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Acebutolol Hydrochloride
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C13H28N204HC1 372.89
N-{3-Acetyl-4-[(2RS)-2-hydroxy-
3-(1-methylethyl)aminopropyloxy]phenyl}butanamide
monohydrochloride

[34381-68-5]

Acebutolol Hydrochloride, when dried, contains
not less than 98.0% and not more than 102.0% of
acebutolol hydrochloride (C;sH»N,O4.HCI).

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

It is freely soluble in water, in methanol, in ethanol (95)
and in acetic acid (100), and practically insoluble in diethyl
ether.

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

Identification (1) Determine the absorption spectrum of a
solution of Acebutolol Hydrochloride in 0.01 mol/L hydro-
chloric acid TS (1 in 100,000) as directed under Ultraviolet-
visible Spectrophotometry <2.24>, and compare the spectrum
with the Reference Spectrum: both spectra exhibit similar in-
tensities of absorption at the same wavelengths.

(2) Determine the infrared absorption spectrum of
Acebutolol Hydrochloride, previously dried, as directed in
the potassium bromide disk method under Infrared Spectro-
photometry <2.25>, and compare the spectrum with the Ref-
erence Spectrum: both spectra exhibit similar intensities of
absorption at the same wave numbers.

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

Melting point <2.60> 141 - 145°C

Purity (1) Heavy metals <I.07>—Proceed with 1.0 g of
Acebutolol Hydrochloride according to Method 2, and
perform 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 1.0 g
of Acebutolol Hydrochloride according to Method 3, and
perform the test (not more than 2 ppm).

(3) Related substances—Dissolve 40 mg of Acebutolol
Hydrochloride in 2 mL of methanol, and use this solution as
the sample solution. Pipet 1 mL of the sample solution, add
methanol to make exactly 25 mL, and pipet 1 mL of this so-
lution, add methanol to make exactly 20 mL, and use this so-
lution 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 for thin-layer chromatogra-
phy. Develop the plate with the upper layer of a mixture of

water, 1-butanol and acetic acid (100) (5:4:1) to a distance of
about 10 cm, and air-dry the plate. Examine under ultravio-
let light (main wavelength: 365 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 1.0% (0.5 g, 105°C,
3 hours).

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

Assay Weigh accurately about 0.25 g of Acebutolol Hydro-
chloride, previously dried, dissolve in 20 mL of acetic acid
(100), add 80 mL of acetic anhydride, 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
= 37.29 mg of C13H23N204.HC1

Containers and storage Containers—Well-closed contain-
ers.
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C21H18C1N06: 415.82
2-{2-[1-(4-Chlorobenzoyl)-5-methoxy-2-methyl-1H-
indol-3-yl]acetyloxy}acetic acid

[53164-05-9]

Acemetacin, when dried, contains not less than
99.0% and not more than 101.0% of acemetacin
(C31H 5CINOg).

Description Acemetacin occurs as a light yellow crystalline
powder.

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

Identification (1) To 1 mg of Acemetacin add 1 mL of
concentrated chromotropic acid TS, and heat in a water bath
for 5 minutes: a red-purple color develops.

(2) Determine the absorption spectrum of a solution of
Acemetacin in methanol (1 in 50,000) 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
Acemetacin as directed in the potassium bromide disk
method under Infrared Spectrometry <2.25>, and compare
the spectrum with the Reference Spectrum: both spectra
exhibit similar intensities of absorption at the same wave
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numbers.
(4) Perform the test with Acemetacin as directed under
Flame Coloration Test <1.04> (2): a green color appears.

151 - 154°C

Purity (1) Heavy metals <1.07>—Proceed with 1.0 g of
Acemetacin 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) Related substances—Dissolve 0.40 g of Acemetacin
in 10 mL of acetone, and use this solution as the sample so-
lution. Pipet 1 mL of the sample solution, and add acetone
to make exactly 50 mL. Pipet 1 mL of this solution, add ace-
tone to make exactly 10 mL, 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
hexane, 4-methyl-2-pentanone and acetic acid (100) (3:2:1)
to a distance of about 10 cm, and air-dry the plate. Examine
under ultraviolet light (main wavelength: 254 nm): the num-
ber of spots other than the principal spot obtained from the
sample solution is not more than 2, and these spots 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 0.35 g of Acemetacin, previ-
ously dried, dissolve in 20 mL of acetone, add 10 mL
of water, and then titrate <2.50> with 0.1 mol/L sodium hy-
droxide VS (potentiometric titration). Perform a blank de-
termination in the same manner, and make any necessary
correction.

Each mL of 0.1 mol/L sodium hydroxide VS
= 41.58 mg of Cz]ngclNOG

Containers and storage Containers—Tight containers.

Acemetacin Capsules
TEATLLhTRL

Acemetacin Capsules contain not less than 93.0%
and not more than 107.0% of the labeled amount of
acemetacin (C, H;3CINOg: 415.82).

Method of preparation Prepare as directed under Cap-
sules, with Acemetacin.

Identification To an amount of powdered contents of
Acemetacin Capsules, equivalent to 0.1 g of Acemetacin,
add 100 mL of methanol, shake well, and filter. Take 10 mL
of the filtrate, and distil the methanol under reduced pres-
sure. To the residue add 1 mL of methanol, shake well,
centrifuge, and use the supernatant liquid as the sample
solution. Separately, dissolve 10 mg of acemetacin in 1 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 2 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 plate with a mixture of hexane, 4-methyl-2-penta-
none and acetic acid (100) (3:2:1) to a distance of about 10
cm, and air-dry the plate. Examine under ultraviolet light
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(main wavelength: 254 nm): the spots obtained from the
sample solution and 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.

Take out the contents of 1 capsule of Acemetacin Cap-
sules, add 40 mL of methanol, shake well, and add methanol
to make exactly V' mL so that each mL contains about 0.6
mg of acemetacin (C, H;3CINOg). Filter this solution, dis-
card the first 10 mL of the filtrate, pipet 5 mL of the subse-
quent filtrate, add exactly 2 mL of the internal standard so-
lution, add methanol to make 50 mL, and use this solution
as the sample solution. Proceed as directed in the Assay.

Amount (mg) of acemetacin (C,;HgCINOg)
= Ms X QT/QS X V/50

Ms: Amount (mg) of acemetacin for assay taken

Internal standard solution—A solution of hexyl parahy-
droxybenzoate in methanol (1 in 1000).

Dissolution <6.10> When the test is performed at 50 revolu-
tions per minute according to the Paddle method using the
sinker, using 900 mL of 2nd fluid for dissolution test as the
dissolution medium, the dissolution rate in 30 minutes of
Acemetacin Capsules is not less than 70%.

Start the test with 1 capsule of Acemetacin Capsules, with-
draw 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, add the dissolution medium to make exactly V' mL
so that each mL contains about 33 ug of acemetacin
(C,;H 3CINOy), and use this solution as the sample solution.
Separately, weigh accurately about 17 mg of acemetacin for
assay, previously dried at 105°C for 2 hours, dissolve in the
dissolution medium to make exactly 100 mL. Pipet 4 mL of
this solution, add the dissolution medium to make exactly 20
mL, and use this solution as the standard solution. Deter-
mine the absorbances, At and Ag, of the sample solution
and standard solution at 319 nm as directed under Ultravio-
let-visible Spectrophotometry <2.24>.

Dissolution rate (%) with respect to the labeled amount
of acemetacin (C,H;3CINOg)
= Mg X Ay/As X V'/V X 1/C x 180

Ms: Amount (mg) of acemetacin for assay taken
C: Labeled amount (mg) of acemetacin (C,;H;3CINOg) in
1 capsule

Assay Take out the contents of not less than 20 Acemeta-
cin Capsules, weigh accurately the mass of the contents, and
powder. Weigh accurately a portion of the powder, equiva-
lent to about 30 mg of acemetacin (C, H;3CINOg), add 40
mL of methanol, shake well, and add methanol to make
exactly 50 mL. Filter this solution, discard the first 10 mL of
the filtrate, pipet 5 mL of the subsequent filtrate, add exactly
2mL of the internal standard solution, add methanol to
make 50 mL, and use this solution as the sample solution.
Separately, weigh accurately about 30 mg of acemetacin for
assay, previously dried at 105°C for 2 hours, and dissolve in
methanol to make exactly 50 mL. Pipet 5 mL of this solu-
tion, add exactly 2 mL of the internal standard solution, add
methanol to make 50 mL, and use this solution as the stand-
ard solution. Perform the test with 20 uL each of the sample
solution and standard solution as directed under Liquid
Chromatography <2.01> according to the following condi-
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tions, and calculate the ratios, Qr and Qs, of the peak area
of acemetacin to that of the internal standard.

Amount (mg) of acemetacin (C,;H;gCINOg)
= Ms X Qr/Qs

Ms: Amount (mg) of acemetacin for assay taken

Internal standard solution—A solution of hexyl parahy-
droxybenzoate in methanol (1 in 1000).
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
40°C.

Mobile phase: To 6 g of acetic acid (100) add water to
make 1000 mL, and adjust the pH to 3.2 with a solution of
1.36 g of sodium acetate trihydrate in 100 mL of water. To
200 mL of this solution add 300 mL of acetonitrile.

Flow rate: Adjust so that the retention time of acemetacin
is about 7 minutes.

System suitability—

System performance: Dissolve 75 mg of acemetacin and 75
mg of indometacin in 50 mL of methanol. To 2 mL of this
solution add 2 mL of the internal standard solution, and add
methanol to make 50 mL. When the procedure is run with
20 uL of this solution under the above operating conditions,
acemetacin, indometacin and the internal standard are eluted
in this order with the resolutions between the peaks of
acemetacin and indometacin and between the peaks of
indometacin and the internal standard being not less than 3,
respectively.

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 acemetacin to that of the internal standard
is not more than 1.0%.

Containers and storage Containers—Tight containers.

Acemetacin Tablets
TEAY iR

Acemetacin Tablets contain not less than 93.09% and
not more than 107.0% of the labeled amount of
acemetacin (C, H;3CINOg: 415.82).

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

Identification To a quantity of powdered Acemetacin
Tablets, equivalent to 0.1 g of Acemetacin, add 100 mL of
methanol, shake well, and filter. Take 10 mL of the filtrate,
and distil the methanol under reduced pressure. Dissolve the
residue in 1 mL of methanol, centrifuge, and use the super-
natant liquid as the sample solution. Separately, dissolve 10
mg of acemetacin in 1 mL of methanol, and use this solution
as the standard solution. Perform the test with these solu-
tions as directed under Thin-layer Chromatography <2.03>.
Spot 2 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
hexane, 4-methyl-2-pentanone and acetic acid (100) (3:2:1)
to a distance of about 10 cm, and air-dry the plate. Examine
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under ultraviolet light (main wavelength: 254 nm): the spots
obtained from the sample solution and 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.

To 1 tablet of Acemetacin Tablets add 3 mL of water, and
shake until the tablet is disintegrated. Add 15 mL of metha-
nol, shake for 20 minutes, and add methanol to make exactly
V' 'mL so that each mL contains about 1.2 mg of acemetacin
(C,;H 5CINOg). Centrifuge this solution, filter the superna-
tant liquid, discard the first 10 mL of the filtrate, pipet 5 mL
of the subsequent filtrate, add exactly 1 mL of the internal
standard solution, add methanol to make 50 mL, and use
this solution as the sample solution. Proceed as directed in
the Assay.

Amount (mg) of acemetacin (C,,H;gCINOg)
= MS X QT/QS X V/25

Ms: Amount (mg) of acemetacin for assay taken

Internal standard solution—A solution of hexyl parahy-
droxybenzoate in methanol (1 in 250).

Dissolution <6.10> When the test is performed at 50 revolu-
tions per minute according to the Paddle method, using
900 mL of 2nd fluid for dissolution test as the dissolution
medium, the dissolution rate in 45 minutes of Acemetacin
Tablets is not less than 80%.

Start the test with 1 tablet of Acemetacin Tablets, with-
draw 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, add the dissolution medium to make exactly V' mL
so that each mL contains about 33 ug of acemetacin
(C,;H3CINOg), and use this solution as the sample solution.
Separately, weigh accurately about 17 mg of acemetacin for
assay, previously dried at 105°C for 2 hours, dissolve in the
dissolution medium to make exactly 100 mL. Pipet 4 mL of
this solution, add the dissolution medium to make exactly 20
mL, and use this solution as the standard solution. Deter-
mine the absorbances, At and Ag, of the sample solution
and standard solution at 319 nm as directed under Ultravio-
let-visible Spectrophotometry <2.24>.

Dissolution rate (%) with respect to the labeled amount
of acemetacin (C,;HgCINOg)
= Mg X Ay/Ag X V'/V X 1/C x 180

Ms: Amount (mg) of acemetacin for assay taken
C: Labeled amount (mg) of acemetacin (C,;H;gCINOg) in
1 tablet

Assay Weigh accurately the mass of not less than 20
Acemetacin Tablets, and powder. Weigh accurately a por-
tion of the powder, equivalent to about 0.6 g of acemetacin
(C,;H 3CINOg), add 120 mL of methanol, shake for 20
minutes, and add methanol to make exactly 200 mL. Centri-
fuge this solution, filter the supernatant liquid, discard the
first 10 mL of the filtrate, pipet 2 mL of the subsequent
filtrate, add exactly 1 mL of the internal standard solution,
add methanol to make 50 mL, and use this solution as the
sample solution. Separately, weigh accurately about 30 mg
of acemetacin for assay, previously dried at 105°C for 2
hours, and dissolve in methanol to make exactly 25 mL.
Pipet 5 mL of this solution, add exactly 1 mL of the internal
standard solution, add methanol to make 50 mL, and use
this solution as the standard solution. Perform the test with
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10 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
QOs, of the peak area of acemetacin to that of the internal
standard.

Amount (mg) of acemetacin (C,;H;gCINOg)
= Mg X Q1/Qs X 20

Ms: Amount (mg) of acemetacin for assay taken

Internal standard solution—A solution of hexyl parahy-
droxybenzoate in methanol (1 in 250).
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
40°C.

Mobile phase: To 6 g of acetic acid (100) add water to
make 1000 mL, and adjust the pH to 3.2 with a solution of
1.36 g of sodium acetate trihydrate in 100 mL of water. To
200 mL of this solution add 300 mL of acetonitrile.

Flow rate: Adjust so that the retention time of acemetacin
is about 7 minutes.

System suitability—

System performance: Dissolve 75 mg of acemetacin and 75
mg of indometacin in 50 mL of methanol. To 4 mL of this
solution add 1 mL of the internal standard solution, and add
methanol to make 50 mL. When the procedure is run with
10 uL of this solution under the above operating conditions,
acemetacin, indometacin and the internal standard are eluted
in this order with the resolutions between the peaks of
acemetacin and indometacin and between the peaks of
indometacin and the internal standard being not less than 3,
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 ratio of
the peak area of acemetacin to that of the internal standard
is not more than 1.0%.

Containers and storage Containers—Tight containers.

Acetaminophen

Paracetamol
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C3HgNO,: 151.16
N-(4-Hydroxyphenyl)acetamide
[103-90-2]

Acetaminophen, when dried, contains not less than
98.0% of acetaminophen (CgHgNO,).

Description Acetaminophen occurs as white, crystals or
crystalline powder.

It is freely soluble in methanol and in ethanol (95), spar-
ingly soluble in water, and very slightly, soluble in diethyl
ether.
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It dissolves in sodium hydroxide TS.

Identification Determine the infrared absorption spectra of
Acetaminophen, previously dried, as directed in the potas-
sium bromide disk method under Infrared Spectrophotome-
try <2.25>, and compare the spectrum with the Reference
Spectrum or the spectrum of dried Acetaminophen RS: both
spectra exhibit similar intensities of absorption at the same
wave numbers.

169 - 172°C

Purity (1) Chloride <1.03>—Dissolve 4.0 g of Acetamino-
phen in 100 mL of water by heating, cool with shaking in ice
water, allow to stand until ordinary temperature is attained,
add water to make 100 mL, and filter. To 25 mL of the
filtrate add 6 mL of dilute nitric acid and water to make 50
mL, and perform the test using this solution as the test solu-
tion. Prepare the control solution with 0.40 mL of 0.01
mol/L hydrochloric acid VS (not more than 0.014%).

(2) Sulfate <1.14>—To 25 mL of the filtrate obtained in
(1) add 1 mL of dilute hydrochloric acid and water to make
50 mL, and 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%).

(3) Heavy metals </.07>—Proceed with 2.0 g of Acet-
aminophen 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).

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

(5) Related substances—Dissolve 50 mg of Acetamino-
phen in 1 mL of methanol, add the mobile phase to make 50
mL, and use this solution as the sample solution. Pipet 1 mL
of the sample solution, add the mobile phase to make exactly
200 mL, and use this solution as the standard solution. Per-
form the test with exactly 10 uL. each of the sample solution
and standard solution as directed under Liquid Chromatog-
raphy <2.0I> according to the following conditions. Deter-
mine each peak area of both solutions by the automatic
integration method: the total area of all peaks other than
acetaminophen obtained from the sample solution is not
larger than the peak area of acetaminophen from the stand-
ard solution.

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 225 nm).

Column: A stainless steel column about 4 mm in inside
diameter and about 15 cm in length, packed with octadecyl-
silanized silica gel for liquid chromatography (5 um in parti-
cle diameter).

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

Mobile phase: A mixture of 0.05 mol/L potassium dihy-
drogenphosphate (pH 4.7) and methanol (4:1).

Flow rate: Adjust so that the retention time of acetamino-
phen is about 5 minutes.

Selection of column: Dissolve 0.01 g each of Acetamino-
phen and 4-aminophenol hydrochloride in 1 mL of metha-
nol, add the mobile phase to make 50 mL, to 1 mL of this
solution add the mobile phase to make 10 mL. Proceed with
10 uL of this solution under the above operating conditions,
and calculate the resolution. Use a column giving elution of
4-aminophenol and acetaminophen in this order with the
resolution between these peaks being not less than 7.

Detection sensitivity: Adjust the detection sensitivity so
that the peak height of acetaminophen obtained from 10 uLL

Melting point <2.60>
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of the standard solution is about 15% of the full scale.

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

Loss on drying <2.41> Not more than 0.3% (0.5 g, 105°C,
2 hours).

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

Assay Weigh accurately about 20 mg each of Acetamino-
phen and Acetaminophen RS, previously dried, dissolve in
2 mL of methanol, and add water to make exactly 100 mL.
Pipet 3 mL each of these solutions, add water to make ex-
actly 100 mL, and use these solutions as the sample solution
and the standard solution, respectively. Determine the absor-
bances, Ar and As, of the sample solution and standard
solution at the wavelength of maximum absorption at about
244 nm as directed under Ultraviolet-visible Spectropho-
tometry <2.24>, using water as the blank.

Amount (mg) of acetaminophen (CgHoNO,)
= Ms X AT/AS

Ms: Amount (mg) of Acetaminophen RS taken

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

Acetazolamide
TEHIFIEk
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C4H6N4O3S2 1 222.25
N-(5-Sulfamoyl-1,3,4-thiadiazol-2-yl)acetamide
[59-66-5]

Acetazolamide contains not less than 98.09% and not
more than 102.0% of acetazolamide (C,H¢N,O;S,),
calculated on the dried basis.

Description Acetazolamide occurs as a white to pale
yellow-white crystalline powder. It is odorless, and has a
slight bitter taste.

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

Melting point: about 255°C (with decomposition).

Identification (1) To 0.1 g of Acetazolamide add 5 mL of
sodium hydroxide TS, then add 5 mL of a solution of 0.1 ¢
of hydroxylammonium chloride and 0.05 g of copper (II)
sulfate pentahydrate in 10 mL of water: a light yellow color
develops. Then heat this solution for 5 minutes: a deep yel-
low color is produced gradually.

(2) To 0.02 g of Acetazolamide add 2 mL of dilute hy-
drochloric acid, boil for 10 minutes, cool, and add 8 mL of
water: this solution responds to Qualitative Tests </.09> for
primary aromatic amines.

(3) To 0.2 g of Acetazolamide add 0.5 g of granulated
zinc and 5 mL of diluted hydrochloric acid (1 in 2): the gas
evolved darkens moistened lead (II) acetate paper.

Purity (1) Clarity and color of solution—Dissolve 1.0 g
of Acetazolamide in 10 mL of sodium hydroxide TS: the
solution is clear and colorless to pale yellow.
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(2) Chloride <1.03>—To 1.5 g of Acetazolamide add 75
mL of water, and warm at 70°C for 20 minutes with occa-
sional shaking. After cooling, filter, and to 25 mL of the
filtrate 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 0.20 mL of 0.01 mol/L
hydrochloric acid VS (not more than 0.014%).

(3) Sulfate <1.14>—To 25 mL of the filtrate obtained in
(2) add 1 mL of dilute hydrochloric acid and water to make
50 mL. Perform the test using this solution as the test solu-
tion. Prepare the control solution with 0.40 mL of 0.005
mol/L sulfuric acid VS (not more than 0.038%).

(4) Heavy metals <1.07>—Proceed with 1.0 g of Aceta-
zolamide 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).

(5) Silver-reducing substances—Wet 5g of Acetazola-
mide with 5 mL of aldehyde-free ethanol, and add 125 mL
of water, 10 mL of nitric acid and exactly 5 mL of 0.1 mol/L
silver nitrate VS. Stir for 30 minutes by protecting from
light, filter through a glass filter (G3), and wash the residue
on the glass filter with two 10-mL portions of water. Com-
bine the filtrate with the washings, to the solution add 5 mL
of ammonium iron (III) sulfate TS, and titrate <2.50> with
0.1 mol/L ammonium thiocyanate VS: not less than 4.8 mL
of 0.1 mol/L ammonium thiocyanate VS is consumed.

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

Residue on ignition <2.44> Not more than 0.1% (0.5 g).

Assay Weigh accurately about 0.15 g of Acetazolamide,
and dissolve in 400 mL of water in a water bath by heating.
After cooling, add water to make exactly 1000 mL. Pipet 5
mL of the solution, add 10 mL of 1 mol/L hydrochloric acid
TS, and then add water to make exactly 100 mL. Determine
the absorbance A of this solution at the wavelength of maxi-
mum absorption at about 265 nm as directed under Ultravio-
let-visible Spectrophotometry <2.24>.

Amount (mg) of acetazolamide (C,HgN,O5S,)
= A/474 x 200,000

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

Acetic Acid
HERR

Acetic Acid contains not less than 30.0 w/v% and
not more than 32.0 w/v% of acetic acid (C,H,O,:
60.05).

Description Acetic Acid is a clear, colorless liquid. It has a
pungent, characteristic odor and an acid taste.

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

Specific gravity d3: about 1.04

Identification Acetic Acid changes blue litmus paper to
red, and responds to Qualitative Tests <1.09> for acetate.

Purity (1) Chloride—To 20 mL of Acetic Acid add 40 mL
of water, and use this solution as the sample solution. To 10
mL of the sample solution add 5 drops of silver nitrate TS:
no opalescence is produced.

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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(2) Sulfate—To 10 mL of the sample solution obtained
in (1) add 1 mL of barium chloride TS: no turbidity is pro-
duced.

(3) Heavy metals <I1.07>—Evaporate 10 mL of Acetic
Acid on a water bath to dryness, and to the residue add 2 mL
of dilute acetic acid and water to make 50 mL. Perform the
test with this solution as the test solution. Prepare the con-
trol solution with 3.0 mL of Standard Lead Solution by add-
ing 2 mL of dilute acetic acid and water to make 50 mL (not
more than 3 ppm).

(4) Potassium permanganate-reducing substances—To
20 mL of the sample solution obtained in (1) add 0.10 mL of
0.02 mol/L potassium permanganate VS: the red color does
not disappear within 30 minutes.

(5) Non-volatile residue—Evaporate 30 mL of Acetic
Acid on a water bath to dryness, and dry at 105°C for 1
hour: the mass of the residue is not more than 1.0 mg.

Assay Measure exactly 5 mL of Acetic Acid, add 30 mL of
water, and titrate <2.50> with 1 mol/L sodium hydroxide VS
(indicator: 2 drops of phenolphthalein TS).

Each mL of 1 mol/L sodium hydroxide VS
= 60.05 mg of C2H402

Containers and storage Containers—Tight containers.

Glacial Acetic Acid
pi (317
HaC—CO.H

C2H402: 60.05
Acetic acid
[64-19-7]

Glacial Acetic Acid contains not less than 99.0% of
acetic acid (C,H,0,).

Description Glacial Acetic Acid is a clear, colorless, vola-
tile liquid, or colorless or white, crystalline masses. It has a
pungent, characteristic odor.

It is miscible with water, with ethanol (95) and with diethyl
ether.

Boiling point: about 118°C

Specific gravity d3: about 1.049

Identification A solution of Glacial Acetic Acid (1 in 3)
changes blue litmus paper to red, and responds to
Qualitative Tests <1.09> for acetate.

Congealing point <2.42> Not less than 14.5°C.

Purity (1) Chloride—To 10 mL of Glacial Acetic Acid
add water to make 100 mL, and use this solution as the sam-
ple solution. To 10 mL of the sample solution add 5 drops of
silver nitrate TS: no opalescence is produced.

(2) Sulfate—To 10 mL of the sample solution obtained
in (1) add 1 mL of barium chloride TS: no turbidity is pro-
duced.

(3) Heavy metals <I1.07>—Evaporate 2.0 mL of Glacial
Acetic Acid on a water bath to dryness. Dissolve the residue
in 2 mL of dilute acetic acid and water to make 50 mL, and
perform the test using this solution as the test solution. Pre-
pare the control solution with 2.0 mL of Standard Lead So-
lution by adding 2.0 mL of dilute acetic acid and water to
make 50 mL (not more than 10 ppm).

(4) Potassium permanganate-reducing substances—To
20 mL of the sample solution obtained in (1) add 0.10 mL of
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0.02 mol/L potassium permanganate VS: the red color does
not disappear within 30 minutes.

(5) Non-volatile residue—Evaporate 10 mL of Glacial
Acetic Acid on a water bath to dryness, and dry at 105°C for
1 hour: the mass of the residue is not more than 1.0 mg.

Assay Place 10 mL of water in a glass-stoppered flask, and
weigh accurately. Add about 1.5 g of Glacial Acetic Acid,
weigh accurately again, then add 30 mL of water, and titrate
<2.50> with 1 mol/L sodium hydroxide VS (indicator: 2
drops of phenolphthalein TS).

Each mL of 1 mol/L sodium hydroxide VS
= 60.05 mg of C,H,0,

Containers and storage Containers—Tight containers.

Acetohexamide
T bAFHIE

C 15H20N204S 1 324.40
4-Acetyl-N-(cyclohexylcarbamoyl)benzenesulfonamide
[968-81-0]

Acetohexamide, when dried, contains not less than
98.0% and not more than 101.0% of acetohexamide
(Ci5sH20N,04S).

Description Acetohexamide occurs as a white to yellowish
white powder.

It is freely soluble in N, N-dimethylformamide, sparingly
soluble in acetone, slightly soluble in methanol and in
ethanol (99.5), and practically insoluble in water.

Melting point: about 185°C (with decomposition).

Identification (1) Dissolve 0.10 g of Acetohexamide in
100 mL of methanol. To 5 mL of the solution add 20 mL of
0.5 mol/L hydrochloric acid TS and 75 mL of methanol, and
use the solution as the sample solution (1). Determine the
absorption spectrum of the sample solution (1) as directed
under Ultraviolet-visible Spectrophotometry <2.24>, using
methanol as the blank, and compare the spectrum with the
Reference Spectrum 1: both spectra exhibit similar intensities
of absorption at the same wavelengths. Separately, to exactly
10 mL of the sample solution (1) add methanol to make ex-
actly 50 mL, and use the solution as the sample solution (2).
Determine the absorption spectrum of the sample solution
(2) as directed under Ultraviolet-visible Spectrophotometry
<2.24>, using methanol as the blank, and compare the spec-
trum with the Reference Spectrum 2: both spectra exhibit
similar intensities of absorption at the same wavelengths.

(2) Determine the infrared absorption spectrum of
Acetohexamide, previously dried, as directed in the potas-
sium bromide disk method under Infrared Spectrophotome-
try <2.25>, and compare the spectrum with the Reference
Spectrum: both spectra exhibit similar intensities of absorp-
tion at the same wave numbers.

Purity (1) Chloride <I.03>—Dissolve 1.5g of Aceto-
hexamide in 40 mL of N, N-dimethylformamide, add 6 mL
of dilute nitric acid and N, N-dimethylformamide to make 50
mL. Perform the test using this solution as the test solution.

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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Prepare the control solution as follows: to 0.45 mL of 0.01
mol/L hydrochloric acid VS add 6 mL of dilute nitric acid
and N, N-dimethylformamide to make 50 mL (not more than
0.011%).

(2) Sulfate <1.14>—Dissolve 2.0 g of Acetohexamide in
40 mL of N, N-dimethylformamide, and add 1 mL of dilute
hydrochloric acid and N, N-dimethylformamide to make 50
mL. Perform the test using this solution as the test solution.
Prepare the control solution as follows: to 0.40 mL of 0.005
mol/L sulfuric acid VS add 1 mL of dilute hydrochloric acid
and N, N-dimethylformamide to make 50 mL (not more than
0.010%).

(3) Heavy metals <7.07>—Proceed with 1.0 g of Aceto-
hexamide 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) Related substances (i) Cyclohexylamine—Dissolve
exactly 1.0 g of Acetohexamide in exactly 30 mL of 0.5
mol/L sodium hydroxide TS, add exactly 5 mL of hexane,
shake vigorously for 60 minutes, allow to stand for 5
minutes, and use the upper layer as the sample solution.
Separately, dissolve exactly 50 mg of cyclohexylamine in 0.5
mol/L sodium hydroxide TS to make exactly 50 mL. Pipet
2 mL of this solution, and add 0.5 mol/L sodium hydroxide
TS to make exactly 300 mL. Pipet 30 mL of this solution,
add exactly 5mL of hexane, shake vigorously for 60
minutes, allow to stand for 5 minutes, and use the upper
layer 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 conditions, and determine the peak area of cyclo-
hexylamine by the automatic integration method: the peak
area of cyclohexylamine obtained from the sample solution
is not more than that from the standard solution.
Operating conditions—

Detector: A hydrogen flame-ionization detector.

Column: A fused-silica column 0.53 mm in inside diame-
ter and 30 m in length, coated the inner surface with methyl-
silicone polymer for gas chromatography 1.5 um in thick-
ness.

Column temperature: A constant temperature of about
90°C.

Injection port temperature: A constant temperature of
about 150°C.

Detector temperature: A constant temperature of about
210°C.

Carrier gas: Helium.

Flow rate: Adjust so that the retention time of cyclohex-
ylamine is about 4 minutes.

Split ratio: 1:1.

System suitability—

System performance: When the procedure is run with 2 uL
of the standard solution under the above operating condi-
tions, the number of theoretical plates of the peak of cyclo-
hexylamine is not less than 8000.

System repeatability: When the test is repeated 6 times
with 2 uL of the standard solution under the above operating
conditions, the relative standard deviation of the peak area
of cyclohexylamine is not more than 5%.

(ii) Dicyclohexylurea—Dissolve exactly 1.0 g of Aceto-
hexamide in exactly 10 mL of 0.5 mol/L sodium hydroxide
TS, add exactly 20 mL of methanol, shake, then add exactly
5 mL of diluted hydrochloric acid (1 in 10), shake vigorously
for 15 minutes, and centrifuge. Filter 10 mL or more of the
supernatant liquid through a membrane filter with pore size
of not larger than 0.5 um. Discard the first 5 mL of the fil-
trate, and use the subsequent filtrate as the sample solution.
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Separately, dissolve exactly 50 mg of dicyclohexylurea in
methanol to make exactly 100 mL. Pipet 2 mL of this solu-
tion, and add methanol to make exactly 100 mL. Pipet 20
mL of this solution, add exactly 10 mL of 0.5 mol/L sodium
hydroxide TS, shake, then add exactly 5 mL of diluted hy-
drochloric acid (1 in 10), shake, and use this solution as the
standard solution. Perform the test with exactly 50 uL each
of the sample solution and standard solution as directed
under Liquid Chromatography <2.01> according to the fol-
lowing conditions, and determine the peak area of dicyclo-
hexylurea by the automatic integration method: the peak
area of dicyclohexylurea obtained from the sample solution
is not more than that from the standard solution.
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 210 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 0.5 g of sodium hydroxide in 1000
mL of 0.05 mol/L sodium dihydrogen phosphate TS, and
adjust the pH to 6.5 with 0.5 mol/L sodium hydroxide TS.
To 500 mL of this solution add 500 mL of acetonitrile.

Flow rate: Adjust so that the retention time of dicyclo-
hexylurea is about 10 minutes.

System suitability—

System performance: When the procedure is run with 50
uL of the standard solution under the above operating
conditions, the number of theoretical plates of the peak of
dicyclohexylurea is not less than 10,000.

System repeatability: When the test is repeated 6 times
with 50 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of dicyclohexylurea is not more than 2.0%.

(iii) Other related substances—Dissolve 0.10 g of Aceto-
hexamide in 10 mL of acetone, and use this solution as the
sample solution. Pipet 1 mL of the sample solution, and add
acetone to make exactly 20 mL. Pipet two 1 mL portions of
this solution, add acetone to make exactly 10 mL and 25 mL,
respectively, and use these solutions as the standard solution
(1) and the standard solution (2). Perform the test with these
solutions as directed under Thin-layer Chromatography
<2.03>. Spot 10 uL each of the sample solution and standard
solutions (1) and (2) on a plate of silica gel with fluorescent
indicator for thin-layer chromatography. Develop the plate
with a mixture of ethyl acetate, methanol, ammonia solution
(28) and cyclohexane (6:2:1:1) 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 solution are not more intense than
the spot from the standard solution (1), and the number of
them which are more intense than the spot from the standard
solution (2) is not more than 4.

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

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

Assay Weigh accurately about 0.3 g of Acetohexamide,
previously dried, dissolve in 30 mL of N,N-dimethylfor-
mamide, add 10 mL of water, and titrate <2.50> with 0.1
mol/L sodium hydroxide VS (potentiometric titration).
Perform a blank determination in the same manner using a
solution prepared by adding 19 mL of water to 30 mL of
N, N-dimethylformamide, and make any necessary correc-

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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tion.

Each mL of 0.1 mol/L sodium hydroxide VS
= 32.44 mg of C15H20N204S

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

Acetylcholine Chloride for Injection
AFRAT7EFILIY CEEY

i HQC\ /CH3
N .
Hee” o7 e, @

C;H,,CINO,: 181.66
2-Acetoxy-N, N, N-trimethylethylaminium chloride
[60-31-1]

Acetylcholine Chloride for Injection is a prepara-
tion for injection which is dissolved before use.

It contains not less than 98.0% and not more than
102.0% of acetylcholine chloride (C;H;sCINO,), and
not less than 19.3% and not more than 19.8% of chlo-
rine (Cl: 35.45), calculated on the dried basis.

It contains not less than 93.0% and not more than
107.0% of the labeled amount of acetylcholine chlo-
ride (C;HcCINO,).

Method of preparation Prepare as directed under Injec-
tions.

Description Acetylcholine Chloride for Injection occurs as
white, crystals or crystalline powder.

It is very soluble in water, and freely soluble in ethanol
(95).

It is extremely hygroscopic.

Identification (1) Determine the infrared absorption spec-
trum of Acetylcholine Chloride for Injection, previously
dried, as directed in the potassium bromide 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.

(2) A solution of Acetylcholine Chloride for Injection
(1 in 10) responds to Qualitative Tests <1.09> (2) for chloride.

Melting point <2.60> 149 - 152°C. Seal Acetylcholine Chlo-
ride for Injection in a capillary tube for melting point imme-
diately after drying both of the sample and the tube at 105°C
for 3 hours, and determine the melting point.

Purity (1) Clarity and color of solution—Dissolve 1.0 g
of Acetylcholine Chloride for Injection in 10 mL of water:
the solution is clear and colorless.

(2) Acidity—Dissolve 0.10 g of Acetylcholine Chloride
for Injection in 10 mL of freshly boiled and cooled water,
and add 1 drop of bromothymol blue TS, and 0.30 mL of
0.01 mol/L sodium hydroxide VS: the solution is blue in
color.

(3) Heavy metals <1.07>—Proceed with 2.0 g of Acetyl-
choline Chloride for Injection 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).

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

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

Uniformity of dosage units <6.02> It meets the requirement
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of the Mass variation test.

Foreign insoluble matter <6.06> Perform the test according
to Method 2: 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 (1) Acetylcholine chloride—Weigh accurately the
contents of not less than 10 Acetylcholine Chloride for Injec-
tions. Weigh accurately about 0.5 g of the contents, dissolve
in 15 mL of water, then add exactly 40 mL of 0.1 mol/L so-
dium hydroxide VS, stopper loosely, and heat on a water
bath for 30 minutes. Cool quickly, and titrate <2.50> the
excess sodium hydroxide with 0.05 mol/L sulfuric acid VS
(indicator: 3 drops of phenolphthalein TS). Perform a blank
determination in the same manner.

Each mL of 0.1 mol/L sodium hydroxide VS
= 18.17 mg of C7H16C1N02

(2) Chlorine—Titrate <2.50> the solution, which has been
titrated in (1), with 0.1 mol/L silver nitrate VS (indicator:
3 drops of fluorescein sodium TS).

Each mL of 0.1 mol/L silver nitrate VS
= 3.545 mg of Cl

Containers and storage Containers—Hermetic containers.

Acetylcysteine
TEFILLZATA >
CO-H
HST S
H NH
(e}
CHg

CsHoNO;S: 163.19
(2R)-2-Acetylamino-3-sulfanylpropanoic acid
[616-91-1]

Acetylcysteine contains not less than 99.0% and not
more than 101.0% of acetylcysteine (CsHyNO;S), cal-
culated on the dried basis.

Description Acetylcysteine occurs as white, crystals or crys-
talline powder.

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

It dissolves in sodium hydroxide TS.

Identification Determine the infrared absorption spectrum
of Acetylcysteine 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.

Optical rotation <2.49> [a]¥: +21.0 - +27.0° Weigh accu-
rately an amount of Acetylcysteine, equivalent to about 2.5 g
calculated on the dried basis, and dissolve with 2 mL of a so-
lution of disodium dihydrogen ethylenediamine tetraacetate
dihydrate (1 in 100) and 15 mL of a solution of sodium hy-
droxide (1 in 25). To this solution add a solution, prepared
by adjusting the pH to 7.0 of 500 mL of a solution of potas-
sium dihydrogen phosphate (17 in 125) with sodium hydrox-
ide TS and adding water to make 1000 mL, to make exactly
50 mL. Determine the optical rotation of this solution using

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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a 100-mm cell.

Melting point <2.60> 107 - 111°C

Purity (1) Chloride <1.03>—Dissolve 0.40g of Acetyl-
cysteine in 25 mL of sodium hydroxide TS, add 4 mL of
hydrogen peroxide (30), heat in a water bath for 45 minutes,
and cool. Then add 5 mL of nitric acid, add water to make
50 mL, and perform the test using this solution as the test so-
lution. Prepare the control solution with 0.45 mL of 0.01
mol/L hydrochloric acid VS (not more than 0.040%).

(2) Sulfate <I1.14>—Perform the test with 0.8 g of Acetyl-
cysteine. Prepare the control solution with 0.50 mL of 0.005
mol/L sulfuric acid VS (not more than 0.030%).

(3) Ammonium </.02>—Perform the test with 0.10 g of
Acetylcysteine, using the distillation under reduced pressure.
Prepare the control solution with 2.0 mL of Standard
Ammonium Solution (not more than 0.02%).

(4) Heavy metals <1.07>—Dissolve 1.0g of Acetyl-
cysteine in 40 mL of water, add 3 mL of sodium hydroxide
TS, 2 mL of dilute acetic acid and water to make 50 mL, and
perform the test using this solution as the test solution. Pre-
pare the control solution as follows: To 1.0 mL of Standard
Lead Solution add 2 mL of dilute acetic acid and water to
make 50 mL (not more than 10 ppm).

(5) Iron <1.10>—Prepare the test solution with 1.0 g of
Acetylcysteine according to Method 1, and perform the test
according to Method A. Prepare the control solution with
1.0 mL of Standard Iron Solution (not more than 10 ppm).

(6) Related substances—Dissolve 50mg of Acetyl-
cysteine in 25 mL of the mobile phase, and use this solution
as the sample solution. The sample solution is prepared
before using. Perform the test with 10 uL of the sample
solution as directed under Liquid Chromatography <2.0I>
according to the following conditions, determine each peak
area by the automatic integration method, and calculate
their amounts by the area percentage method: the area of the
peak other than acetylcysteine is not more than 0.3%, and
the total area of the peak other than acetylcysteine is not
more than 0.6%.

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 220 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: A mixture of diluted phosphoric acid (1 in
2500) and acetonitrile (19:1).

Flow rate: Adjust so that the retention time of acetyl-
cysteine is about 7 minutes.

Time span of measurement: About 4 times as long as the
retention time of acetylcysteine, beginning after the solvent
peak.

System suitability—

Test for required detectability: To 1 mL of the sample so-
lution add the mobile phase to make 10 mL. To 1 mL of this
solution, add the mobile phase to make 20 mL, and use this
solution as the solution for system suitability test. Pipet 5
mL of the solution for system suitability test, and add the
mobile phase to make exactly 25 mL. Confirm that the peak
area of acetylcysteine obtained with 10 uL of this solution is
equivalent to 15 to 25% of that with 10 uL of the solution
for system suitability test.

System performance: When the procedure is run with 10
uL of the solution for system suitability test under the above
operating conditions, the number of theoretical plates and
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the symmetry factor of the peak of acetylcysteine are not less
than 15,000 and not more than 1.5, respectively.

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 area of acetylcysteine is not more than
2.0%.

Loss on drying <2.41> Not more than 0.5% (1 g, 80°C,
3 hours).

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

Assay Weigh accurately about 0.2 g of Acetylcysteine,
place it in a stoppered flask, dissolve in 20 mL of water, add
4 g of potassium iodide and 5 mL of dilute hydrochloric
acid, then add exactly 25 mL of 0.05 mol/L iodine VS, stop-
per tightly, allow to stand for 20 minutes in an ice cold water
in the dark, and titrate <2.50> the excess of iodine 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 0.05 mol/L iodine VS
= 16.32 mg of CsHyNO;S

Containers and storage Containers—Tight containers.

Aciclovir
T 70Kl
0
HN)tN
- | \> OH
HgN)\N N\—o/_/

CsH | N50;: 225.20
2-Amino-9-[(2-hydroxyethoxy)methyl]-1,9-dihydro-
6H-purin-6-one

[59277-89-3]

Aciclovir contains not less than 98.5% and not more
than 101.0% of aciclovir (CgH;;N;sO3), calculated on
the anhydrous basis.

Description Aciclovir occurs as a white to pale yellow-
white crystalline powder.

It is slightly soluble in water and very slightly soluble in
ethanol (99.5).

It dissolves in 0.1 mol/L hydrochloric acid TS and in
dilute sodium hydroxide TS.

Identification (1) Determine the absorption spectrum of a
solution of Aciclovir in 0.1 mol/L hydrochloric acid TS (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 Aciclovir 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
Aciclovir as directed in the potassium bromide disk method
under Infrared Spectrophotometry <2.25>, and compare the
spectrum with the Reference Spectrum or the spectrum of
Aciclovir RS: both spectra exhibit similar intensities of ab-
sorption at the same wave numbers.

Purity (1) Clarity and color of solution—Dissolve 0.5 g
of Aciclovir in 20 mL of dilute sodium hydroxide TS: the so-
lution is clear and is not more colored than the following
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control solution.

Control solution: To 2.5 mL of Matching Fluid F add
diluted dilute hydrochloric acid (1 in 10) to make 100 mL.

(2) Heavy metals <1.07>—Proceed with 1.0 g of Aciclovir
according to Method 2, and perform the test. Prepare the
control solution with 1.0 mL of Standard Lead Solution (not
more than 10 ppm).

(3) Related substances—Use the sample solution ob-
tained in the Assay as the sample solution. Separately, weigh
accurately about 25 mg of guanine, dissolve in 50 mL of
dilute sodium hydroxide TS, and add the mobile phase to
make exactly 100 mL. Pipet 2 mL of this solution, add the
mobile phase to make exactly 100 mL, and use this solution
as the standard solution. Perform the test with exactly 10 uLL
each of the sample solution and standard solution as directed
under Liquid Chromatography <2.0I> according to the fol-
lowing conditions. Determine the peak areas of guanine, At
and Ag, and calculate the amount of guanine by the follow-
ing equation: it is not more than 0.7%. Determine each peak
area from the sample solution by the automatic integration
method, and calculate the amount of each related substance
other than aciclovir and guanine by the area percentage
method: it is not more than 0.2%. Furthermore, the sum of
the amount of guanine calculated above and the amounts of
related substances determined by the area percentage method
is not more than 1.5%.

Amount (%) of guanine = Mg/My X Ar/Ag X 2/5

Ms: Amount (mg) of guanine taken
M7t: Amount (mg) of Aciclovir taken

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 8 times as long as the
retention time of aciclovir, beginning after the solvent peak.
System suitability—

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

Test for required detectability: To 1 mL of the sample
solution add the mobile phase to make 100 mL, and use this
solution as the solution for system suitability test. Pipet 1
mL of the solution for system suitability test, and add the
mobile phase to make exactly 10 mL. Confirm that the peak
area of aciclovir 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 standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of guanine is not more than 2.0%.

Water <2.48> Not more than 6.0% (50 mg, coulometric
titration).

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

Assay Weigh accurately about 20 mg each of Aciclovir and
Aciclovir RS (separately determine the water <2.48> in the
same manner as Aciclovir), dissolve each in 1 mL of dilute
sodium hydroxide TS, add the mobile phase to make exactly
20 mL each, 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 <2.0I>
according to the following conditions, and determine the
peak areas, Ar and Ag, of aciclovir in each solution.
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Amount (mg) of aciclovir (CgH;;NsO3) = Mg X Ap/Ag

Mys: Amount (mg) of Aciclovir RS taken, calculated on
the anhydrous basis

Operating conditions—

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

Column: A stainless steel column 4.6 mm in inside diame-
ter and 10 cm in length, packed with octadecylsilanized silica
gel for liquid chromatography (3 um in particle diameter).

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

Mobile phase: Dissolve 1.0 g of sodium 1-decanesulfonate
and 6.0 g of sodium dihydrogen phosphate dihydrate in 1000
mL of water, and adjust the pH to 3.0 with phosphoric acid.
To this solution add 40 mL of acetonitrile.

Flow rate: Adjust so that the retention time of aciclovir is
about 3 minutes.

System suitability—

System performance: Dissolve 0.1 g of Aciclovir in 5 mL
of dilute sodium hydroxide TS, add 2 mL of a solution of
guanine in dilute sodium hydroxide TS (1 in 4000), and add
the mobile phase to make 100 mL. When the procedure is
run with 10 uL of this solution under the above operating
conditions, aciclovir and guanine are eluted in this order
with the resolution between these peaks being not less than
17.

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 aciclovir is not more than 1.0%.

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

Aciclovir Granules
T 08 )LER

Aciclovir Granules contain not less than 93.0%
and not more than 107.0% of the labeled amount of
aciclovir (C8H11N503: 22520)

Method of preparation Prepare as directed under Gran-
ules, with Aciclovir.

Identification Determine the absorption spectrum of the
sample solution obtained in the Assay as directed under
Ultraviolet-visible Spectrophotometry <2.24>: it exhibits a
maximum between 254 nm and 258 nm.

Uniformity of dosage units <6.02> Perform the test ac-
cording to the following method: Aciclovir Granules in
single-dose packages meet the requirement of the Content
uniformity test.

To the total amount of the content of 1 package of
Aciclovir Granules, add 100 mL of dilute sodium hydroxide
TS, sonicate with occasional shaking, and add dilute sodium
hydroxide TS to make exactly 200 mL. Filter this solution,
discard the first 20 mL of the filtrate, pipet ¥ mL of the sub-
sequent filtrate, add dilute sodium hydroxide TS to make ex-
actly V"mL so that each mL contains about 1mg of
aciclovir (CgH;NsO3). Pipet 15 mL of this solution, add 50
mL of water and 5.8 mL of 2 mol/L hydrochloric acid TS,
add water to make exactly 100 mL. Pipet 5 mL of this solu-
tion, add 0.1 mol/L hydrochloric acid TS to make exactly
100 mL, and use this solution as the sample solution. Then,

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

proceed as directed in the Assay.

Amount (mg) of acyclovir (CsH;;N;503)
= Mg X Ap/Ag X V'/V X 8

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

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 30 minutes of Aciclovir Granules is not less than 85%.

Start the test with an accurately weighed amount of
Aciclovir Granules, equivalent to about 0.4 g of aciclovir
(CsH{N;sO3), 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 2 mL of the subsequent filtrate, add water to make ex-
actly 100 mL, and use this solution as the sample solution.
Separately, weigh accurately about 22 mg of Aciclovir RS
(separately determine the water <2.48> in the same manner as
Aciclovir), and dissolve in water to make exactly 100 mL.
Pipet 4 mL of this solution, add water to make exactly 100
mL, and use this solution as the standard solution. Deter-
mine the absorbances, Ay and As, at 252 nm of the sample
solution and standard solution as directed under Ultraviolet-
visible Spectrophotometry <2.24>.

Dissolution rate (%) with respect to the labeled amount
of aciclovir (C3H11N503)
= Ms/Mr X Ar/As X 1/C X 1800

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

M+: Amount (g) of Aciclovir Granules taken

C: Labeled amount (mg) of aciclovir (CgH;;N5sO;)in 1g

Assay Powder Aciclovir Granules, and weigh accurately a
portion of the powder, equivalent to about 0.1 g of aciclovir
(CsH[NsO3), add 60 mL of dilute sodium hydroxide TS,
sonicate for 15 minutes, then add dilute sodium hydroxide
TS to make exactly 100 mL, and filter. Discard the first 20
mL of filtrate, pipet 15 mL of the subsequent filtrate, add 50
mL of water and 5.8 mL of 2 mol/L hydrochloric acid TS,
and add water to make exactly 100 mL. Pipet 5 mL of this
solution, add 0.1 mol/L hydrochloric acid TS to make ex-
actly 100 mL, and use this solution as the sample solution.
Separately, weigh accurately about 25 mg of Aciclovir RS
(separately determine the water <2.48> in the same manner as
Aciclovir), and dissolve in dilute sodium hydroxide TS to
make exactly 25 mL. Pipet 15 mL of this solution, add 50
mL of water and 5.8 mL of 2 mol/L hydrochloric acid TS,
add water to make exactly 100 mL. Pipet 5 mL of this solu-
tion, add 0.1 mol/L hydrochloric acid TS to make exactly
100 mL, and use this solution as the standard solution. De-
termine the absorbances, At and Ag, at 255 nm of the sam-
ple solution and standard solution as directed under Ultravi-
olet-visible Spectrophotometry <2.24>, using 0.1 mol/L hy-
drochloric acid TS as the blank.

Amount (mg) of acyclovir (CgH;;N;503)
= MS X AT/AS X 4

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

Containers and storage Containers—Tight containers.
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Aciclovir Injection
77 0ELER

Aciclovir Injection is an aqueous injection.

It contains not less than 95.0% and not more
than 105.0% of the labeled amount of aciclovir
(C8H11N503: 22520).

Method of preparation Prepare as directed under Injec-
tions, with Aciclovir.

Description Aciclovir Injection occurs as a colorless or pale
yellow, clear liquid.

Identification To a volume of Aciclovir Injection, equiva-
lent to 25 mg of Aciclovir, add 0.5 mol/L hydrochloric acid
TS to make 100 mL. To 2 mL of this solution add 0.5 mol/L
hydrochloric acid TS to make 50 mL. Determine the absorp-
tion spectrum of this solution as directed under Ultraviolet-
visible Spectrophotometry <2.24>: it exhibits a maximum be-
tween 254 nm and 258 nm.

Bacterial endotoxins <4.0/> Less than 0.5 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 To an exact volume of Aciclovir Injection, equiva-
lent to about 25 mg of aciclovir (CgH;;N503), add 0.1 mol/L
hydrochloric acid TS to make exactly 100 mL. Pipet 2 mL of
this solution, add exactly 5 mL of the internal standard solu-
tion, then add 0.1 mol/L hydrochloric acid TS to make 50
mL, and use this solution as the sample solution. Separately,
weigh accurately about 25 mg of Aciclovir RS (separately
determine the water <2.48> in the same manner as Aciclovir),
and dissolve in 0.1 mol/L hydrochloric acid TS to make
exactly 100 mL. Pipet 2 mL of this solution, add exactly
S mL of the internal standard solution, then add 0.1 mol/L
hydrochloric acid TS to make 50 mL, and use this solution
as the 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 Qs, of the peak
area of aciclovir to that of the internal standard.

Amount (mg) of aciclovir (CgH;;N;50O;)
= Ms X Or/Qs

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

Internal standard solution—A solution of nicotinic acid in
0.1 mol/L hydrochloric acid TS (3 in 20,000).
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 254 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
25°C.

Mobile phase: To 1.45 g of phosphoric acid and 25 mL of
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dilute acetic acid add water to make 900 mL. Adjust this so-
lution to pH 2.5 with 1 mol/L sodium hydroxide TS, and
add water to make 1000 mL. To 950 mL of this solution add
50 mL of methanol.

Flow rate: Adjust so that the retention time of aciclovir is
about 7 minutes.
System suitability—

System performance: When the procedure is run with 20
uL of the standard solution under the above operating con-
ditions, the internal standard and aciclovir are eluted in this
order with the resolution between these peaks being not less
than 3.

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 aciclovir to that of the internal standard is
not more than 1.0%.

Containers and storage Containers—Hermetic containers.

Aciclovir for Injection
ASAT0EL

Aciclovir for Injection is a preparation for injection
which is dissolved before use.

It contains not less than 95.0% and not more
than 105.0% of the labeled amount of aciclovir
(C8H11N503: 225.20).

Method of preparation Prepare as directed under Injec-
tions, with Aciclovir.

Description Aciclovir for Injection occurs as white to pale
yellow-white, light masses or powder.

Identification Determine the absorption spectrum of the
sample solution obtained in the Assay as directed under
Ultraviolet-visible Spectrophotometry <2.24>: it exhibits a
maximum between 254 nm and 258 nm.

pH Being specified separately when the drug is granted
approval based on the Law.

Purity Clarity and color of solution—Dissolve an amount
of Aciclovir for Injection, equivalent to 0.25 g of Aciclovir,
in 10 mL of water: the solution is clear and is not more
colored than the following control solution.

Control solution: To 2.5 mL of Matching Fluid F add
diluted dilute hydrochloric acid (1 in 10) to make 100 mL.

Water <2.48> Not more than 7.5% (0.1 g, volumetric titra-
tion, direct titration).

Bacterial endotoxins <4.0I> Less than 0.25 EU/mg.

Uniformity of dosage units <6.02> It meets the requirement
of the Mass variation test.

Foreign insoluble matter <6.06> Perform the test according
to Method 2: 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 Weigh accurately the mass of the contents of not
less than 10 Aciclovir for Injection. Weigh accurately an
amount of the contents, equivalent to about 0.1 g of
aciclovir (CgH;;N503), and dissolve in dilute sodium hy-
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droxide TS to make exactly 100 mL. Pipet 15 mL of this
solution, add 70 mL of water and 5 mL of 2 mol/L hy-
drochloric acid TS, then add water to make exactly 100 mL.
Pipet 5 mL of this solution, add 0.1 mol/L hydrochloric
acid TS to make exactly 100 mL, and use this solution as the
sample solution. Separately, weigh accurately about 20 mg
of Aciclovir RS (separately determine the water <2.48> in the
same manner as Aciclovir), and dissolve in dilute sodium
hydroxide TS to make exactly 20 mL. Pipet 15 mL of this
solution, add 70 mL of water and 5 mL of 2 mol/L hydro-
chloric acid TS, then add water to make exactly 100 mL.
Pipet 5 mL of this solution, add 0.1 mol/L hydrochloric
acid TS to make exactly 100 mL, and use this solution as the
standard solution. Determine the absorbances, At and Ag,
at 255 nm of the sample solution and standard solution as
directed under Ultraviolet-visible Spectrophotometry <2.24>,
using 0.1 mol/L hydrochloric acid TS as the blank.

Amount (mg) of aciclovir (CgH;;N50O3)
= MS X AT/AS X 5

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

Containers and storage Containers—Hermetic containers.

Aciclovir Ointment
T O LRE

Aciclovir Ointment contains not less than 95.0%
and not more than 105.0% of the labeled amount of
aciclovir (CgH;;NsO;: 225.20).

Method of preparation Prepare as directed under Oint-
ments, with Aciclovir.

Identification Determine the absorption spectrum of the
sample solution obtained in the Assay as directed under
Ultraviolet-visible Spectrophotometry <2.24>: it exhibits a
maximum between 254 nm and 258 nm.

Assay Weigh accurately an amount of Aciclovir Ointment,
equivalent to about 10 mg of aciclovir (CgH;;NsO3), add
25 mL of dilute sodium hydroxide TS, warm if necessary,
and dissolve by shaking. After cooling, add water to make
exactly 100 mL. Pipet 15 mL of this solution, add 0.1 mol/L
hydrochloric acid TS to make exactly 200 mL, and use this
solution as the sample solution. Separately, weigh accurately
about 20mg of Aciclovir RS (separately, determine the
water <2.48> in the same manner as Aciclovir), and dissolve
in dilute sodium hydroxide TS to make exactly 20 mL. Pipet
10 mL of this solution, and add 15 mL of dilute sodium
hydroxide TS and water to make exactly 100 mL. Pipet 15
mL of this solution, add 0.1 mol/L hydrochloric acid TS to
make exactly 200 mL, and use this solution as the standard
solution. Determine the absorbances, At and Ag, at 255 nm
of the sample solution and standard solution as directed
under Ultraviolet-visible Spectrophotometry <2.24>, using
0.1 mol/L hydrochloric acid TS as the blank.

Amount (mg) of aciclovir (CgH;;N503)
= Ms X AT/AS X 1/2

Mys: Amount (mg) of Aciclovir RS taken, calculated on
the anhydrous basis

Containers and storage Containers—Tight containers.
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Aciclovir Ophthalmic Ointment
7L 0ELBRE

Aciclovir Ophthalmic Ointment contains not less
than 90.0% and not more than 110.0% of the labeled
amount of aciclovir (CgH;;N5O;: 225.20).

Method of preparation Prepare as directed under Oph-
thalmic Ointments, with Aciclovir.

Identification Determine the absorption spectrum of the
sample solution obtained in the Assay as directed under
Ultraviolet-visible Spectrophotometry <2.24>: it exhibits a
maximum between 254 nm and 258 nm.

Metal Particles <6.0I> It meets the requirement.

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

Particle diameter Being specified separately when the drug
is granted approval based on the Law.

Assay Weigh accurately a portion of Aciclovir Ophthalmic
Ointment, equivalent to about 15mg of aciclovir
(CsH{Ns0O3), add exactly 20 mL of hexane and exactly 20
mL of dilute sodium hydroxide TS, and shake vigorously.
Centrifuge this mixture, discard the upper layer, pipet 1 mL
of the lower layer, add 70 mL of water and 5 mL of 2 mol/L
hydrochloric acid TS, then add water to make exactly 100
mL, and use this solution as the sample solution. Separately,
weigh accurately about 15 mg of Aciclovir RS (separately
determine the water <2.48> in the same manner as Aciclovir),
and dissolve in dilute sodium hydroxide TS to make exactly
20 mL. Pipet 1 mL of this solution, add 70 mL of water and
5mL of 2 mol/L hydrochloric acid TS, then add water to
make exactly 100 mL, and use this solution as the standard
solution. Determine the absorbances, At and Ag, at 255 nm
of the sample solution and standard solution as directed
under Ultraviolet-visible Spectrophotometry <2.24>, using
water as the blank.

Amount (mg) of acyclovir (CgH;;NsO3;) = Mg X A1/As

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

Containers and storage Containers—Tight containers.

Aciclovir Syrup

T7ioaElLay 7/

Aciclovir Syrup is a suspension syrup.

It contains not less than 93.0% and not more
than 107.0% of the labeled amount of aciclovir
(CsH | {N;50;: 225.20).

Method of preparation Prepare as directed under Syrups,
with Aciclovir.

Identification To a volume of thoroughly shaken Aciclovir
Syrup, equivalent to 80 mg of Aciclovir, add 0.1 mol/L
hydrochloric acid TS to make 100 mL. Centrifuge this
solution, to 1 mL of the supernatant liquid add 0.1 mol/L
hydrochloric acid TS to make 100 mL. Determine the
absorption spectrum of this solution as directed under
Ultraviolet-visible Spectrophotometry <2.24>: it exhibits a
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maximum between 254 nm and 258 nm.

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 15 minutes of Aciclovir Syrup is not less than 85%.

Start the test with an exact volume of thoroughly shaken
Aciclovir Syrup, equivalent to about 0.4 g of aciclovir
(CgH;;N;0O;), withdraw not less than 20 mL of the medium
at the specified minute after starting the test, and centrifuge.
Pipet 2 mL of the supernatant liquid, add water to make
exactly 100 mL, and use this solution as the sample solution.
Separately, weigh accurately about 22 mg of Aciclovir RS
(separately determine the water <2.48> in the same manner as
Aciclovir), and dissolve in water to make exactly 100 mL.
Pipet 4 mL of this solution, add water to make exactly 100
mL, and use this solution as the standard solution. Deter-
mine the absorbances, Ar and Ag, at 252 nm of the sample
solution and standard solution as directed under Ultraviolet-
visible Spectrophotometry <2.24>.

Dissolution rate (%) with respect to the labeled amount
of aciclovir (C8H11N5O3)
= Ms/Vy X Ay/As X 1/C X 1800

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

Vr: Amount (mL) of Aciclovir Syrup taken

C: Labeled amount (mg) of aciclovir (CgH;;{NsO3) in 1 mL

Assay Shake thoroughly Aciclovir Syrup. To an exact
volume of the syrup, equivalent to about 80 mg of aciclovir
(CsH{;N;03), add 0.1 mol/L hydrochloric acid TS to make
exactly 100 mL. Centrifuge this solution, pipet 2 mL of the
supernatant liquid, add exactly 5 mL of the internal standard
solution, then add 0.1 mol/L hydrochloric acid TS to make
S50mL, and use this solution as the sample solution.
Separately, weigh accurately about 40 mg of Aciclovir RS
(separately determine the water <2.48> in the same manner as
Aciclovir), and dissolve in 0.1 mol/L hydrochloric acid TS
to make exactly 50 mL. Pipet 2 mL of this solution, add
exactly 5 mL of the internal standard solution, then add 0.1
mol/L hydrochloric acid TS to make 50 mL, and use this so-
lution as the standard solution. Perform the test with 20 uL
each of the sample solution and standard solution as directed
under Liquid Chromatography <2.01> according to the fol-
lowing conditions, and calculate the ratios, Qr and Qs, of
the peak area of aciclovir to that of the internal standard.

Amount (mg) of aciclovir (CgH;;N503)
= Ms X Qr/Qs X 2

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

Internal standard solution—A solution of nicotinic acid in
0.1 mol/L hydrochloric acid TS (1 in 2000).
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 254 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
25°C.

Mobile phase: To 1.45 g of phosphoric acid and 25 mL of
dilute acetic acid add water to make 900 mL. Adjust this so-
lution to pH 2.5 with 1 mol/L sodium hydroxide TS, and
add water to make 1000 mL. To 950 mL of this solution add
50 mL of methanol.
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Flow rate: Adjust so that the retention time of aciclovir is
about 7 minutes.
System suitability—

System performance: When the procedure is run with 20
uL of the standard solution under the above operating con-
ditions, the internal standard and aciclovir are eluted in this
order with the resolution between these peaks being not less
than 3.

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 aciclovir to that of the internal standard is
not more than 1.0%.

Containers and storage Containers—Tight containers.

Aciclovir for Syrup
>ny 7R7>70E)L

Aciclovir for Syrup is a preparation for syrup,
which is suspended before use.

It contains not less than 95.0% and not more
than 105.0% of the labeled amount of aciclovir
(C8H11N503: 225.20).

Method of preparation Prepare as directed under Prepara-
tions for Syrup, with Aciclovir.

Identification Dissolve an amount of Aciclovir for Syrup,
equivalent to 12 mg of Aciclovir, in 0.1 mol/L hydrochloric
acid TS to make 50 mL. To 2 mL of this solution add 0.1
mol/L hydrochloric acid TS to make 50 mL, and determine
the absorption spectrum of this solution as directed under
Ultraviolet-visible Spectrophotometry <2.24>: it exhibits a
maximum between 254 nm and 258 nm.

Uniformity of dosage units <6.02> Perform the test accord-
ing to the following method: Aciclovir for Syrup in single-
dose packages meets the requirement of the Content unifor-
mity test.

To the total content of 1 package of Aciclovir for Syrup
add 2V/25 mL of diluted sodium hydroxide TS (1 in 10),
and sonicate to disintegrate, add water to make exactly
V'mL so that each mL contains about 0.8 mg of aciclovir
(CsH[;N;03), and filter this solution through a membrane
filter with a pore size not exceeding 0.45 um. Discard the
first 2mL of the filtrate, pipet 5 mL of the subsequent
filtrate, add exactly 5 mL of the internal standard solution,
then add the mobile phase to make 50 mL, and use this solu-
tion as the sample solution. Then, proceed as directed in the
Assay.

Amount (mg) of aciclovir (CgH;;N5O3)
= MS X QT/QS X V/10

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

Internal standard solution—A solution of parahydroxyben-
zoic acid in the mobile phase (1 in 1250).

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 Aciclovir for Syrup is not less than 85%.
Start the test with an accurately weighed amount of
Aciclovir for Syrup, equivalent to about 0.2 g of aciclovir
(CgH,N;503), withdraw not less than 5 mL of the medium at
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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 2 mL of the first filtrate, pipet 2 mL of
the subsequent filtrate, add water to make exactly 50 mL,
and use this solution as the sample solution. Separately,
weigh accurately about 11 mg of Aciclovir RS (separately de-
termine the water <2.48> in the same manner as Aciclovir),
and dissolve in water to make exactly 50 mL. Pipet 2 mL of
this solution, add water to make exactly 50 mL, and use this
solution as the standard solution. Determine the absor-
bances, At and Ag, at 254 nm of the sample solution and
standard solution as directed under Ultraviolet-visible Spec-
trophotometry <2.24>.

Dissolution rate (%) with respect to the labeled amount
of aciclovir (C3H11N503)
= Ms/Mr X A1/Ag X 1/C X 1800

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

My: Amount (g) of Aciclovir for Syrup taken

C: Labeled amount (mg) of aciclovir (CgH;;NsO3)in 1 g

Assay Weigh accurately an amount of Aciclovir for Syrup,
previously powdered if necessary, equivalent to about 0.2 g
of aciclovir (CgH;{NsO3), add 20 mL of diluted sodium hy-
droxide TS (1 in 10), sonicate to disintegrate, then add water
to make exactly 200 mL, and filter this solution through a
membrane filter with a pore size not exceeding 0.45 um.
Discard the first 2 mL of the filtrate, pipet 5 mL of the sub-
sequent filtrate, add exactly 5 mL of the internal standard
solution, then add the mobile phase to make 50 mL, and use
this solution as the sample solution. Separately, weigh
accurately about 10 mg of Aciclovir RS (separately deter-
mine the water <2.48> in the same manner as Aciclovir), add
exactly 10 mL of the internal standard solution, then add the
mobile phase to make 100 mL, and use this solution as the
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, O and Qs, of the peak
area of aciclovir to that of the internal standard.

Amount (mg) of aciclovir (CgH;;N503)
= M;s X Or/Qs X 20

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

Internal standard solution—A solution of parahydroxyben-
zoic acid in the mobile phase (1 in 1250).
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
40°C.

Mobile phase: Dissolve 7.8 g of sodium dihydrogen phos-
phate dihydrate and 0.85 g of sodium 1-octanesulfonate in
900 mL of water, adjust to pH 3.0 with phosphoric acid, add
water to make 950 mL, and add 50 mL of acetonitrile.

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

System suitability—

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

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 aciclovir to that of the internal standard is
not more than 1.0%.

Containers and storage Containers—Tight containers.

Aciclovir Tablets

Ti0ELEE

Aciclovir Tablets contain not less than 95.0% and
not more than 105.0% of the labeled amount of
aciclovir (C8H11N503: 22520)

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

Identification Determine the absorption spectrum of the
sample solution obtained in the Assay as directed under
Ultraviolet-visible Spectrophotometry <2.24>: it exhibits a
maximum between 254 nm and 258 nm.

Uniformity of dosage units <6.02> It meets the requirement
of the Mass variation test.

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 30 minutes of Aciclovir Tablets is not less than 80%.

Start the test with 1 tablet of Aciclovir 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 fil-
trate, add water to make exactly ¥’ mL so that each mL con-
tains about 8.9 ug of aciclovir (CgH;;NsO3), and use this so-
lution as the sample solution. Separately, weigh accurately
about 22 mg of aciclovir RS (separately determine the water
<2.48> in the same manner as Aciclovir), and dissolve in
water to make exactly 100 mL. Pipet 4 mL of this solution,
add water to make exactly 100 mL, and use this solution as
the standard solution. Determine the absorbances, At and
Ag, at 252 nm of the sample solution and standard solution
as directed under Ultraviolet-visible Spectrophotometry
<2.24>.

Dissolution rate (%) with respect to the labeled amount
of aciclovir (C8H11N503)
= Ms X A1/As X V'/V X 1/C % 36

Ms: Amount (mg) of Acyclovir RS taken, calculated on
the anhydrous basis
C: Labeled amount (mg) of aciclovir (CgH;;NsO;) in 1
tablet

Assay Weigh accurately the mass of not less than 20
Aciclovir Tablets, and powder. Weigh accurately a portion
of the powder, equivalent to about 0.1 g of aciclovir
(CsH{;N503), add 60 mL of dilute sodium hydroxide TS, and
sonicate for 15 minutes, then add dilute sodium hydroxide
TS to make exactly 100 mL, and filter. Discard the first 20
mL of filtrate, pipet 15 mL of the subsequent filtrate, add 50
mL of water and 5.8 mL of 2 mol/L hydrochloric acid TS,
and add water to make exactly 100 mL. Pipet 5 mL of this
solution, add 0.1 mol/L hydrochloric acid TS to make ex-
actly 100 mL, and use this solution as the sample solution.
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Separately, weigh accurately about 25 mg of Aciclovir RS
(separately determine the water <2.48> in the same manner as
Aciclovir), and dissolve in dilute sodium hydroxide TS to
make exactly 25 mL. Pipet 15 mL of this solution, add 50
mL of water and 5.8 mL of 2 mol/L hydrochloric acid TS,
add water to make exactly 100 mL. Pipet 5 mL of this solu-
tion, add 0.1 mol/L hydrochloric acid TS to make exactly
100 mL, and use this solution as the standard solution. De-
termine the absorbances, A1 and Ag, at 255 nm of the sam-
ple solution and standard solution as directed under Ultravi-
olet-visible Spectrophotometry <2.24>, using 0.1 mol/L hy-
drochloric acid TS as the blank.

Amount (mg) of aciclovir (CgH;;N50;)
= Ms X AT/AS X 4

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

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

Aclarubicin Hydrochloride
T TILES IERIE

*HCI

C,Hs3NOs.HCI: 848.33

Methyl (1R,2R,4S5)-4-{2,6-dideoxy-4-O-[(2R,6S)-6-
methyl-5-ox0-3,4,5,6-tetrahydro-2H-pyran-2-yl]-
o-L-lyxo-hexopyranosyl-(1—4)-2,3,6-trideoxy-3-
dimethylamino-a-L-lyxo-hexopyranosyloxy}-2-ethyl-2,5,7-
trihydroxy-6,11-dioxo-1,2,3,4-tetrahydrotetracene-
1-carboxylate monohydrochloride

[75443-99-1]

Aclarubicin Hydrochloride is the hydrochloride of
an anthracycline substance having antitumor activity
produced by the growth of Streptomyces galilaeus.

It contains not less than 920 ug (potency) and not
more than 975 ug (potency) per mg, calculated on the
anhydrous basis. The potency of Aclarubicin Hydro-
chloride is expressed as mass (potency) of aclarubicin
(C42H53N015: 81187)

Description Aclarubicin Hydrochloride occurs as a yellow
to pale orange-yellow powder.

It is very soluble in chloroform and in methanol, freely
soluble in water, and slightly soluble in ethanol (95).

Identification (1) Determine the absorption spectrum of a
solution of Aclarubicin Hydrochloride in diluted methanol
(4 in 5) (3 in 100,000) as directed under Ultraviolet-visible
Spectrophotometry <2.24>, and compare the spectrum with
the Reference Spectrum: both spectra exhibit similar intensi-
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ties of absorption at the same wavelengths.

(2) Determine the infrared absorption spectrum of
Aclarubicin Hydrochloride as directed in the potassium bro-
mide 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.

(3) A solution of Aclarubicin Hydrochloride in methanol
(1 in 200) responds to Qualitative Tests <1.09> (2) for chlo-
ride.

Optical rotation <2.49> [o]¥: —146 - —162° (50 mg calcu-
lated on the anhydrous basis, water, 10 mL, 100 mm).

pH <2.54> The pH of a solution obtained by dissolving
0.05 g of Aclarubicin Hydrochloride in 10 mL of water is
between 5.5 and 6.5.

Purity (1) Clarity and color of solution—Dissolve 0.10 g
of Aclarubicin Hydrochloride in 10 mL of water: the solu-
tion is clear and yellow to pale orange-yellow.

(2) Heavy metals <1.07>—Proceed with 1.0 g of Aclaru-
bicin Hydrochloride according to Method 2, and perform
the test. Prepare the control solution with 2.0 mL of Stand-
ard Lead Solution (not more than 20 ppm).

(3) Related substances—Dissolve 10 mg of Aclarubicin
Hydrochloride in 10 mL of the mobile phase, and use this
solution as the sample solution. Perform the test with 20 uLL
of the sample solution as directed under Liquid Chromatog-
raphy <2.0I> according to the following conditions, and de-
termine each peak area by the automatic integration method.
Calculate the amount of the related substances by the area
percentage method: the amount of aklavinone having the
relative retention time of about 0.6 to aclarubicin is not more
than 0.2%, aclacinomycin L1 having the relative retention
time of about 0.75 is not more than 0.5%, 1-deoxypyrromy-
cin having the relative retention time of about 1.7 is not
more than 1.5% and aclacinomycin S1 having the relative
retention time of about 2.3 is not more than 0.5%, and the
total amount of the peaks other than aclarubicin and the
peaks mentioned above is not more than 1.0% of the peak
area of aclarubicin.

Operating conditions—

Detector: A visible absorption photometer (wavelength:
436 nm).

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

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

Mobile phase: A mixture of chloroform, methanol, acetic
acid (100), water and triethylamine (6800:2000:1000:200:1).

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

Time span of measurement: As long as about 4 times of
the retention time of aclarubicin, beginning after the solvent
peak.

System suitability—

Test for required detectability: To 1 mL of the sample so-
lution, add the mobile phase to make 100 mL, and use this
solution as the solution for system suitability test. Pipet 1
mL of the solution for system suitability test, and add the
mobile phase to make exactly 10 mL. Confirm that the peak
area of aclarubicin obtained with 20 uL of this solution is
equivalent to 7 to 13% of that with 20 uL of the solution for
system suitability test.

System performance: Dissolve 5 mg of Aclarubicin Hy-
drochloride in 10 mL of 0.1 mol/L hydrochloric acid TS,
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and allow to stand for 60 minutes. To 1.0 mL of this solu-
tion add 1.0 mL of 0.2 mol/L sodium hydroxide TS, 1.0 mL
of phosphate buffer solution (pH 8.0) and 1.0 mL of chlo-
roform, shake vigorously, and take the chloroform layer.
When the procedure is run with 20 uL of the chloroform
under the above operating conditions, aclarubicin and 1-
deoxypyrromycin are eluted in this order with the resolution
between these peaks being not less than 3.0.

System repeatability: When the test is repeated 5 times
with 20 uLL of the sample solution under the above operating
conditions, the relative standard deviation of the peak area
of aclarubicin is not more than 2.0%.

Water <2.48> Not more than 3.5% (0.1 g, volumetric titra-
tion, direct titration).

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

Assay Weigh accurately an amount of Aclarubicin Hydro-
chloride, equivalent to about 20 mg (potency), and dissolve
in diluted methanol (4 in 5) to make exactly 100 mL. Pipet 15
mL of this solution, add diluted methanol (4 in 5) to make
exactly 100 mL, and use this solution as the sample solution.
Separately, weigh accurately an amount of Aclarubicin RS,
equivalent to about 20 mg (potency), add 0.6 mL of diluted
hydrochloric acid (1 in 250) and diluted methanol (4 in 5) to
make exactly 100 mL. Pipet 15 mL of this solution, add
diluted methanol (4 in 5) 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
Ultraviolet-visible Spectrophotometry <2.24>, and determine
the absorbances, At and Ag, at 433 nm.

Amount [ug (potency)] of aclarubicin (C4Hs3NOjs)
= MS X AT/AS X 1000

Msg: Amount [mg (potency)] of Aclarubicin RS taken

Containers and storage Containers—Tight containers.
Storage—Light-resistant and at 5°C or below.

Acrinol Hydrate

Ethacridine Lactate

T /= ILking

NH,
O._ _CH OH
N ~ 8 /k
_ * Hac” “coH *H0
HoN N

C15H15N3O.C3H5O3.H205 361.39
2-Ethoxy-6,9-diaminoacridine monolactate monohydrate
[6402-23-9]

Acrinol Hydrate contains not less than 98.5% and
not more than 101.0% of acrinol (C15H15N30.C3H603:
343.38), calculated on the anhydrous basis.

Description Acrinol Hydrate occurs as a yellow crystalline
powder.

It is sparingly soluble in water, in methanol and in ethanol
99.5).

Melting point: about 245°C (with decomposition).

The pH of a solution of Acrinol Hydrate (1 in 100) is
between 5.5 and 7.0.

Identification (1) Determine the absorption spectrum of a
solution of Acrinol Hydrate (3 in 250,000) as directed under
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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.

(2) Determine the infrared absorption spectrum of
Acrinol Hydrate 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.

(3) To 5mL of a solution of Acrinol Hydrate (1 in 100)
add 5 mL of dilute sulfuric acid, shake well, allow to stand
for about 10 minutes at room temperature, and filter: the fil-
trate responds to Qualitative Tests <1.09> for lactate.

Purity (1) Chloride <7.03>—Dissolve 1.0 g of Acrinol Hy-
drate in 80 mL of water by warming on a water bath, cool,
and add 10 mL of sodium hydroxide TS and water to make
100 mL. Shake well, allow to stand for 30 minutes, filter, to
40 mL of the filtrate add 7 mL of dilute nitric acid and water
to make 50 mL, and perform the test using this solution as
the test solution. Prepare 50 mL of the control solution with
4 mL of sodium hydroxide TS, 7 mL of dilute nitric acid,
0.30 mL of 0.01 mol/L hydrochloric acid VS and sufficient
water (not more than 0.026%).

(2) Heavy metals <I1.07>—Proceed with 1.0 g of Acrinol
Hydrate 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) Volatile fatty acids—Dissolve 0.5 g of Acrinol Hy-
drate in a mixture of 20 mL of water and 5 mL of dilute sul-
furic acid, shake well, filter, and heat the filtrate: no odor of
volatile fatty acids is perceptible.

(4) Related substances—Dissolve 10 mg of Acrinol Hy-
drate in 25 mL of the mobile phase, and use this solution as
the sample solution. Pipet 1 mL of the sample solution, add
the mobile phase to make exactly 100 mL, and use this solu-
tion as the standard solution (1). Pipet 1 mL of the standard
solution (1), add the mobile phase to make exactly 10 mL,
and use this solution as the standard solution (2). Perform
the test with exactly 10 uL each of the sample solution and
standard solutions (1) and (2) as directed under Liquid Chro-
matography <2.0/> according to the following conditions,
and determine each peak area by the automatic integration
method: the area of the peak other than acrinol obtained
from the sample solution is not larger than 3 times the peak
area of acrinol from the standard solution (2), and the total
area of the peaks other than acrinol from the sample solu-
tion is not larger than the peak area of acrinol from the
standard solution (1).

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 268 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 7.8 g of sodium dihydrogen phos-
phate in 900 mL of water, adjust to pH 2.8 with phosphoric
acid, and add water to make 1000 mL. To 700 mL of this
solution add 300 mL of acetonitrile for liquid chromatogra-
phy, and add 1.0 g of sodium 1-octanesulfonate to dissolve.

Flow rate: Adjust so that the retention time of acrinol is
about 15 minutes.

Time span of measurement: About 3 times as long as the
retention time of acrinol, beginning after the solvent peak.
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System suitability—

Test for required detectability: Confirm that the peak area
of acrinol obtained with 10 uL of the standard solution (2)
is equivalent to 7 to 13% of that with 10 4L of the standard
solution (1).

System performance: When the procedure is run with 10
uL of the standard solution (1) under the above operating
conditions, the number of theoretical plates and the symme-
try factor of the peak of acrinol 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 (1) under the above
operating conditions, the relative standard deviation of the
peak area of acrinol is not more than 1.5%.

Water <2.48> 4.5 -5.5% (0.2 g, volumetric titration, direct
titration)

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

Assay Weigh accurately about 0.27 g of Acrinol Hydrate,
dissolve in 5 mL of formic acid, add 60 mL of a mixture of
acetic anhydride and acetic acid (100) (1:1), and titrate <2.50>
immediately with 0.1 mol/L perchloric acid VS (potentio-
metric titration). Perform a blank determination in the same
manner, and make any necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 34.34 mg of C15H15N30.C3H603

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

Acrinol and Zinc Oxide Oil
TV /—=I-FoUH
Acrinol and Zinc Oxide Oil contains not less than

44.6% and not more than 54.4% of zinc oxide (ZnO:
81.38).

Method of preparation

Acrinol Hydrate, very finely powdered 10g
Zinc Oxide Oil 990 g
To make 1000 g

Prepare by mixing the above ingredients. Acrinol Hydrate
may be mixed after being dissolved in a little amount of
warmed Purified Water or Purified Water in Containers.
Instead of Zinc Oxide Oil adequate amounts of Zinc Oxide
and vegetable oil may be used, and an adequate amount of
Castor Qil or polysorbate 20 may be substituted for a part of
the vegetable oil.

Description Acrinol and Zinc Oxide Oil is a yellow-white,
slimy substance. Separation of a part of its ingredients oc-
curs on prolonged standing.

Identification (1) Shake well 1g of Acrinol and Zinc
Oxide Oil with 10 mL of diethyl ether, 2 mL of acetic acid
(100) and 10 mL of water, and separate the water layer.
Shake the layer with 5 mL of hydrochloric acid and 2 to 3
drops of sodium nitrite TS, and allow to stand: a dark red
color is produced (acrinol).

(2) Place 1 g of Acrinol and Zinc Oxide Oil in a crucible,
melt by warming, heat, gradually raising the temperature
until the mass is thoroughly charred, and then ignite
strongly: a yellow color is produced, and disappears on cool-
ing. To the residue add 10 mL of water and 5 mL of dilute
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hydrochloric acid, filter after thorough shaking, and to the
filtrate add 2 to 3 drops of potassium hexacyanoferrate (II)
TS: a white precipitate is formed (zinc oxide).

(3) Shake well 0.2 g of Acrinol and Zinc Oxide Oil with
20 mL of ethanol (95) and 1 mL of acetic acid (100), centri-
fuge, filter, and use the filtrate as the sample solution. Sepa-
rately, dissolve 5 mg of acrinol in 50 mL of ethanol (95) and
2.5mL of acetic acid (100), 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 for thin-layer chromatography. Develop
the plate with a mixture of 2-propanol and acetic acid (100)
(9:1) to a distance of about 10 cm, and air-dry the plate. Ex-
amine under ultraviolet light (main wavelength: 365 nm): the
spots from the sample solution and standard solution exhibit
a blue fluorescence and show the same Rf value.

Assay Transfer about 0.8 g of well-mixed Acrinol and Zinc
Oxide Oil, accurately weighed, to a crucible, heat, gradually
raising the temperature until the mass is throughly charred,
then strongly heat until the residue becomes yellow. After
cooling, dissolve the residue by addition of 1 mL of water
and 1.5 mL of hydrochloric acid, and add water to make
exactly 100 mL. Pipet 20 mL of this solution, add 80 mL of
water, then add sodium hydroxide solution (1 in 50) until
slightly precipitates appear, and add 5 mL of ammonia-
ammonium chloride buffer solution (pH 10.7). Titrate <2.50>
with 0.05 mol/L disodium dihydrogen ethylenediamine
tetraacetate VS (indicator: 40 mg of eriochrome black T-
sodium chloride indicator).

Each mL of 0.05 mol/L disodium dihydrogen
ethylenediamine tetraacetate VS
= 4.069 mg of ZnO

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

Compound Acrinol and Zinc Oxide
Oil
BWHETIN/—L-F T

Method of preparation

Acrinol Hydrate, very finely powdered 10g
Zinc Oxide Oil 650 g
Ethyl Aminobenzoate, finely powdered S0g
White Beeswax 20g
Hydrophilic Petrolatum 270 g

To make 1000g

Prepare by mixing the above ingredients.

Description Compound Acrinol and Zinc Oxide Oil is light
yellow to yellow in color.

Identification (1) Shake well 1 g of Compound Acrinol
and Zinc Oxide Oil with 10 mL of diethyl ether, 2 mL of
acetic acid (100) and 10 mL of water, and separate the water
layer. Shake the layer with 5 mL of hydrochloric acid and 2
to 3 drops of sodium nitrite TS, and allow to stand: a dark
red color is produced (acrinol).

(2) Place 1 g of Compound Acrinol and Zinc Oxide Oil
in a crucible, melt by warming, heat, gradually raising the
temperature until the mass is thoroughly charred, and then
ignite strongly: a yellow color is produced, and disappears
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on cooling. To the residue add 10 mL of water and 5 mL of
dilute hydrochloric acid, shake well, and filter. To the fil-
trate add 2 to 3 drops of potassium hexacyanoferrate (II) TS:
a white precipitate is produced (zinc oxide).

(3) Shake well 0.2 g of Compound Acrinol and Zinc
Oxide Oil with 20 mL of ethanol (95) and 1 mL of acetic acid
(100), centrifuge, filter, and use the filtrate as the sample
solution. Separately, dissolve 5 mg of acrinol and 25 mg of
ethyl aminobenzoate in 50 mL of ethanol (95) and in 2.5 mL
of acetic acid (100), respectively, and use both solutions as
the standard solutions (1) and (2). Perform the test with
these solutions as directed under Thin-layer Chromatogra-
phy <2.03>. Spot 5 uL each of the sample solution and stand-
ard solutions on a plate of silica gel with fluorescent indica-
tor for thin-layer chromatography. Develop the plate with a
mixture of 2-propanol and acetic acid (100) (9:1) to a dis-
tance of about 10 cm, and air-dry the plate. Examine under
ultraviolet light (main wavelength: 365 nm): the spots from
the sample solution and standard solution (1) exhibit a blue
fluorescence, and show the same Rf value. Also examine
under ultraviolet light (main wavelength: 254 nm): the spots
from the sample solution and standard solution (2) exhibit a
purple color, and show the same Rf value.

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

Acrinol and Zinc Oxide Ointment
T ) — ) ERERE

Method of preparation

Acrinol Hydrate, very finely powdered 10¢g
Zinc Oxide Ointment 990 g
To make 1000 g

Prepare as directed under Ointments, with the above
ingredients.

Description Acrinol and Zinc oxide Ointment is yellow in
color.

Identification (1) Shake 0.5 g of Acrinol and Zinc Oxide
Ointment with 5 mL of diethyl ether, 5 mL of dilute hydro-
chloric acid and 2 to 3 drops of sodium nitrite TS, and allow
to stand: a dark red color develops in the water layer
(acrinol).

(2) Ignite 0.5 g of Acrinol and Zinc Oxide Ointment to
char, and dissolve the residue in 5 mL of dilute hydrochloric
acid: the solution responds to Qualitative Tests <1.09> for
zinc salt.

(3) Shake 0.5 g of Acrinol and Zinc Oxide Ointment with
S mL of diethyl ether, 1 mL of acetic acid (100) and 5 mL of
water, separate the water layer, and use the water layer as
the sample solution. Dissolve 5 mg of acrinol in 1 mL of
acetic acid (100) and 5 mL of water, 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 for thin-layer chromatography. Develop
the plate with a mixture of diethyl ether, ethanol (95) and
acetic acid (100) (40:10:1) to a distance of about 10 cm, and
air-dry the plate. Examine under ultraviolet light (main
wavelength: 365 nm): the spots from the sample solution and
the standard solution exhibit a blue fluorescence and show
the same Rf value.
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Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Actinomycin D
Dactinomycin

T7F/ XA D

o} [ _]
-Thr-p-Val-Pro-MeGly-MeVal

0 J
Thr-r)-Val-Pro-MeGIy-MeVaI——J

N NH,

0 (o)
CH, CHz

MeGly = N -Methylglycine
MeVal = N - Methylvaline

C62H86N12016: 1255.42
[50-76-0]

Actinomycin D is a peptide substance having an-
titumor activity produced by the growth of Strep-
tomyces parvulus.

It, when dried, contains not less than 950 ug (po-
tency) and not more than 1030 ug (potency) per mg.
The potency of Actinomycin D is expressed as mass
(potency) of actinomycin D (CgsHgsN,016).

Description Actinomycin D occurs as an orange-red to red
crystalline powder.

It is freely soluble in acetone, sparingly soluble in aceto-
nitrile and in methanol, slightly soluble in ethanol (99.5),
and very slightly soluble in water.

Identification (1) Determine the absorption spectrum of a
solution of Actinomycin D in methanol (3 in 100,000) as
directed under Ultraviolet-visible Spectrophotometry <2.24>,
and compare the spectrum with the Reference Spectrum or
the spectrum of a solution of Actinomycin D RS prepared in
the same manner as the sample solution: both spectra exhibit
similar intensities of absorption at the same wavelengths.

(2) Dissolve 0.1 g each of Actinomycin D and Actinomy-
cin D RS in 10 mL of acetone, and use these solutions as the
sample solution and standard solution. Perform the test with
these solutions as directed under Thin-layer Chromatogra-
phy <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 1-butanol, water and methanol (4:2:1) to
a distance of about 10 cm, and air-dry the plate. Examine
under ultraviolet light (main wavelength: 254 nm): the Rf
value of the principal spot from the sample solution is the
same as that from the standard solution.

Optical rotation <2.49> [a]¥: —293 - —329° (after drying,
10 mg, methanol, 10 mL, 100 mm).

Loss on drying <2.41> Not more than 5.0% (1 g, in vacu-
um, 60°C, 3 hours).

Assay Weigh accurately an amount of Actinomycin D and
Actinomycin D RS, previously dried, equivalent to about 60
mg (potency), dissolve each in the mobile phase to make ex-
actly 50 mL, and use these solutions as the sample solution
and standard solution. Perform the test with exactly 25 uL
each of the sample solution and standard solution as directed
under Liquid Chromatography <2.01> according to the fol-
lowing conditions, and determine the peak area of actino-
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mycin D, A7 and Ag, in each solution.

Amount [ug (potency)] of actinomycin D (Cs,HggN,016)
= MS X AT/AS X 1000

Mys: Amount [mg (potency)] of Actinomycin D RS taken

Operating conditions—

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

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

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

Mobile phase: A mixture of 0.02 mol/L acetic acid-sodi-
um acetate TS and acetonitrile (25:23).

Flow rate: Adjust so that the retention time of actinomy-
cin D is about 23 minutes.

System suitability—

System performance: When the procedure is run with 25
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of actinomycin D are not less than 2000
and not more than 1.5, respectively.

System repeatability: When the test is repeated 5 times
with 25 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of actinomycin D is not more than 2.0%.

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

Adrenaline
Epinephrine
TERLF

ZT

“CHjy

HO
OH

C9H13NO3: 183.20
4-[(1R)-1-Hydroxy-2-(methylamino)ethyl]benzene-1,2-diol
[51-43-4]

Adrenaline, when dried, contains not less than
98.0% and not more than 101.0% of adrenaline
(CoH3NO:3).

Description Adrenaline occurs as a white to grayish white
crystalline powder.

It is freely soluble in formic acid and in acetic acid (100),
very slightly soluble in water, and practically insoluble in
methanol and in ethanol (99.5).

It dissolves in dilute hydrochloric acid.

It gradually changes to brown in color by air and by light.

Identification (1) Determine the absorption spectrum of a
solution of Adrenaline in 0.01 mol/L hydrochloric acid TS
(1 in 25,000) as directed under Ultraviolet-visible Spectro-
photometry <2.24>, and compare the spectrum with the Ref-
erence Spectrum: both spectra exhibit similar intensities of
absorption at the same wavelengths.

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

Optical rotation <2.49> [o]®: —50.0 - —53.5° (after dry-
ing, 1 g, 1 mol/L hydrochloric acid TS, 25 mL, 100 mm).

Purity (1) Clarity and color of solution—Dissolve 0.10 g
of Adrenaline in 10 mL of dilute hydrochloric acid: the solu-
tion is clear, and is not more colored than Matching Fluid A.

(2) Heavy metals <1.07>—Proceed with 1.0 g of Adrena-
line 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) Adrenalone—Dissolve 50 mg of Adrenaline in 0.05
mol/L hydrochloric acid TS to make exactly 25 mL, and de-
termine the absorbance of this solution at 310 nm as directed
under Ultraviolet-visible Spectrophotometry <2.24>: it is not
more than 0.2.

(4) Noradrenaline—Dissolve 0.20 g of Adrenaline in 1
mL of formic acid, add methanol to make exactly 10 mL,
and use this solution as the sample solution. Separately, dis-
solve 8.0 mg of Noradrenaline Bitartrate RS in methanol to
make exactly 10 mL, 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 chromatogra-
phy. Develop the plate with a mixture of 1-butanol, water
and formic acid (7:2:1) to a distance of about 10 cm, and air-
dry the plate. Spray evenly Folin’s TS on the plate: the spot
obtained from the sample solution, corresponding to the
spot from the standard solution, is not more intense than the
spot from the standard solution.

Loss on drying <2.4/> Not more than 1.0% (1 g, in vacu-
um, silica gel, 18 hours).

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

Assay Weigh accurately about 0.3 g of Adrenaline, 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
manner, and make any necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 18.32 mg of CyH3NO;

Containers and storage Containers—Tight containers.
Storage—Light-resistant, and under Nitrogen atmosphere.

Adrenaline Injection
Epinephrine Injection

7 KL ESR

Adrenaline Injection is an aqueous injection.
It contains not less than 0.085 w/v% and not more
than 0.115 w/v% of adrenaline (CoH;3NO5: 183.20).

Method of preparation Dissolve Adrenaline in diluted Hy-
drochloric Acid (9 in 10,000), and prepare as directed under
Injections.

Description Adrenaline Injection is a colorless, clear lig-
uid.

It changes gradually to pale red and then to brown on
exposure to air and light.

JP XVIIT

pH: 2.3-5.0

Identification (1) To 1 mL of Adrenaline Injection add
4 mL of water and 1 drop of iron (III) chloride TS: a deep
green color is produced, and it gradually changes to red.

(2) Place 1 mL each of Adrenaline Injection in test tubes
A and B, and proceed as directed in the Identification (2)
under Adrenaline.

Extractable volume <6.05> It meets the requirement.

Assay Pipet 30 mL of Adrenaline Injection into a separa-
tor, add 25 mL of carbon tetrachloride, shake vigorously for
1 minute, allow the liquids to separate, and discard the car-
bon tetrachloride. Repeat this procedure three times. Rinse
the stopper and mouth of the separator with a small amount
of water. Add 0.2 mL of starch TS, then while swirling the
separator add iodine TS dropwise until a persistent blue
color develops, and immediately add sodium thiosulfate TS
to discharge the blue color. Add 2.1 g of sodium hydrogen
carbonate to the liquid in the separator, preventing it from
coming in contact with the mouth of the separator, and
shake until most of the sodium hydrogen carbonate dis-
solves. Rapidly inject 1.0 mL of acetic anhydride into the
contents of the separator. Immediately stopper the separator
loosely, and allow to stand until the evolution of gas ceases.
Shake vigorously, allow to stand for 5 minutes, extract with
six 25-mL portions of chloroform, and filter each chlo-
roform extract through a pledget of absorbent cotton.
Evaporate the combined chloroform extracts on a water bath
in a current of air to 3 mL, completely transfer this residue
by means of small portions of chloroform to a tared beaker,
and heat again to evaporate to dryness. Dry the residue at
105°C for 30 minutes, cool in a desiccator (silica gel), and
accurately measure the mass M (mg) of the dried residue.
Dissolve in chloroform to make exactly 5 mL, and determine
the optical rotation <2.49> [o]¥ using a 100-mm cell.

Amount (mg) of adrenaline (CoH;3NO3)
=M x {0.5 + (0.5 X |[]®])/93} x 0.592

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

Adrenaline Solution
Epinephrine Solution
TELFY K
Adrenaline Solution contains not less than 0.085

w/v% and not more than 0.115 w/v% of adrenaline
(CoH3NO;: 183.20)

Method of preparation

Adrenaline lg
Sodium Chloride 85¢g
Diluted Hydrochloric Acid (9 in 100) 10 mL

Stabilizer

Preservative

Purified Water or Purified
Water in Containers

a suitable quantity
a suitable quantity

a sufficient quantity
1000 mL

To make
Prepare by mixing the above ingredients.

Description Adrenaline Solution is clear, colorless or

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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slightly reddish liquid.

It changes gradually to pale red and then to brown on
exposure to air and light.

pH: 2.3-5.0

Identification Proceed as directed in the Identification
under Adrenaline Injection.

Assay Proceed as directed in the Assay under Adrenaline
Injection.

Amount (mg) of adrenaline (CoH3NO;)
=M x {0.5 + (0.5 X |[a]®])/93} X 0.592

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

Afloqualone

F
N
\\’) CHs
N
H2N
o]

C6H4FN;O: 283.30
6-Amino-2-fluoromethyl-3-(2-tolyl)-3 H-quinazolin-4-one
[56287-74-2]

T7a77a>

Afloqualone, when dried, contains not less than
98.5% of afloqualone (C;¢H,FN;0).

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

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

It is gradually colored by light.

Melting point: about 197°C (with decomposition).

Identification (1) Conduct this procedure without ex-
posure to light, using light-resistant containers. Determine
the absorption spectrum of a solution of Afloqualone in
ethanol (99.5) (1 in 150,000) as directed under Ultraviolet-
visible Spectrophotometry <2.24>, and compare the spectrum
with the Reference Spectrum: both spectra exhibit similar in-
tensities of absorption at the same wavelengths.

(2) Determine the infrared absorption spectrum of
Afloqualone, 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.

Purity (1) Acidity or alkalinity—Take 1.0 g of Afloqua-
lone in a light-resistant vessel, add 20 mL of freshly boiled
and cooled water, shake well, and filter. To 10 mL of the fil-
trate add 2 drops of bromothymol blue TS: a yellow color
develops. The color changes to blue by adding 0.20 mL of
0.01 mol/L sodium hydroxide TS.

(2) Heavy metals <I.07>—Proceed with 2.0 g of Afloqua-
lone in a platinum crucible 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).

(3) Related substances—Conduct this procedure without
exposure to light, using light-resistant vessels. Dissolve 10
mg of Afloqualone in 25 mL of the mobile phase, and use
this solution as the sample solution. Pipet 3 mL of the sam-
ple solution, add the mobile phase to make exactly 100 mL.
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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 20 uL each of the sample solu-
tion and standard solution as directed under Liquid Chroma-
tography <2.0I> according to the following conditions. De-
termine each peak area by the automatic integration method:
the total area of the peaks other than afloqualone from the
sample solution is not larger than the peak area of afloqua-
lone from the standard solution.

Operating conditions—

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

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

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

Mobile phase: Dissolve 7.2 g of disodium hydrogen
phosphate dodecahydrate in 1000 mL of water, adjust to pH
5.5 with diluted phosphoric acid (1 in 10). To 600 mL of this
solution add 400 mL of acetonitrile.

Flow rate: Adjust so that the retention time of afloqua-
lone is about 5.5 minutes.

Time span of measurement: About 4 times as long as the
retention time of afloqualone, beginning after the solvent
peak.

System suitability—

Test for required detectability: Pipet 5 mL of the standard
solution, add the mobile phase to make exactly 25 mL, and
confirm that the peak area of afloqualone obtained with
20 uL of this solution is equivalent to 15 to 25% of that with
20 uL of the standard solution.

System performance: Dissolve 0.01 g of Afloqualone in a
suitable amount of the mobile phase, add 5 mL of a solution
of propyl parahydroxybenzoate in the mobile phase (1 in
2000) and the mobile phase to make 100 mL. When the
procedure is run with 20 4L of this solution under the above
operating conditions, afloqualone and propyl parahydroxy-
benzoate are eluted in this order with the resolution between
these peaks being not less than 4.

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 afloqualone is not more than 5%.

Loss on drying <2.4/> Not more than 0.5% (1 g, in vacu-
um, 60°C, 2 hours).

Residue on ignition <2.44> Not more than 0.1% (1.0g,
platinum crucible).

Assay Weigh accurately about 0.4 g of Afloqualone, previ-
ously dried, dissolve in 10 mL of hydrochloric acid and 40
mL of water, and add 10 mL of a solution of potassium bro-
mide (3 in 10). After cooling at 15°C or below, titrate <2.50>
with 0.1 mol/L sodium nitrite VS according to the potentio-
metric titration or amperometric titration under the Electro-
metric Titration method.

Each mL of 0.1 mol/L sodium nitrite
= 28.33 mg of C15H14FN3O

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

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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Ajmaline

R DD

C20H26N202: 326.43
(17R,21R)-Ajmalan-17,21-diol
[4360-12-7]

Ajmaline, when dried, contains not less than 96.0%
of ajmaline (C20H26N202).

Description Ajmaline occurs as a white to pale yellow
crystalline powder. It is odorless, and has a bitter taste.

It is freely soluble in acetic anhydride and in chloroform,
sparingly soluble in methanol, in ethanol (95), in acetone
and in diethyl ether, and very slightly soluble in water.

It dissolves in dilute hydrochloric acid.

Melting point: about 195°C (with decomposition).

Identification (1) Dissolve 0.05 g of Ajmaline in 5 mL of
methanol, and use this solution as the sample solution. Add
3 mL of nitric acid to 1 mL of the sample solution: a deep
red color develops.

(2) Spot the sample solution of (1) on filter paper, and
spray Dragendorff’s TS: an orange color develops.

Absorbance <2.24> E\%. (249 nm): 257 - 271 (after drying,
2 mg, ethanol (95), 100 mL).

E%, (292 nm): 85 - 95 (after drying, 2 mg, ethanol (95),
100 mL).

Optical rotation <2.49> [a]¥: +136 - +151° (after drying,
0.5 g, chloroform, 50 mL, 100 mm).

Purity Related substances—Dissolve 0.10 g of Ajmaline in
10 mL of chloroform, and use this solution as the sample so-
lution. Pipet 1 mL of the sample solution, add chloroform to
make exactly 100 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, ace-
tone and diethylamine (5:4:1) 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 solution are not more intense than
the spot from the standard solution.

Loss on drying <2.4/> Not more than 1.0% (0.6 g, in vacu-
um, 80°C, 3 hours).

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

Assay Weigh accurately about 0.3 g of Ajmaline, previ-
ously dried, dissolve in 50 mL of acetic anhydride and 50 mL
of acetone for nonaqueous titration, and titrate <2.50> with
0.05 mol/L perchloric acid VS (potentiometric titration).
Perform a blank determination in the same manner, and
make any necessary correction.

Each mL of 0.05 mol/L perchloric acid VS
= 16.32 mg of C20H26N202
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Containers and storage Containers—Well-closed contain-
ers.
Storage—Light-resistant.

Ajmaline Tablets
TR

Ajmaline Tablets contain not less than 90.0% and
not more than 110.0% of the labeled amount of
ajmaline (C20H26N202: 326.43)

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

Identification (1) Shake a quantity of powdered Ajmaline
Tablets, equivalent to 0.1 g of Ajmaline, with 30 mL of chlo-
roform, and filter. Evaporate the filtrate on a water bath to
dryness. With the residue, proceed as directed in the Identifi-
cation under Ajmaline.

(2) Dissolve 0.01 g of the residue of (1) in 100 mL of
ethanol (95). To 10 mL of this solution add ethanol (95) to
make 50 mL, and determine the absorption spectrum of the
solution as directed under Ultraviolet-visible Spectropho-
tometry <2.24>: it exhibits maxima between 247 nm and
251 nm and between 291 nm and 294 nm, and a minimum
between 269 nm and 273 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 Ajmaline Tablets add 150 mL of 2nd fluid
for dissolution test, shake to disintegrate the tablet, then add
2nd fluid for dissolution test to make exactly 200 mL, and
filter this solution through a membrane filter with a pore size
not exceeding 0.8 um. Discard the first 10 mL of the filtrate,
pipet V' mL of the subsequent filtrate equivalent to about 0.5
mg of ajmaline (CyHxN,0,), add 2nd fluid for dissolution
test to make exactly 10 mL, and use this solution as the sam-
ple solution. Separately, weigh accurately about 25 mg of
ajmaline for assay, previously dried in vacuum at 80°C for
3 hours, dissolve in 2nd fluid for dissolution test to make ex-
actly 500 mL, and use this solution as the standard solution.
Determine the absorbances at 288 nm, At and Ag, of the
sample solution and standard solution as directed under
Ultraviolet-visible Spectrophotometry <2.24>.

Amount (mg) of ajmaline (C,)H,sN,0,)
=Ms XAT/AS X 1/V X 4

Ms: Amount (mg) of ajmaline for assay taken

Dissolution <6.710> When the test is performed at 100 revo-
lutions per minute according to the Paddle method, using
900 mL of 2nd fluid for dissolution test as the dissolution
medium, the dissolution rate in 60 minutes of Ajmaline
Tablets is not less than 75%.

Start the test with 1 tablet of Ajmaline 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, add the dissolution medium to make exactly V' mL
so that each mL contains about 56 ug of ajmaline
(Cy0H36N,05), and use this solution as the sample solution.
Separately, weigh accurately about 28 mg of ajmaline for
assay, previously dried in vacuum at 80°C for 3 hours, dis-
solve in the dissolution medium to make exactly 500 mL, and

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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use this solution as the standard solution. Determine the ab-
sorbances, Ar and Ag, of the sample solution and standard
solution at 288 nm as directed under Ultraviolet-visible Spec-
trophotometry <2.24>.

Dissolution rate (%) with respect to the labeled amount
of ajmaline (C20H26N202)
= Ms X A1/As X V'/V x 1/C x 180

Ms: Amount (mg) of ajmaline for assay taken
C: Labeled amount (mg) of ajmaline (CyHN,O,) in 1
tablet

Assay Weigh accurately and powder not less than 20
Ajmaline Tablets. Weigh accurately a portion of the powder,
equivalent to about 0.3 g of ajmaline (C,0H,sN,0,), add 15
mL of ammonia solution (28), and extract with four 25-mL
portions of chloroform. Combine the chloroform extracts,
wash with 10 mL of water, add 5 g of anhydrous sodium
sulfate, shake well, and filter. Wash the container and the
residue with two 10-mL portions of chloroform, and filter.
Evaporate the combined filtrate on a water bath to dryness,
dissolve the residue in 50 mL of acetic anhydride and 50 mL
of acetone for nonaqueous titration, and titrate <2.50> with
0.05 mol/L perchloric acid VS (potentiometric titration).
Perform a blank determination in the same manner, and
make any necessary correction.

Each mL of 0.05 mol/L perchloric acid VS
= 16.32 mg of C20H26N202

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

Alacepril
757N

C,0H,6N,05S: 406.50
(25)-2-{(25)-1-[(25)-3-(Acetylsulfanyl)-
2-methylpropanoyl]pyrrolidine-2-carbonyl}amino-
3-phenylpropanoic acid

[74258-86-9]

Alacepril, when dried, contains not less than 98.5%
and not more than 101.0% of alacepril (CyyH,6N,05S).

Description Alacepril occurs as white, crystals or crystal-
line powder.

It is freely soluble in methanol, soluble in ethanol (95),
and slightly soluble in water.

It dissolves in sodium hydroxide TS.

Identification (1) To 20 mg of Alacepril add 0.1 g of so-
dium hydroxide, and heat gradually to melt: the gas evolved
changes the color of a moisten red litmus paper to blue.
After cooling, to the melted substance add 2 mL of water,
shake, and add 1 mL of lead (II) acetate TS: a brown to
black precipitate is formed.

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

Optical rotation <2.49> [o]¥: —81- —85° (after drying,
0.25 g, ethanol (95), 25 mL, 100 mm).

153 - 157°C

Purity (1) Chloride <1.03>—Dissolve 0.5 g of Alacepril in
30 mL of methanol, add 6 mL of dilute nitric acid and water
to make 50 mL, and perform the test with this solution as the
test solution. Prepare the control solution as follows: to 0.30
mL of 0.01 mol/L hydrochloric acid VS add 30 mL of meth-
anol, 6 mL of dilute nitric acid and water to make 50 mL
(not more than 0.021%).

(2) Sulfate <1.14>—Dissolve 0.5 g of Alacepril in 30 mL
of methanol, add 1 mL of dilute hydrochloric acid and water
to make 50 mL, and perform the test using this solution as
the test solution. Prepare the control solution as follows: to
0.50 mL of 0.005 mol/L sulfuric acid VS add 30 mL of
methanol, 1 mL of dilute hydrochloric acid and water to
make 50 mL (not more than 0.048%).

(3) Heavy metals <1.07>—Proceed with 1.0 g of Alacepril
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) Related substances—Dissolve 50 mg of Alacepril in 5
mL of ethanol (95), and use this solution as the sample solu-
tion. Pipet 1 mL of the sample solution, add ethanol (95) to
make exactly 200 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 Liqg-
uid Chromatography <2.0I> according to the following con-
ditions, and determine each peak area by the automatic in-
tegration method: the area of the peak other than alacepril
from the sample solution is not larger than 2/5 times the
peak area of alacepril from the standard solution, and the
total area of the peaks other than alacepril from the sample
solution is not larger than the peak area of alacepril from the
standard solution. For the areas of the peaks, having the
relative retention times of about 2.3 and about 2.6 to
alacepril, multiply their correction factors, 1.5 and 1.9,
respectively.

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 254 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
40°C.

Mobile phase: A mixture of diluted acetic acid (100) (1 in
100), acetonitrile, methanol and tetrahydrofuran (6:2:1:1).

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

Time span of measurement: About 3 times as long as the
retention time of alacepril, beginning after the solvent peak.
System suitability—

Test for required detectability: To exactly 4 mL of the
standard solution add ethanol (95) to make exactly 10 mL.
Confirm that the peak area of alacepril obtained with 10 uL.
of this solution is equivalent to 30 to 50% of that obtained
with 10 uL of the standard solution.

System performance: Dissolve 20 mg of Alacepril in 50
mL of a solution of propyl parahydroxybenzoate in ethanol
(95) (1 in 80,000). When the procedure is run with 10 uL of
this solution under the above operating conditions, alacepril

Melting point <2.60>
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and propyl parahydroxybenzoate are eluted in this order
with the resolution between these peaks being not less than 7.

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 alacepril is not more than 2.0%.

Loss on drying <2.4I> Not more than 1.0% (1g, 105°C,
3 hours).

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

Assay Weigh accurately about 0.6 g of Alacepril, previ-
ously dried, dissolve in 75 mL of a mixture of methanol and
water (2:1), and titrate <2.50> with 0.1 mol/L sodium hy-
droxide VS (potentiometric titration). Perform a blank de-
termination in the same manner, and make any necessary
correction.

Each mL of 0.1 mol/L sodium hydroxide VS
= 40.65 mg of C20H25N205S

Containers and storage Containers—Tight containers.

Alacepril Tablets
757 YILER

Alacepril Tablets contain not less than 95.0% and
not more than 105.0% of the labeled amount of
alacepril (C,HsN,O5S: 406.50).

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

Identification Shake well a quantity of powdered Alacepril
Tablets, equivalent to 0.1 g of Alacepril, with 10 mL of
ethanol (95), filter, and use the filtrate as the sample solu-
tion. Separately, dissolve 10 mg of alacepril in 1 mL of
ethanol (95), 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, de-
velop the plate with a mixture of ethanol (99.5) and hexane
(2:1) to a distance of about 10 cm, and air-dry the plate. Ex-
amine under ultraviolet light (main wavelength: 254 nm): the
principal spot from the sample solution and the spot from
the standard solution show the same color tone and Rf
value.

Uniformity of dosage units <6.02> Perform the Mass varia-
tion test, or the Content uniformity test according to the fol-
lowing method: it meets the requirement.

To 1 tablet of Alacepril Tablets add 2 mL of water, soni-
cate to disperse the particle, and add exactly 2 mL of the
internal standard solution for every 10 mg of alacepril
(CyH36N>05S). To this solution add a suitable amount of
methanol, extract for 15 minutes with the aid of ultrasonic
wave while occasional shaking, and shake more 15 minutes.
Add methanol to make V' mL so that each mL of the solu-
tion contains about 0.5 mg of alacepril (CyH,sN,OsS), cen-
trifuge, and use the supernatant liquid as the sample solu-
tion. Separately, weigh accurately about 25 mg of alacepril
for assay, previously dried at 105°C for 3 hours, add exactly
5mL of the internal standard solution and methanol to
make 50 mL, and use this solution as the standard solution.
Perform the test with 10 uL each of the sample solution and
standard solution as directed under Liquid Chromatography
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<2.0I> according to the following conditions, and calculate
the ratios, Q7 and Qs, of the peak area of alacepril to that of
the internal standard.

Amount (mg) of alacepril (CyHysN,O5S)
= MS X QT/QS X V/50

Ms: Amount (mg) of alacepril for assay taken

Internal standard solution—A solution of propyl parahy-
droxybenzoate in methanol (3 in 20,000).
Operating conditions—

Proceed as directed in the operating conditions in the
Assay.
System suitability—

Proceed as directed in the system suitability in the Assay.

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
of a 12.5-mg tablet and a 25-mg tablet in 30 minutes is not
less than 75%, and that of a 50-mg tablet in 30 minutes is
not less than 70%.

Start the test with 1 tablet of Alacepril 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 fil-
trate, add water to make exactly V' mL so that each mL con-
tains about 14 ug of alacepril (C,0H»N,Os5S), and use this so-
lution as the sample solution. Separately, weigh accurately
about 14 mg of alacepril for assay, previously dried at 105°C
for 3 hours, dissolve in 2 mL of methanol, and add water to
make exactly 100 mL. Pipet 5 mL of this solution, add water
to make exactly 50 mL, and use this solution as the standard
solution. Determine the absorbances, Ar; and Ag;, at 230
nm, and A, and Asg;, at 300 nm, of the sample solution and
standard solution as directed under Ultraviolet-visible Spec-
trophotometry <2.24>, using water as the blank.

Dissolution rate (%) with respect to the labeled amount of
alacepril (C,,H,sN,05S)
= Ms X (ATI - ATZ)/(ASI - Asz) X V’/V X l/C X 90

Ms: Amount (mg) of alacepril for assay taken
C: Labeled amount (mg) of alacepril (C,yH»4N,0s5S) in 1
tablet

Assay Weigh accurately, and powder not less than 20
Alacepril Tablets. Weigh accurately a portion of the powder,
equivalent to about 50mg of alacepril (CyHyN,OsS),
moisten with 2 mL of water, add exactly 3 mL of the internal
standard solution and 40 mL of methanol, sonicate for 15
minutes, cool, and add methanol to make 50 mL. Centrifuge
this solution, and use the supernatant liquid as the sample
solution. Separately, weigh accurately about 50 mg of
alacepril for assay, previously dried at 105°C for 3 hours,
add exactly 3 mL of the internal standard solution, dissolve
with methanol to make 50 mL, and use this solution as the
standard solution. Perform the test with 10 uL each of the
sample solution and standard solution as directed under Lig-
uid Chromatography <2.0I> according to the following con-
ditions, and calculate the ratios, Qr and Qs, of the peak area
of alacepril to that of the internal standard.

Amount (mg) of alacepril (C,0HsN,O5S) = Mg X O1/Qs
Msg: Amount (mg) of alacepril for assay taken

Internal standard solution—A solution of propyl parahy-
droxybenzoate in methanol (1 in 2000).

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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Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 254 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
40°C.

Mobile phase: A mixture of diluted acetic acid (100) (1 in
100), acetonitrile, methanol and tetrahydrofuran (13:5:1:1).

Flow rate: Adjust so that the retention time of alacepril 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, alacepril and the internal standard are eluted in this
order with the resolution between these peaks being not less
than 7.

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 ratio of
the peak area of alacepril to that of the internal standard is
not more than 1.0%.

Containers and storage Containers—Tight containers.

L-Alanine

-77=>

C;H;NO,: 89.09
(25)-2-Aminopropanoic acid
[56-41-7]

L-Alanine, when dried, contains not less than 98.5%
and not more than 101.0% of r-alanine (C;H;NO,).

Description 1-Alanine occurs as white, crystals or crystal-
line powder. It has a slightly sweet taste.

It is freely soluble in water and in formic acid, and practi-
cally insoluble in ethanol (99.5).

It dissolves in 6 mol/L hydrochloric acid TS.

Identification Determine the infrared absorption spectrum
of L-Alanine 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.

Optical rotation <2.49> [o]¥: +13.5- +15.5° (after dry-
ing, 2.5 g, 6 mol/L hydrochloric acid TS, 25 mL, 100 mm).

pH <2.54> Dissolve 1.0 g of L-Alanine in 20 mL of water:
the pH of the solution is between 5.7 and 6.7.

Purity (1) Clarity and color of solution—Dissolve 1.0 g
of L-Alanine in 10 mL of water: the solution is clear and
colorless.

(2) Chloride <1.03>—Perform the test with 0.5g of
L-Alanine. Prepare the control solution with 0.30 mL of
0.01 mol/L hydrochloric acid VS (not more than 0.021%).

(3) Sulfate <I.14>—Perform the test with 0.6g of
L-Alanine. Prepare the control solution with 0.35 mL of
0.005 mol/L sulfuric acid VS (not more than 0.028%).

(4) Ammonium </.02>—Perform the test with 0.25 g of
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L-Alanine. Prepare the control solution with 5.0 mL of
Standard Ammonium Solution (not more than 0.02%).

(5) Heavy metals <1.07>—Proceed with 1.0g of
L-Alanine according to Method 1, and perform the test.
Prepare the control solution with 1.0 mL of Standard Lead
Solution (not more than 10 ppm).

(6) Iron <1.10>—Prepare the test solution with 1.0 g of
L-Alanine according to Method 1, and perform the test
according to Method A. Prepare the control solution with
1.0 mL of Standard Iron Solution (not more than 10 ppm).

(7) Related substances—Weigh accurately about 0.5 g of
L-Alanine, dissolve in 0.5 mL of hydrochloric acid and water
to make exactly 100 mL. Pipet 10 mL of this solution, add
0.02 mol/L hydrochloric acid TS to make exactly 50 mL,
and use this solution as the sample solution. Separately,
accurately measure 2.5 mmol amounts of L-aspartic acid,
L-threonine, L-serine, L-glutamic acid, glycine, L-alanine,
L-cystine, L-valine, L-methionine, L-isoleucine, L-leucine,
L-tyrosine, L-phenylalanine, L-lysine hydrochloride, ammo-
nium chloride, L-histidine and L-arginine, dissolve in 0.1
mol/L hydrochloric acid TS to make exactly 1000 mL, and
use this solution as the standard stock solution. Pipet 5 mL
of the standard stock solution, add 0.02 mol/L hydrochloric
acid TS to make exactly 100 mL. Pipet 4 mL of this solution,
add 0.02 mol/L hydrochloric acid TS to make exactly 50
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 Liquid Chromatography
<2.0I> according to the following conditions. Based on the
peak heights obtained from the sample solution and stand-
ard solution, determine the mass of the amino acids other
than alanine contained in 1 mL of the sample solution, and
calculate the mass percent: the amount of each amino acid
other than alanine is not more than 0.1%.

Operating conditions—

Detector: A visible spectrophotometer (wavelength: 570
nm).

Column: A stainless steel column 4.6 mm in inside diame-
ter and 8 cm in length, packed with strongly acidic ion-
exchange resin for liquid chromatography (Na type) com-
posed with a sulfonated polystyrene copolymer (3 um in
particle diameter).

Column temperature: A constant temperature of about
57°C.

Chemical reaction bath temperature: A constant tempera-
ture of about 130°C.

Reaction time: About 1 minute.

Mobile phase: Prepare mobile phases A, B, C, D and E
according to the following table, and add 0.1 mL of capric
acid to each mobile phase.

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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Mobile Mobile Mobile Mobile Mobile

phase A phase B phase C phase D phase E
I?lict);ig}?;(iifate 19.80g 22.00g 12.80g 6.10g  —
Eﬁ‘fy‘(’;ﬂ;‘gﬂ dtrate 6195 774 1331g 26.67g  —
Sodium chlo-
ride 5.66¢g 7.07¢g 3.74g 54.35¢g —
Sodium hydroxide — — — — 8.00 g
Ethanol (99.5) 130mL  20mL 4mL — 100 mL
Thiodiglycol 5SmL SmL 5SmL — —
Benzyl alcohol — — — SmL —

Lauromacrogol
solution (1ind) ~ 4mL ~ 4mL  4mL  4mL  4mL
Appropriate Appropriate Appropriate Appropriate Appropriate

Water amount amount amount amount amount

Total volume 1000 mL 1000 mL 1000 mL 1000 mL 1000 mL

Changing mobile phases: When the procedure is run with
20 uL. of the standard solution under the above operating
conditions, switchover in sequence to mobile phases A, B, C,
D and E so that aspartic acid, threonine, serine, glutamic
acid, glycine, alanine, cystine, valine, methionine, isoleu-
cine, leucine, tyrosine, phenylalanine, lysine, ammonia,
histidine, and arginine are eluted in this order with the reso-
lution between the peaks of isoleucine and leucine being not
less than 1.2.

Reaction reagents: Dissolve 204 g of lithium acetate dihy-
drate in water, add 123 mL of acetic acid (100) and 401 mL
of 1-methoxy-2-propanol, and water to make 1000 mL,
introduce nitrogen for 10 minutes, and use this solution as
solution (I). Separately, add 39 g of ninhydrin to 979 mL of
1-methoxy-2-propanol, introduce nitrogen for 5 minutes,
add 81 mg of sodium borohydride, introduce nitrogen for 30
minutes, and use this solution as solution (II). To 1 volume
of solution (I) add 1 volume of solution (II). Prepare before
use.

Flow rate of mobile phase: 0.20 mL per minute.

Flow rate of reaction reagent: 0.24 mL per minute.
System suitability—

System performance: When the procedure is run with
20 uL. of the standard solution under the above operating
conditions, the resolution between the peaks of glycine and
alanine is not less than 1.2.

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 deviations of the peak
height and retention time of each amino acid obtained from
the standard solution are not more than 5.0% and not more
than 1.0%, respectively.

Loss on drying <2.41> Not more than 0.3% (1g, 105°C,
3 hours).

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

Assay Weigh accurately about 90 mg of L-Alanine, previ-
ously dried, dissolve in 3 mL of formic acid, add 50 mL of
acetic acid (100), and titrate <2.50> with 0.1 mol/L perchloric
acid VS (potentiometric titration). Perform a blank determi-
nation in the same manner, and make any necessary correc-
tion.

Each mL of 0.1 mol/L perchloric acid VS
= 8.909 mg of C3H7N02

Containers and storage Containers—Tight containers.
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Albumin Tannate
L= BETILT I

Albumin Tannate is a compound of tannic acid and
a protein.

The label states the origin of the protein of Albumin
Tannate.

Description Albumin Tannate occurs as a light brown
powder. It is odorless, or has a faint, characteristic odor.

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

It dissolves in sodium hydroxide TS with turbidity.

Identification (1) To 0.1 g of Albumin Tannate add 10
mL of ethanol (95), and heat in a water bath for 3 minutes
with shaking. After cooling, filter, and to 5 mL of the fil-
trate add 1 drop of iron (III) chloride TS: a blue-purple to
bluish black color is produced. On standing, a bluish black
precipitate is produced.

(2) To 0.1 g of Albumin Tannate add 5 mL of nitric
acid: an orange-yellow color develops.

Purity (1) Acidity—Shake 1.0 g of Albumin Tannate with
50 mL of water for 5 minutes, and filter. To 25 mL of the fil-
trate add 1.0 mL of 0.1 mol/L sodium hydroxide VS and
2 drops of phenolphthalein TS: a red color develops.

(2) Fats—To 2.0 g of Albumin Tannate add 20 mL of
petroleum benzine, shake vigorously for 15 minutes, and
filter. Evaporate 10 mL of the filtrate on a water bath: the
mass of the residue is not more than 50 mg.

Loss on drying <2.41> Not more than 6.0% (1g, 105°C,
3 hours).

Residue on ignition <2.44> Not more than 1.0% (0.5 g).

Digestion test To 1.00 g of Albumin Tannate add 0.25 g of
saccharated pepsin and 100 mL of water, shake well, and
allow to stand for 20 minutes at 40 £ 1°C in a water bath.
Add 1.0 mL of dilute hydrochloric acid, shake, and allow to
stand for 3 hours at 40 = 1°C. Cool rapidly to ordinary tem-
perature, and filter. Wash the residue with three 10-mL por-
tions of water, dry in a desiccator (silica gel) for 18 hours,
and dry at 105°C for 5 hours: the mass of the residue is 0.50
to 0.58 g.

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

Aldioxa
TILSTEY

H
N
o} QAI(CH
»/ (OH)>
4N

H
Ox-NH

HoN and enantiomer

C4H7A1N405: 218.10
Dihydroxo[(4RS)-5-0x0-4-ureido-4,5-dihydro-1H-imidazol-
2-ylJoxoaluminium

[5579-81-7]

Aldioxa is a condensation product of allantoin and
aluminum hydroxide.
When dried, it contains not less than 65.3% and not

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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more than 74.3% of allantoin (C,H¢N,O;: 158.12),
and not less than 11.1% and not more than 13.0% of
aluminum (Al: 26.98).

Description Aldioxa occurs as a white powder.
It is practically insoluble in water and in ethanol (99.5).
It dissolves in dilute hydrochloric acid.
A solution of Aldioxa in sodium fluoride-hydrochloric
acid TS (1 in 100) shows no optical rotation.
Melting point: about 230°C (with decomposition).

Identification (1) Determine the infrared absorption spec-
trum of Aldioxa, previously dried, as directed in the potas-
sium bromide disk method under Infrared Spectrophotome-
try <2.25>, and compare the spectrum with the Reference
Spectrum: both spectra exhibit similar intensities of absorp-
tion at the same wave numbers.

(2) To0.2 g of Aldioxa add 10 mL of dilute hydrochloric
acid, dissolve by warming, and cool: the solution responds
to Qualitative Tests <7.09> for aluminum salt.

Purity (1) Chloride <1.03>—To 0.10g of Aldioxa add
6 mL of dilute nitric acid, boil to dissolve with shaking for
5 minutes, cool, and add water to make 50 mL. Perform the
test using this solution as the test solution. Prepare the con-
trol solution with 0.40 mL of 0.01 mol/L hydrochloric acid
VS (not more than 0.142%).

(2) Heavy metals <1.07>—To 1.0 g of Aldioxa add 3 mL
of hydrochloric acid and 3 mL of water, heat gently to boil
with shaking, and evaporate on a water bath to dryness. To
the residue add 30 mL of water, shake under warming, cool,
filter, and to the filtrate add 2 mL of dilute acetic acid and
water to make 50 mL. Perform the test using this solution as
the test solution. Prepare the control solution as follows:
evaporate 3 mL of hydrochloric acid on a water bath to dry-
ness, and add 2.0 mL of Standard Lead Solution, 2 mL of
dilute acetic acid and water to make 50 mL (not more than
20 ppm).

Loss on drying <2.41> Not more than 4.0% (1 g, 105°C,
2 hours).

Assay (1) Allantoin—Weigh accurately about 0.1 g of
Aldioxa, previously dried, dissolve in 50 mL of dilute sulfu-
ric acid by heating, cool, and add water to make exactly 100
mL. Pipet 10 mL of this solution, and perform the test as
directed under Nitrogen Determination <1.08>.

Each mL of 0.005 mol/L sulfuric acid VS
= 0.3953 mg of C4H6N403

(2) Aluminum—Weigh accurately about 0.2g of
Aldioxa, previously dried, dissolve carefully in 50 mL of
dilute hydrochloric acid by heating, cool, and add dilute
hydrochloric acid to make exactly 100 mL. Pipet 4 mL of
this solution, add water to make exactly 25 mL, and use this
solution as the sample solution. Separately, pipet a suitable
quantity of Standard Aluminum Stock Solution, dilute with
water so that each mL of the solution contains not less than
16.0 ug and not more than 64.0 ug of aluminum (Al: 26.98),
and use this solution as the standard solution. Perform the
test with the sample solution and standard solution as di-
rected under Atomic Absorption Spectrophotometry <2.23>
according to the following conditions, and calculate the alu-
minum content of the sample solution from the calibration
curve obtained from the absorbance of the standard solu-
tion.

Gas: Combustible gas—Acetylene.

Supporting gas—Nitrous oxide.

Lamp: An aluminum hollow cathode lamp.
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Wavelength: 309.2 nm.

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

Aldioxa Granules
TS A B

Aldioxa Granules contain not less than 95.0% and
not more than 105.0% of the labeled amount of
aldioxa (C4H,AIN,Os: 218.10).

Method of preparation Prepare as directed under Gran-
ules, with Aldioxa.

Identification (1) Determine the absorption spectrum of
the sample solution obtained in the Assay as directed under
Ultraviolet-visible Spectrophotometry <2.24>: it exhibits a
maximum between 221 nm and 225 nm.

(2) To a quantity of powdered Aldioxa Granules,
equivalent to 0.2 g of Aldioxa, add 10 mL of dilute hydro-
chloric acid, boil for 5 minutes, and filter: the cooled filtrate
responds to Qualitative Tests </.09> for aluminum salt.

Uniformity of dosage units <6.02> Perform the test accord-
ing to the following method: Aldioxa Granules in single-dose
packages meet the requirement of the Content uniformity
test.

To the total content of 1 package of Aldioxa Granules add
80 mL of sodium fluoride-hydrochloric acid TS, shake for
20 minutes, add sodium fluoride-hydrochloric acid TS to
make exactly 100 mL, and filter. Pipet ¥ mL of the filtrate,
add diluted ammonia-ammonium chloride buffer solution
(pH 10.0) (1 in 10) to make exactly V' mL so that each mL
contains about 20 ug of aldioxa (C4;H;AIN4Os), and use this
solution as the sample solution. Then, proceed as directed in
the Assay.

Amount (mg) of aldioxa (C4H;AIN,O5)
= Mg X A1/As X V'/V X 1/25

Ms: Amount (mg) of aldioxa 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 15 minutes of Aldioxa Granules is not less than 85%.

Start the test with an accurately weighed amount of
Aldioxa Granules, equivalent to about 0.1 g of aldioxa
(C4H,AIN,Os), 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 10 mL of the subsequent filtrate, add diluted ammo-
nia-ammonium chloride buffer solution (pH 10.0) (1 in 10)
to make exactly 50 mL, and use this solution as the sample
solution. Separately, weigh accurately about 28 mg of al-
dioxa for assay, previously dried at 105°C for 2 hours, and
dissolve in sodium fluoride-hydrochloric acid TS to make ex-
actly 25 mL. Pipet 1 mL of this solution, add diluted ammo-
nia-ammonium chloride buffer solution (pH 10.0) (1 in 10)
to make exactly 50 mL, and use this solution as the standard
solution. Determine the absorbances, At and As, at 223 nm
of the sample solution and standard solution as directed
under Ultraviolet-visible Spectrophotometry <2.24>.

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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Dissolution rate (%) with respect to the labeled amount
of aldioxa (C4H,;AIN,Os)
= Ms/Mry X Ar/As X 1/C X 360

Ms: Amount (mg) of aldioxa for assay taken
My: Amount (g) of Aldioxa Granules taken
C: Labeled amount (mg) of aldioxa (C,H,AIN,Os)in1g

Assay Weigh accurately an amount of powdered Aldioxa
Granules, equivalent to about 0.1g of aldioxa
(C4H,AIN,Os5), add 80 mL of sodium fluoride-hydrochloric
acid TS, shake for 20 minutes, add sodium fluoride-
hydrochloric acid TS to make exactly 100 mL, and filter.
Pipet 2 mL of the filtrate, add diluted ammonia-ammonium
chloride buffer solution (pH 10.0) (1 in 10) to make exactly
100 mL, and use this solution as the sample solution. Sepa-
rately, weigh accurately about 50 mg of aldioxa for assay,
previously dried at 105°C for 2 hours, and dissolve in so-
dium fluoride-hydrochloric acid TS to make exactly 100 mL.
Pipet 4 mL of this solution, add diluted ammonia-
ammonium chloride buffer solution (pH 10.0) (1 in 10) to
make exactly 100 mL, and use this solution as the standard
solution. Determine the absorbances, At and Ag, at 223 nm
of the sample solution and standard solution as directed
under Ultraviolet-visible Spectrophotometry <2.24>.

Amount (mg) of aldioxa (C,H,;AIN,Os)
= MS X AT/AS X 2

Ms: Amount (mg) of aldioxa for assay taken

Containers and storage Containers—Tight containers.

Aldioxa Tablets
TFIL ST R

Aldioxa Tablets contain not less than 95.0% and
not more than 105.0% of the labeled amount of
aldioxa (C,H;AIN,Os: 218.10).

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

Identification Determine the absorption spectrum of the
sample solution obtained in the Assay as directed under
Ultraviolet-visible Spectrophotometry <2.24>: it exhibits a
maximum between 221 nm and 225 nm.

Uniformity of dosage units <6.02> Perform the Mass varia-
tion test, or the Content uniformity test according to the fol-
lowing method: it meets the requirement.

To 1 tablet of Aldioxa Tablets add 80 mL of sodium
fluoride-hydrochloric acid TS, shake for 20 minutes, add so-
dium fluoride-hydrochloric acid TS to make exactly 100 mL,
and filter. Pipet V"' mL of the filtrate, add diluted ammonia-
ammonium chloride buffer solution (pH 10.0) (1 in 10) to
make exactly V' mL so that each mL contains about 20 ug of
aldioxa (C;H;AIN,Os), and use this solution as the sample
solution. Then, proceed as directed in the Assay.

Amount (mg) of aldioxa (C,H,;AIN,Os)
= Mg X Ap/Ag X V'/V X 1/25

Ms: Amount (mg) of aldioxa 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 rates
in 15 minutes of 50-mg tablet and in 30 minutes of 100-mg
tablet are not less than 80% and not less than 70%, respec-
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tively.

Start the test with 1 tablet of Aldioxa 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 fil-
trate, add diluted ammonia-ammonium chloride buffer solu-
tion (pH 10.0) (1 in 10) to make exactly ¥’ mL so that each
mL contains about 22 ug of aldioxa (C4H,AIN,Os), and use
this solution as the sample solution. Separately, weigh accu-
rately about 28 mg of aldioxa for assay, previously dried at
105°C for 2 hours, and dissolve in sodium fluoride-
hydrochloric acid TS to make exactly 25 mL. Pipet 1 mL of
this solution, add diluted ammonia-ammonium chloride
buffer solution (pH 10.0) (1 in 10) to make exactly 50 mL,
and use this solution as the standard solution. Determine the
absorbances, At and Ag, at 223 nm of the sample solution
and standard solution as directed under Ultraviolet-visible
Spectrophotometry <2.24>.

Dissolution rate (%) with respect to the labeled amount
of aldioxa (C4H7A1N405)
= Mg X A1r/As X V'/V X 1/C X 72

Ms: Amount (mg) of aldioxa for assay taken
C: Labeled amount (mg) of aldioxa (C,H,;AIN,Os) in 1
tablet

Assay Weigh accurately, and powder not less than 20
Aldioxa Tablets. Weigh accurately a portion of the powder,
equivalent to about 0.1 g of aldioxa (C,H,;AIN,Os), add 80
mL of sodium fluoride-hydrochloric acid TS, shake for 20
minutes, add sodium fluoride-hydrochloric acid TS to make
exactly 100 mL, and filter. Pipet 2 mL of the filtrate, add
diluted ammonia-ammonium chloride buffer solution (pH
10.0) (1 in 10) to make exactly 100 mL, and use this solution
as the sample solution. Separately, weigh accurately about
50 mg of aldioxa for assay, previously dried at 105°C for 2
hours, and dissolve in sodium fluoride-hydrochloric acid TS
to make exactly 100 mL. Pipet 4 mL of this solution, add
diluted ammonia-ammonium chloride buffer solution (pH
10.0) (1 in 10) to make exactly 100 mL, and use this solution
as the standard solution. Determine the absorbances, At and
Asg, at 223 nm of the sample solution and standard solution
as directed under Ultraviolet-visible Spectrophotometry
<2.24>.

Amount (mg) of aldioxa (C,H;AIN,Os)
= MS X AT/AS X 2

Mys: Amount (mg) of aldioxa for assay taken

Containers and storage Containers—Tight containers.

Alendronate Sodium Hydrate
TL>ROCEEF MY LKFDY

PO;HNa
HeN 3H,0
.

HO PO3H, 2

C4H12NN307P2.3H20: 325.12

Monosodium trihydrogen 4-amino-1-hydroxybutane-
1,1-diyldiphosphonate trihydrate

[121268-17-5]

Alendronate Sodium Hydrate contains not less than
99.0% and not more than 101.0% of alendronate so-
dium (C4H;,NNaO-P,: 271.08), calculated on the dried

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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basis.

Description Alendronate Sodium Hydrate occurs as a
white crystalline powder.

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

It dissolves in 0.1 mol/L trisodium citrate TS.

Melting point: about 252°C (with decomposition, after
drying).

Identification (1) To 5 mL of a solution of Alendronate
Sodium Hydrate (1 in 50) add 1 mL of ninhydrin TS, and
heat: a blue-purple color develops.

(2) Determine the infrared absorption spectrum of Alen-
dronate Sodium Hydrate as directed in the potassium bro-
mide disk method under Infrared Spectrophotometry <2.25>,
and compare the spectrum with the Reference Spectrum or
the spectrum of Alendronate Sodium RS: both spectra ex-
hibit similar intensities of absorption at the same wave num-
bers.

(3) To 0.1 g of Alendronate Sodium Hydrate add 10 mL
of a mixture of nitric acid and perchloric acid (1:1). Heat to
concentrate to about 1 mL, add about 10 mL of water while
hot, and neutralize with a solution of sodium hydroxide (2 in
5): the solution responds to Qualitative Tests <1.09> for
phosphate.

(4) A solution of Alendronate Sodium Hydrate (1 in 100)
responds to Qualitative Tests <7.09> for sodium salt.

pH <2.54> The pH of a solution of 1.0 g of Alendronate
Sodium Hydrate in 100 mL of freshly boiled and cooled
water is between 4.0 and 5.0.

Purity (1) Heavy metals <1.07>—Put 1.0g of Alen-
dronate Sodium Hydrate in a Kjeldahl flask, add 9 mL of a
mixture of nitric acid and sulfuric acid (5:4), and heat until
the solution becomes brown. After cooling, add 9 mL of a
mixture of nitric acid and sulfuric acid (5:4), and heat again
until the color changes from colorless to brown. After cool-
ing, add 2 mL of nitric acid, strongly heat until brown fumes
are no longer evolved, and heat until large amounts of white
fumes are evolved. After cooling, add carefully 5 mL of
water and 1 mL of hydrogen peroxide (30), heat until white
fumes are no longer evolved, and continue heating for more
5 minutes. After cooling, if any yellow color remains, add 2
mL of nitric acid, and repeat the same procedure. After
cooling, transfer the solution in the Kjeldahl flask to a
beaker, wash out the inside of the flask with 5 mL of water,
and add the washing to the beaker. Adjust to pH 3 - 5 with
ammonia solution (28), transfer to a Nessler tube, add water
to make 50 mL, and perform the test with this solution as the
test solution. Prepare the control solution in the same proce-
dure using the same amount of the reagents used for the
preparation of the sample solution, add 1.0 mL of Standard
Lead Solution and add water to make 50 mL (not more than
10 ppm).

(2) Related substances—Dissolve 15 mg of Alendronate
Sodium Hydrate in 25 mL of 0.1 mol/L trisodium citrate
TS, and use this solution as the sample stock solution. Pipet
5 mL of the sample stock solution, and add 0.1 mol/L triso-
dium citrate TS to make exactly 50 mL. Pipet 1 mL of this
solution, add 0.1 mol/L trisodium citrate TS to make exactly
100 mL, and use this solution as the standard stock solution.
To exactly 5mL each of the sample stock solution and
standard stock solution, add exactly 5 mL each of a solution
of sodium tetraborate decahydrate (19 in 1000), acetonitrile
and a solution of 9-fluorenylmethyl chloroformate in aceto-
nitrile (1 in 250), shake for 45 seconds, and allow to stand
for 30 minutes at room temperature. Then, add 20 mL of
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dichloromethane to them, shake for 60 seconds, centrifuge,
and use the supernatant liquids so obtained 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 Liquid Chromatography
<2.01> according to the following conditions. Determine each
peak area of these solutions by the automatic integration
method: each peak area other than alendronic acid obtained
from the sample solution is not larger than the peak area of
alendronic acid from the standard solution.

Operating conditions—

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

Column: A stainless steel column 4.1 mm in inside diame-
ter and 25 cm in length, packed with styrene-divinylbenzene
copolymer for liquid chromatography (10 um in particle di-
ameter).

Column temperature: A constant temperature of about
45°C.

Mobile phase A: Dissolve 2.94 g of trisodium citrate dihy-
drate and 1.42 g of anhydrous disodium hydrogen phosphate
in 900 mL of water, adjust to pH 8.0 with phosphoric acid,
and add water to make 1000 mL. To 850 mL of this solution
add 150 mL of acetonitrile for liquid chromatography.

Mobile phase B: Dissolve 2.94 g of trisodium citrate dihy-
drate and 1.42 g of anhydrous disod