USP 35

DEFINITION
Magnesium Chloride contains NLT 98.0% and NMT 101.0% of
MgCl; - 6H;0.

IDENTIFICATION
o A. IDENTIFICATION TESTS—GENERAL, Magnesium (191)
Sample solution: 50 mg/mL
o B. IDENTIFICATION TESTS—GENERAL, Chloride (191)
Sample solution: 50 mg/mL
[NoTe—Acidify the Sample solution with diluted nitric acid
before adding 6 N ammonium hydroxide.]

ASSAY
o PROCEDURE
Sample: 450 mg
Analysis: Dissolve the Sample in 25 mL of water, add 5 mL
of ammonia—ammonium chloride buffer TS and 0.1 mL of
eriochrome black TS, and titrate with 0.05 M edetate diso-
dium VS to a blue endpoint. Each mL of 0.05 M disodium
edetate is equivalent to 10.17 mg of MgCl; - 6H0.
Acceptance criteria: 98.0%-101.0%

IMPURITIES
o INSOLUBLE MATTER

Sample: 20g

Analysis: Dissolve the Sample in 200 mL of water, heat to
boiling, and digest in a covered beaker on a steam bath for
1 h. Filter through a tared filtering crucible, wash thor-
oughly, dry at 115°, and determine the weight of the
residue.

Acceptance criteriaz NMT 0.005%

o CHLORIDE AND SULFATE, Sulfate (221)

Sample: 10g

Acceptance criteria: It shows no more sulfate than corre-
sponds to 0.50 mL of 0.020 N sulfuric acid (0.005%).

e BARIUM

Sample: 1g

Analysis: Dissolve the Sample in 10 mL of water, and add 1
mL of 2 N sulfuric acid.

Acceptance criteria: No turbidity is produced within 2 h.

e LIMIT OF CALCIUM
[NOoTE—A commercially available atomic absorption standard
solution for calcium may be used where preparation of a
calcium standard stock solution is described below. Con-
centrations of the Standard solutions and the Sample solu-
tion may be modified to fit the linear or working range of
the instrument.]

Dilute hydrochloric acid: Dilute 100 mL of hydrochloric
acid with water to 1000 mL.

Lanthanum solution: To 58.65 g of lanthanum oxide add
400 mL of water, and add, gradually with stirring, 250 mL
of hydrochloric acid. Stir until dissolved, and dilute with
water to 1000 mL.

Standard solutions: Transfer 249.7 mg of calcium carbon-
ate, previously dried at 300° for 3 h and cooled in a desicca-
tor for 2 h, to a 100-mL volumetric flask. Dissolve in a mini-
mum amount of hydrochloric acid, and dilute with water to
volume. Transfer 1.0, 5.0, 10.0, and 15.0 mL of this stock
solution to separate 1000-mL volumetric flasks, each con-
taining 20 mL of Lanthanum solution and 40 mL of Dilute
hydrochloric acid. Dilute with water to volume. These Stan-
dard solutions contain 1.0, 5.0, 10.0, and 15.0 ug/mL of
calcium, respectively.

Blank solution: Transfer 4 mL of Lanthanum solution and 10
mL of Dilute hydrochloric acid to a 200-mL volumetric flask,
and dilute with water to volume.

Sample solution: Transfer 10.0 g of Magnesium Chloride to
a 200-mL volumetric flask, and add water to dissolve. Add 4
mL of Lanthanum solution, and dilute with water to volume.

Instrumental conditions
(See Spectrophotometry and Light-Scattering (851).)
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Mode: Atomic absorption spectrophotometry

Lamp: Calcium hollow-cathode

Flame: Nitrous oxide—acetylene

Analytical wavelength: Calcium emission line at 422.7 nm

Analysis

Samples: Standard solutions, Blank solution, and Sample
solution.

Determine the concentration, C, in ug/mL, of calcium in the
Sample solution using the calibration graph.

Calculate the percentage of calcium in the portion of Mag-
nesium Chloride taken:

Result = (V/W x Cx F) x 100

% = volume of the Sample solution (mL)
w = weight of Magnesium Chloride taken (mg)
C = as defined above
F = conversion factor from pg/mL to mg/mL, 0.001
Acceptance criteriaz: NMT 0.01%
o POTASSIUM
Sample solution: 5g
Analysis: Dissolve the Sample in 5 mL of water, and add 0.2
mL of sodium bitartrate TS.
Acceptance criteria: No turbidity is produced within 5 min.
o ALUMINUM (206) (where it is labeled as intended for use in
hemodialysis)
Test preparation: Prepare as directed in the chapter, using
20g.
Acceptance criteriaz NMT 1 ppm
o HEAVY METALS (231)
Test preparation: Dissolve 2 g in water, and dilute with
water to 25 mL.
Acceptance criteriaz NMT 10 ppm

SPECIFIC TESTS

e PH (791)
Sample solution: 50 mg/mL in carbon dioxide-free water
Acceptance criteria: 4.5-7.0

ADDITIONAL REQUIREMENTS

o PACKAGING AND STORAGE: Preserve in tight containers.

e LABELING: Where Magnesium Chloride is intended for use in
hemodialysis, it is so labeled.

Magnesium Citrate

o o 2

C12H10M93014 451.11
1,2,3-Propanetricarboxylic acid, hydroxy-, magnesium salt (2:3);
Magnesium citrate (3:2) [3344-18-1].

DEFINITION
Magnesium Citrate contains NLT 14.5% and NMT 16.4% of
magnesium (Mg), calculated on the dried basis.

IDENTIFICATION

o A. IDENTIFICATION TESTS—GENERAL, Magnesium (191)
Sample: 10 mg/mL
Acceptance criteria: Meets the requirements

o B. IDENTIFICATION TESTS—GENERAL, Citrate (191)
Sample: 80 mg/mL
Acceptance criteria: Meets the requirements

ASSAY

o PROCEDURE
Sample: 400 mg
Analysis: Dissolve the Sample in 50 mL of water. Add 20 mL
of ammonia—ammonium chloride buffer TS and 0.1 mL of
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eriochrome black TS. Titrate with 0.05 M edetate disodium
VS to a blue endpoint. Perform a blank determination (see
Titrimetry (541)), and make any necessary correction. From
the volume of 0.05 M edetate disodium consumed, deduct
the volume of 0.05 M edetate disodium corresponding to
the amount of calcium in the portion of Magnesium Citrate
taken, based on the amount of calcium found in the test for
Limit of Calcium. Each mg of Ca is equivalent to 0.25 mL of
0.05 M edetate disodium. The difference is the volume of
0.05 M edetate disodium consumed by the magnesium.
Each mL of 0.05 M edetate disodium is equivalent to 1.215
mg of Mg.

Acceptance criteria: 14.5%-16.4% on the dried basis

IMPURITIES
o CHLORIDE AND SULFATE, Chloride (221)

Sample: 300 mg

Acceptance criteria: It shows no more chloride than corre-
sponds to 0.20 mL of 0.020 N hydrochloric acid (0.05%).

o CHLORIDE AND SULFATE, Sulfate (221)

Sample: 100 mg

Acceptance criteria: It shows no more sulfate than corre-
sponds to 0.20 mL of 0.020 N sulfuric acid (0.2%).

o ARSENIC, Method | (211): NMT 3 ppm
o HEAVY METALS, Method | (231)

Test preparation: Dissolve 0.4 g in 25 mL of water, and
proceed as directed in the chapter, except use glacial acetic
acid to adjust the pH.

Acceptance criteriaz: NMT 50 ppm

o IRON (241)

Test preparation: Boil 50 mg with 5 mL of 2 N nitric acid
for T min. Cool, dilute with water to 45 mL, and add 2 mL
of hydrochloric acid.

Acceptance criteriaz NMT 200 ppm

o LIMIT OF CALCIUM
[NOoTE—A commercially available atomic absorption standard
solution for calcium may be used where preparation of a
calcium standard stock solution is described below. Con-
centrations of the Standard solutions and the Sample solu-
tion may be modified to fit the linear or working range of
the instrument.]

Dilute hydrochloric acid: Dilute 100 mL of hydrochloric
acid with water to 1000 mL.

Lanthanum solution: To 58.65 g of lanthanum oxide add
400 mL of water, and add, gradually with stirring, 250 mL
of hydrochloric acid. Stir until dissolved, and dilute with
water to 1000 mL.

Standard solutions: Transfer 249.7 mg of calcium carbon-
ate, previously dried at 300° for 3 h and cooled in a desicca-
tor for 2 h, to a 100-mL volumetric flask. Dissolve in a mini-
mum amount of hydrochloric acid, and dilute with water to
volume. Transfer 1.0, 5.0, 10.0, and 15.0 mL of this stock
solution to separate 1000-mL volumetric flasks, each con-
taining 20 mL of Lanthanum solution and 40 mL of Dilute
hydrochloric acid. Dilute with water to volume. These Stan-
dard solutions contain 1.0, 5.0, 10.0, and 15.0 ug/mL of
calcium, respectively.

Sample solution: Transfer 250 mg of Magnesium Citrate to
a beaker, add 30 mL of Dilute hydrochloric acid, and stir until
dissolved. Transfer the solution to a 200-mL volumetric flask
containing 4 mL of Lanthanum solution, and dilute with
water to volume.

Blank solution: Transfer 4 mL of Lanthanum solution and 10
mL of Dilute hydrochloric acid to a 200-mL volumetric flask,
and dilute with water to volume.

Instrumental conditions
(See Spectrophotometry and Light-Scattering (851).)

Mode: Atomic absorption spectrophotometry

Analytical wavelength: Calcium emission line at 422.7 nm
Lamp: Calcium hollow—cathode

Flame: Nitrous oxide-acetylene

Analysis
Samples: Standard solutions, Sample solution, and Blank

solution

USP 35

Determine the concentration, C, in pg/mL, of calcium in
the Sample solution using the calibration graph.

Calculate the percentage of calcium in the portion of Mag-
nesium Citrate taken:

Result = (V/W x Cx F) x 100

% = volume of the Sample solution (mL)

w = weight of Magnesium Citrate taken (mg)

C = concentration of calcium in the Sample solution
(ng/mL)

F = conversion from ug/mL to mg/mL, 0.001

Acceptance criteriaz NMT 1.0% on the dried basis

SPECIFIC TESTS

e PH (791): 5.0-9.0, in a suspension (50 mg/mL)

e Loss ON DRYING (731) Dry 1 g in a mechanical convection
oven at 135° for 16 h, then to constant weight: it loses NMT
29% of its weight, except that where it is labeled as
anhydrous, it loses NMT 2.0% of its weight.

ADDITIONAL REQUIREMENTS

o PACKAGING AND STORAGE: Preserve in tight containers.

o LABELING: Magnesium Citrate that loses NMT 2.0% of its
weight in the test for Loss on Drying may be labeled as
Anhydrous Magnesium Citrate.

Magnesium Citrate Oral Solution

o o 2

Ci2Hi10Mg301s 451.11
1,2,3-Propanetricarboxylic acid, hydroxy-, magnesium salt (2:3).
Magnesium citrate (3:2) [3344-18-1].

» Magnesium Citrate Oral Solution is a sterilized
or pasteurized solution containing, in each 100
mL, not less than 7.59 g of anhydrous citric acid
(C6HsOy) and an amount of magnesium citrate
equivalent to not less than 1.55 g and not more
than 1.9 g of magnesium oxide (MgO).

Magnesium Citrate Oral Solution may be pre-
pared as follows:

Magnesium Carbonate ......... 159
Anhydrous Citric Acid .......... 2749
Syrup .o oo 60 mL
Talc ... 59
LemonOil ................... 0.1 mL
Potassium Bicarbonate.......... 25¢g
Purified Water, a sufficient quanti-

ty, tomake ................. 350 mL

Dissolve the anhydrous Citric Acid in 150 mL of
hot Purified Water in a suitable dish, slowly add the
Magnesium Carbonate, previously mixed with 100
mL of Purified Water, and stir until it is dissolved.
Then add the Syrup, heat the mixed liquids to the
boiling point, immediately add the Lemon Oil,
previously triturated with the Talc, and filter the
mixture, while hot, into a strong bottle (previously
rinsed with boiling Purified Water) of suitable ca-
pacity. Add boiled Purified Water to make the



