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

Containers and storage Containers—Hermetic containers.

Lincomycin Hydrochloride
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Methyl 6,8-dideoxy-6-[(2S,4R)-1-methyl-4-
propylpyrrolidine-2-carboxamido]-1-thio-D-erythro-
a-D-galacto-octopyranoside monohydrochloride
monohydrate [7179-49-9]

Lincomycin Hydrochloride conforms to the require-
ments of Lincomycin Hydrochloride in the Require-
ments for Antibiotic Products of Japan.

Description Lincomycin Hydrochloride occurs as white
crystals or crystalline powder. It has a bitter taste.

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

Liothyronine Sodium
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C15H1113NNaO4: 672.96
Monosodium O-(4-hydroxy-3-iodophenyl)-3,5-diiodo-
L-tyrosinate [55-06-1]

Liothyronine Sodium contains not less than 95.0%
of Cy5Hy;13NNaQy, calculated on the dried basis.

Description Liothyronine Sodium occurs as a white to
light 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 and in ammonia TS.

Identification (1) To 5 mL of a solution of Liothyronine
Sodium in ethanol (95) (1 in 1000) add 1 mL of ninhydrin
TS, and warm in a water bath for 5 minutes: a purple color
develops.
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(2) Heat 0.02 g of Liothyronine Sodium with a few
drops of sulfuric acid over a flame: a purple gas is evolved.

(3) Determine the absorption spectrum of a solution of
Liothyronine Sodium in ethanol (95) (1 in 10,000) as direct-
ed under the Ultraviolet-visible Spectrophotometry, and
compare the spectrum with the Reference Spectrum: both
spectra exhibit similar intensities of absorption at the same
wavelengths.

(4) Ignite 0.02 g of Liothyronine Sodium until thorough-
1y charred. After cooling, add 5 mL of water to the residue,
shake, and filter: the filtrate responds to the Qualitative
Tests (1) for sodium salt.

Optical rotation [cx]%o: +18 - +22° (0.2 g, calculated on
the dried basis, a mixture of ethanol (95) and 1mol/L
hydrochloric acid TS (4:1), 10 mL, 100 mm).

Purity (1) Soluble halide—To 0.010 g of Liothyronine
Sodium add 10 mL of water and 1 drop of dilute nitric acid,
shake for 5 minutes, and filter. Add water to the filtrate to
make 10 mL, and mix with 3 drops of silver nitrate TS: the
solution shows no more turbidity than the following control
solution.

Control solution: To 0.35 mL of 0.01 mol/L hydrochlor-
ic acid VS add 1 drop of dilute nitric acid and water to make
10 mL, and add 3 drops of silver nitrate TS.

(2) Iodine and iodide—Dissolve 0.10 g of Liothyronine
Sodium in 10 mL of dilute sodium hydroxide TS and 15 mL
of water, add 5 mL of dilute sulfuric acid, and allow to
stand for 10 minutes with occasional shaking. Filter the mix-
ture into a Nessler tube, add 10 mL of chloroform and 3
drops of a solution of potassium iodate (1 in 100) to the
filtrate, mix for 30 seconds, and allow to stand: the chlo-
roform layer has no more color than the following control
solution.

Control solution: Weigh exactly 0.111 g of potassium
iodide, and dissolve in water to make 1000 mL. Pipet 1 mL
of this solution, add 10 mL of dilute hydroxide TS, 14 mL
of water and 5 mL of dilute sulfuric acid, and mix. Filter the
mixture into a Nessler tube, and perform the test with the
filtrate in the same manner as for the sample.

(3) Related substances—Dissolve 0.15 g of Liothyronine
Sodium in 5 mL of diluted ammonia TS (1 in 3), and use this
solution as the sample solution. Pipet 1 mL of this solution,
add diluted ammonia TS (1 in 3) to make exactly 50 mL,
and use this solution as the standard solution. Perform the
test with these solutions as directed under the Thin-layer
Chromatography. Spot 1 L each of the sample solution
and the standard solution on a plate of silica gel for thin-lay-
er chromatography. Develop the plate with a mixture of #-
butanol, z-amyl alcohol, water, ammonia solution (28) and
2-butanone (59:32:17:15:7) to a distance of about 12 cm,
and air-dry the plate. Spray evenly a solution of 0.3 g of nin-
hydrin in 100 mL of a mixture of 1-butanol and acetic acid
(100) (97:3) on the plate, and dry the plate at 100°C for 3
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 4.0% (0.2g, 105°C, 2
hours).

Assay Weigh accurately about 0.025 g of Liothyronine So-
dium, and proceed as directed under the Oxygen Flask Com-
bustion Method, using a mixture of 10 mL of a solution of
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sodium hydroxide (1 in 100) and 1 mL of a freshly prepared
solution of sodium bisulfate (1 in 100) as the absorbing lig-
uid, and prepare the test solution. Apply a small amount of
water to the upper part of apparatus A, pull out C carefully,
and wash C, B and the inner wall of A with 40 mL of water.
To the test solution add 1 mL of bromine-acetic acid TS, in-
sert the stopper C, and shake vigorously for 1 minute. Re-
move the stopper, rinse the stopper, the sample holder and
the inner wall of the flask with 40 mL of water, and add 0.5
mL of formic acid. Stopper the flask with C, and shake
vigorously for 1 minute again. Remove the stopper, and
rinse the stopper, the sample holder and the inner wall of
the flask with 40 mL of water again. Bubble the solution
with enough nitrogen gas in the flask to remove the oxygen
and excess bromine, add 0.5 g of potassium iodide to the so-
lution, and dissolve. Add immediately 3 mL of dilute sulfur-
ic acid, mix, and allow to stand for 2 minutes. Titrate the so-
lution with 0.02 mol/L sodium thiosulfate VS (indicator: 3
mL of starch TS). Perform a blank determination, and
-make any necessary correction.

Each mL of 0.02 mol/L sodium: thiosulfate VS
= 0.7477 mg of CisH1I3NNaO,

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

Liothyronine Sodium Tablets
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Liothyronine Sodium Tablets contain not less than
90% and not more than 110% of the labeled amount
of liothyronine sodium (C;5sHI3NNaO,: 672.96).

Method of preparation Prepare as directed under Tablets,
with Liothyronine Sodium.

Identification (1) To a glass-stoppered centrifuge tube
add a portion of finely powdered Liothyronine Sodium
Tablets, equivalent to 0.1 mg of Liothyronine Sodium ac-
cording to the labeled amount, add 30 mL of dilute sodium
hydroxide TS, shake vigorously, and centrifuge. Transfer
the supernatant liquid to a separator, add 10 mL of dilute
hydrochloric acid, and extract with two 20-mL portions of
ethyl acetate. Filter each extract successively through absor-
bent cotton previously overlaid with 8 g of anhydrous sodi-
um sulfate. Evaporate the filtrate on a water bath to dryness
with the aid of a current of nitrogen. Dissolve the residue in
0.5 mL of methanol, and use this solution as the sample solu-
tion. Separately, dissolve 0.010 g of liothyronine sodium for
thin-layer chromatography in methanol to make 50 mL, and
use this solution as the standard solution. Perform the test
with these solutions as directed under the Thin-layer Chro-
matography. Spot 20 uL each of the sample solution and the
standard solution on a plate of silica gel for thin-layer chro-
matography. Develop the plate with a mixture of #-butanol,
t-amyl alcohol, water, ammonia solution (28) and 2-buta-
none (59:32:17:15:7) to a distance of about 12 cm, and air-
dry the plate. Spray evenly a solution of 0.3 g of ninhydrin
in 100 mL of a mixture of 1-butanol and acetic acid (100)
(97:3) on the plate, and dry the plate at 100°C for 3 minutes:
the spots obtained from the sample solution and the stan-
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dard solution show a red-purple color, and has the same Rf
value.

(2) The colored solution obtained in the Assay is blue in
color.

Content uniformity Place 1 tablet of Liothyronine Sodi-
um Tablets in a glass-stoppered centrifuge tube, add exactly
10 mL of 0.01 mol/L sodium hydroxide TS, warm at 50°C
for 15 minutes, and shake vigorously for 20 minutes. Cen-
trifuge for 5 minutes, and filter the supernatant liquid, if
necessary. Pipet a definite volume of this solution, and add
a volume of 0.01 mol/L sodium hydroxide VS to prepare a
definite volume of a solution containing about 0.5 ug of
liothyronine sodium (C;5H11IsNNaQy) per ml. Pipet 5 mL
of this solution, add exactly 1 mL of the internal standard
solution, and use this solution as the sample solution. Per-
form the test with 200 uL. of the sample solution as directed
under the Liquid Chromatography according to the follow-
ing conditions, and calculate the ratio of the peak area of
the liothyronine to that of the internal standard. Calculate
the mean value from the ratios of each peak area of 10 sam-
ples: the deviation (%) of the mean value and the ratio of
each peak area should be not more than 15%. When the
deviation (%) is more than 15%, and 1 sample shows not
more than 25%, perform another test with 20 samples. Cal-
culate the deviation (%) of the mean value of the 30 samples
used in the 2 tests and the ratio of each peak area: there
should be not more than 1 sample with the deviation more
than 15% but not more than 25%, and no sample should
deviate by more than 25%.

Internal standard solution—A solution of propylpara-
hydroxybenzoate in a mixture of methanol and diluted phos-
phoric acid (1 in 10) (9:1) (1 in 250,000).

Operating conditions—

Detector: An ultraviolet absorption photometer
(wavelength: a constant wavelength between 220 nm and
230 nm).

Column: A stainless steel column 4 to 6 mm in inside di-
ameter and 10 to 25 cm in length, packed with octadecyl-
sylanized silica gel for liquid chromatography (5 4m in parti-
cle diameter).

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

Mobile phase: A mixture of methanol and water (57:43).

Flow rate: Adjust the flow rate so that the retention time
of liothyronine is about 9 minutes.

Selection of column: To 5 mL of a solution of liothyro-
nine sodium in 0.01 mol/L sodium hydroxide TS (1 in
2,000,000) add 1 mL of the internal standard solution. Pro-
ceed with 200 uL of this solution under the above operating
conditions, and calculate the resolution. Use a column giv-
ing elution of the internal standard and liothyronine in this
order with the resolution between these peaks being not less
than 2.0.

Assay Weigh accurately not less than 20 Liothyronine So-
dium Tablets, and finely powder. Place an accurately
weighed portion of the powder, equivalent to about 0.05 mg
of liothyronine sodium (Ci5H;1I3NNaOy), in an agate mor-
tar, add 1g of powdered potassium carbonate, and mix
well. Transfer the mixture cautiously to a porcelain crucible,
and compact the contents by gently tapping the crucible on
a table. Add an additional 1.5 g of powdered potassium car-
bonate to the same agate mortar, mix well with any content



