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Amount (mg) of C19Hy5NO.C4HgO4
= amount (mg) of levallorphan tartrate for assay

Or 1

05 ¥ 50
Internal standard solution—Dissolve 0.04 g of isobutyl para-
hydroxybenzoate in 10 mL of ethanol (95), add water to
make 100 mL, and to 10 mL of this solution add water to
make 100 mL.
Operating conditions—

Detector: An ultraviolet
(wavelength: 280 nm).

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

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

Mobile phase: Dissolve 1.0 g of sodium lauryl sulfate in
500 mL of diluted phosphoric acid (1 in 1000), and adjust
the pH to 3.0 with sodium hydroxide TS. To 300 mL of this
solution add 200 mL of acetonitrile.

Flow rate: Adjust the flow rate so that the retention time
of levallorphan is about 12 minutes.

System suitability—

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

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

absorption photometer

Containers and storage Containers—Hermetic containers.

Levodopa
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CgH11NOy: 197.19
3-Hydroxy-L-tyrosine [59-92-7]

Levodopa, when dried, contains not less than
985% of C9H11N04.

Description Levodopa occurs as white or slightly grayish
white crystals or crystalline powder. It is odorless.

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

It dissolves in dilute hydrochloric acid.

The pH of a saturated solution of Levodopa is between
5.0 and 6.5.

Melting point: about 275°C (with decomposition).
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Identification (1) To 5 mL of a solution of Levodopa (1
in 1000) add 1 mL of ninhydrin TS, and heat for 3 minutes
in a water bath: a purple color develops.

(2) To 2mL of a solution of Levodopa (1 in 5000) add
10 mL of 4-aminoantipyrine TS, and shake: a red color de-
velops.

(3) Dissolve 3mg of Levodopa in 0.001 mol/L
hydrochloric acid TS to make 100 mL. Determine the ab-
sorption spectrum of the solution as directed under the
Ultraviolet-visible Spectrophotometry, and compare the
spectrum with the Reference Spectrum: both spectra exhibit
similar intensities of absorption at the same wavelengths.

Absorbance E1% (280 nm): 136 - 146 (after drying, 0.03
g, 0.001 mol/L hydrochloric acid TS, 1000 mL).

Optical rotation [o]2: —11.5- —13.0° (after drying, 2.5
g, 1 mol/L hydrochloric acid TS, 50 mL, 100 nm).

Purity (1) Clarity and color of solution—Dissolve 1.0 g
of Levodopa in 20 mL of 1 mol/L hydrochloric acid TS: the
solution is clear and colorless.

(2) Chloride—Dissolve 0.5 g of Levodopa in 6 mL of di-
lute nitric acid, and add water to make 50 mL. Perform the
test using this solution as the test solution. Prepare the con-
trol solution with 0.3 mL of 0.01 mol/L hydrochloric acid
VS (not more than 0.021%).

(3) Sulfate—Dissolve 0.40 g of Levodopa in 1 mL of di-
lute hydrochloric acid and 30 mL of water, and add water to
make 50 mL. Perform the test using this solution as the test
solution. Prepare the control solution with 0.25 mL of
0.005 mol/L sulfuric acid VS (not more than 0.030%).

(4) Heavy metals—Proceed with 1.0 g of Levodopa ac-
cording to Method 2, and perform the test. Prepare the con-
trol solution with 2.0 mL of Standard Lead Solution (not
more than 20 ppm).

(5) Arsenic—Dissolve 1.0 g of Levodopa in 5 mL of di-
lute hydrochloric acid, and perform the test with this solu-
tion as the test solution using Apparatus B (not more than 2 .
ppm).

(6) Other amino acids—Dissolve 0.10 g of Levodopa in
10 mL of sodium disulfite TS, and use this solution as the
sample solution. Pipet 1 mL of the sample solution, add so-
dium disulfite TS to make exactly 25 mL. Pipet 1 mL of this
solution, add sodium disulfite TS to make exactly 20 mL,
and use this solution as the standard solution. Perform the
test with these solutions as directed under the Thin-layer
Chromatography. Spot 5 uL. each of the sample solution
and the standard solution on a plate of cellulose for thin-lay-
er chromatography. Develop the plate with a mixture of 1-
butanol, water, and acetic acid (100) and methanol
(10:5:5:1) to a distance of about 10 cm, and air-dry the
plate. Spray evenly a solution of ninhydrin in acetone (1 in
50) on the plate and heat at 90°C for 10 minutes: the spots
other than the principal spot from the sample solution are
not more intense than the spot from the standard solution.

Loss on drying Not more than 0.30% (lg, 105°C, 3
hours).

Residue on ignition Not more than 0.10% (1 g).

Assay Weigh accurately about 0.3 g of Levodopa, previ-
ously dried, dissolve in 3 mL of formic acid, add 80 mL of
acetic acid (100), and titrate with 0.1 mol/L perchloric acid
VS until the color of the solution changes from purple
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through blue-green to green (indicator: 3 drops of crystal
violet TS). Perform a blank determination, and make any
necessary correction.

Each mL of 0.1 mol/L perchloric acid
= 19.719 mg of C9H11NO4

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

Levomepromazine Maleate
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ClgH24Nzos.C4H4O4: 444.54
N-[(2R)-3-(2-Methoxyphenothiazin-10-yl)-2-methylpropyl}-
N,N-dimethylamine monomaleate [7]04-38-3]

Levomepromazine Maleate, when dried, contains
not less than 980% of C19H24NZOS.C4H404.

Description Levomepromazine Maleate occurs as white
crystals or crystalline powder. It is odorless, and has a slight-
ly bitter taste.

It is freely soluble in acetic acid (100), soluble in chlo-
roform, sparingly soluble in methanol, slightly soluble in
ethanol (95) and in acetone, very slightly soluble in water,
and practically insoluble in diethyl ether.

Melting point: 184 - 190°C (with decomposition).

Identification (1) Dissolve 5mg of Levomepromazine
Maleate in 5 mL of sulfuric acid: a red-purple color de-
velops, which slowly becomes deep red-purple. To this solu-
tion add 1 drop of potassium dichromate TS: a brownish yel-
low-red color is produced.

(2) To 0.2 g of Levomepromazine Maleate add 5 mL of
sodium hydroxide TS and 20 mL of diethyl ether, and shake
well. Separate the diethyl ether layer, wash twice with 10-
mL portions of water, add 0.5 g of anhydrous sodium sul-
fate, filter, evaporate the diethyl ether on a water bath, and
dry the residue at 105°C for 2 hours: the residue melts be-
tween 124°C and 128°C.

(3) To 0.5 g of Levomepromazine Maleate add 5 mL of
water and 2 mL of ammonia solution (28), extract with
three 5-mL portions of chloroform, separate and evaporate
the water layer to dryness. To the residue add 2 to 3 drops of
dilute sulfuric acid and 5 mL of water, and extract with four
25-mL portions of diethyl ether. Combine all the diethyl
ether extracts, evaporate the diethyl ether in a water bath at
a temperature of about 35°C with the aid of a current of air:
the residue melts between 128°C and 136°C.

Optical rotation [a]2: —13.5- —16.5° (after drying, 0.5
g, chloroform, 20 mL, 200 mm).

Purity (1) Clarity and color of solution—To 0.5g of
Levomepromazine Maleate add 10 mL of methanol, and dis-
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solve by warming: the solution is clear and colorless to pale
yellow.

(2) Chloride—Dissolve 0.5 g of Levomepromazine Male-
ate in 40 mL of methanol, and add 6 mL of dilute nitric acid
and water to make 50 mL. Perform the test using this solu-
tion as the test solution. Prepare the control solution with
0.40 mL of 0.01 mol/L hydrochloric acid VS, 40 mL of
methanol, 6 mL of dilute nitric acid and water to make 50
mL (not more than 0.028%).

(3) Heavy metals—Proceed with 2.0 g of Levomeproma-
zine Maleate according to Method 2, and perform the test.
Prepare the control solution with 2.0 mL of Standard Lead
Solution (not more than 10 ppm).

Loss on drying: Not more than 0.5% (2 g, 105°C, 3 hours).
Residue on ignition Not more than 0.10% (1 g).

Assay Weigh accurately about 1 g of Levomepromazine
Maleate, previously dried, and dissolve in a mixture of 40
mL of acetic acid (100) and 20 mL of acetone for nonaque-
ous titration. Titrate with 0.1 mol/L perchloric acid VS un-
til the color of the solution changes from red-purple
through blue-purple to blue (indicator: 5drops of
bromocresol green-methylrosaniline chloride TS). Perform
a blank determination, and make any necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 44.46 mg of C;9H24N,0S.C;H,O4

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

Levothyroxine Sodium
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C15H1()I4NN2104.XH20
Monosodium O-(4-hydroxy-3,5-diiodophenyl)-3,5-diiodo-
L-tyrosinate hydrate [25416-65-3]

Levothyroxine Sodium contains not less than
97.0% of Cy5H;0I;NNaO, (mol. wt.: 798.85), calculat-
ed on the dried basis.

Description Levothyroxine Sodium occurs as a pale yellow-
ish white to light yellow-brown powder. It is odorless.

It is slightly soluble in ethanol (95), and practically insolu-
ble in water and in diethyl ether.

It dissolves in sodium hydroxide TS.

It is gradually colored by light.

Identification (1) Heat 0.1 g of Levothyroxine Sodium
over a flame: a purple gas evolves.

(2) To 0.5 mg of Levothyroxine Sodium add § mL of a
mixture of water, ethanol (95), hydrochloric acid and sodi-
um hydroxide TS (6:5:2:2), warm in a water bath for 2
minutes, cool, and add 0.1 mL of sodium nitrite TS. Allow



