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MONOGRAPHS (USP)

BRIEFING

Sodium Chloride, USP 25 page 1578 and page 4822 of PF
23(5) [Sept.-Oct. 1997]. The European Pharmacopoeia is the co-
ordinating pharmacopeia for the international harmonization of the
compendial standards for the Sodium Chloride monograph, as part
of the process of international harmonization of monographs and
general analytical methods of the European, Japanese, and United
States pharmacopeias. The following monograph, which repre-
sents the Adoption Stage 6 document, is based on the correspond-
ing monograph for Sodium Chloride that was prepared by the
European Pharmacopoeia. The European Pharmacopoeia draft
was based in part on comments from the Japanese Pharmacopoeia
and the United States Pharmacopeia in response to the Provisional
Harmonized Text Stage 5A and 5B drafts prepared by the Eur-
opean Pharmacopoeia. Differences between the European Pharma-
copoeia Adoption Stage 6 document and the current USP
monograph include the following:
1. Definition—No change.
2. Labeling—No change.
3. Appearance of solution—No change.
4. Identification—The test for Chloride is modified to comply

with EP standards.
5. Bacterial endotoxins—This test is added to comply with par-

enteral dosage use.
6. Acidity or alkalinity—No change.
7. Loss on drying—A sample weight of 1.000 g is added.
8. Limit of bromides—No change.
9. Limit of phosphates—No change.
10. Limit of potassium—The test is changed to a method of direct

calibration to comply with EP standards.
11. Iodides—No change.
12. Aluminum—This test is added to conform to EP standards

concerning usage in dialysis. This requirement is similar to
the Limit of aluminum test in the USP Calcium Acetate mono-
graph.

13. Magnesium and alkaline-earth metals—No change.
14. Arsenic—No change.
15. Iron—The limit prescribed by the USP is retained. The gen-

eral method is modified to create better conditions of evalua-
tion.
Barium—Solution concentrations are altered.
Ferrocyanides—No change.
Sulfate—The test is modified to comply with EP standards.
Nitrites—No change.
A T h i i

16.
17.
18.
19. g
20. Assay—This test is modified to comply with EP standards.

(AER: J. Lane) RTS—36938-1

Add the following:

•Sodium Chloride

NaCl 58.44

Sodium Chloride

Sodium Chloride [7647-14-5].

» Sodium Chloride contains not less than 99.0

percent and not more than 100.5 percent of NaCl,

calculated on the dried basis.

Packaging and storage—Preserve in well-closed contain-

ers.

Labeling—Where Sodium Chloride is intended for use in

the manufacture of injectable dosage forms, peritoneal dia-

lysis solutions, hemodialysis solutions, or hemofiltration so-

lutions, it is so labeled.

Appearance of solution—Dissolve 20.0 g of Sodium Chlo-

ride in carbon dioxide-free water, and dilute with the same

solvent to 100.0 mL. This solution is clear and colorless.

Identification—Responds to the tests for Sodium (191) and

for Chloride.

Chloride—Dissolve about 3 mg of Sodium Chloride in 2

mL of water. Acidify with diluted nitric acid and add 0.4 mL

of silver nitrate TS. Shake and allow to stand. A curdled,

white precipitate is formed. Centrifuge and wash the preci-

pitate with three 1-mL portions of water, and discard the

washings. Carry out this operation rapidly in subdued light,

disregarding the fact that the supernatant solution may not

become perfectly clear. Suspend the precipitate in 2 mL of

water and add 1.5 mL of 10 N ammonium hydroxide. The

precipitate dissolves easily with the possible exception of a

few large particles, which dissolve more slowly.
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Bacterial endotoxins (85)—If intended for use in the man-

ufacture of parenteral dosage forms, it contains not more

than 5 I.U. of endotoxin per gram.

Acidity or alkalinity—To 20 mL of the solution prepared

for the test for Appearance of solution, add 0.1 mL of bro-

mothymol blue TS: not more than 0.5 mL of 0.01 N hydro-

chloric acid or 0.01 N sodium hydroxide is required to

change the color of this solution.

Loss on drying (731)—Dry the test material at 105° for 2

hours: it loses not more than 0.5% of its weight, determined

on a 1.000 g sample.

Limit of bromides—To 0.5 mL of the solution prepared for

the test for Appearance of solution, add 4.0 mL of water, 2.0

mL of pH 4.7 phenol red TS, and 1.0 mL of chloramine T

solution (0.1 mg per mL), and mix immediately. After 2

minutes, add 0.15 mL of 0.1 N sodium thiosulfate, mix, di-

lute with water to 10.0 mL, and mix. The absorbance of this

solution measured at 590 nm, using water as the comparison

liquid, is not greater than that of a Standard solution, con-

comitantly prepared, using 5.0 mL of a solution containing

3.0 mg of potassium bromide per liter and proceeding as

above, starting with the addition of 2.0 mL of pH 4.7 phenol

red TS (0.010%).

Limit of phosphates—Dilute 2 mL of the solution prepared

in the test fox Appearance of solution to 100 mL with water.

Add 4 mL of sulfomolybdic acid TS, and add 0.1 mL of a

mixture of 1 mL of stronger acid stannous chloride TS and

10 mL of 2 N hydrochloric acid. Concomitantly prepare a

Standard solution in the same manner, using a mixture of

2 mL of a freshly prepared 1 to 100 dilution of a stock solu-

tion containing 0.716 mg of monobasic potassium phos-

phate per mL and 98 mL of water. After 10 minutes

compare the colors of 20 mL of each solution. Any color

in the test solution is not more intense than that in the Stan-

dard solution (0.0025%, or 25 ppm).

Limit of potassium (where it is labeled as intended for use

in the manufacture of injectable dosage forms, peritoneal

dialysis so lu t ions , hemodia lys i s so lu t ions , or

hemofiltration solutions)—

Test solution—Transfer 1.00 g of Sodium Chloride to a

100-mL volumetric flask, add water and swirl to dissolve,

dilute with water to volume, and mix.

Standard solution—[NOTE—The Standard solution and

Test solutions may be modified, if necessary, to obtain solu-

tions of suitable concentrations adaptable to the linear or

working range of the instrument.] Dissolve 1.144 g of po-

tassium chloride, previously dried at 105° for 3 hours, in

water, dilute with water to 1000 mL, and mix. This solution

contains the equivalent of 600 jig of potassium per mL. Di-

lute as required to obtain no fewer than three solutions at

concentrations that span the expected value in the Test solu-

tion.

Procedure—Using atomic absorption spectrophotometry

(see Spectrophotometry and Light-Scattering (851)), mea-

sure, at least three times, the emission intensity of the Test

solution and Standard solutions using an air-acetylene

flame and a wavelength of 766.5 nm. Prepare a calibration

curve from the mean of the readings obtained with the Stan-

dard solutions and determine the concentration of potassi-

um in the Test solution. The limit is 0.05%.

Iodides—Moisten 5 g of Sodium Chloride by the dropwise

addition of a freshly prepared mixture of 0.15 mL of sodium

nitrite solution (1 in 10), 2 mL of 1 N sulfuric acid, 25 mL of

iodide-free starch TS, and 25 mL of water. After 5 minutes,

examine the substance in natural light. No blue color is ob-

served.

Aluminum (where it is labeled as intended for use in the

manufacture of peritoneal dialysis solutions, hemodialysis

solutions, or hemofiltration solutions)—
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Standard aluminum solution—To 352 mg of aluminum

potassium sulfate in a 100-mL volumetric flask, add a few

mL of water, swirl to dissolve, add 20 mL of diluted sulfuric

acid, dilute with water to volume, and mix. Immediately be-

fore use, transfer 1.0 mL of this solution to a 100-mL volu-

metric flask, dilute with water to volume, and mix.

pH 6.0 acetate buffer—Dissolve 50 g of ammonium ace-

tate in 150 mL of water, adjust with glacial acetic acid to a

pH of 6.0, dilute with water to 250 mL, and mix.

Test solution—Dissolve 20.0 g of Sodium Chloride in 100

mL of water, and add 10 mL of/?// 6.0 acetate buffer. Ex-

tract this solution with successive portions of 20, 20, and 10

mL of a 0.5% solution of 8-hydroxyquinoline in chloro-

form, combining the chloroform extracts in a 50-mL volu-

metric flask. Dilute the combined extracts with chloroform

to volume, and mix.

Standard solution—Prepare a mixture of 2.0 mL of Stan-

dard aluminum solution, 10 mL of pH 6.0 acetate buffer,

and 98 mL of water. Extract this mixture as described for

the Test solution, dilute the combined extracts with chloro-

form to volume, and mix.

Blank solution—Prepare a mixture of 10 mL ofpH 6.0

acetate buffer and 100 mL of water. Extract this mixture

as described for the Test solution, dilute the combined ex-

tracts with chloroform to volume, and mix.

Procedure—Determine the fluorescence intensities of the

Test solution and the Standard solution in a fluorometer set

at an excitation wavelength of 392 nm and an emission wa-

velength of 518 nm, using the Blank solution to set the in-

strument to zero. The fluorescence of the Test solution does

not exceed that of the Standard solution (0.2 ug per g).

Magnesium and alkaline-earth metals—To 200 mL of

water add 0.1 g of hydroxylamine hydrochloride, 10 mL

of pH 10.0 ammonia-ammonium chloride buffer (prepared

by dissolving 5.4 g of ammonium chloride in 20 mL of

water, adding 20 mL of ammonium hydroxide and diluting

to 100 mL), 1 mL of 0.1 M zinc sulfate, and about 0.2 g of

eriochrome black T trituration. Heat to about 40°. Titrate

this solution with 0.01 M edetate disodium VS until the vio-

let color changes to deep blue. To this solution add 10.0 g of

Sodium Chloride dissolved in 100 mL of water. If the color

changes to violet, titrate the solution with 0.01 M edetate

disodium VS to a deep blue endpoint. The volume of 0.01

M edetate disodium consumed in the second titration does

not exceed 2.5 mL (0.01%, calculated as Ca).

Arsenic, Method I (211): 1 ug per g.

Iron—

Test preparation—Use a 10-mL portion of the solution

prepared for the test for Appearance of Solution.

Standard preparation—Immediately before use, dilute

Standard iron solution (see Iron (241)) 1 to 10 with water.

This solution contains the equivalent of 1 mg of iron per

mL. Combine 4 mL of this solution and 6 mL of water.

Procedure—To each of the preparations, add 2 mL of a

200g/L solution of citric acid and 0.1 mL of thioglycolic

acid. Mix, make alkaline with stronger ammonia water

and dilute to 20 mL with water. After 5 minutes, any pink

color in the Test solution is not more intense than that from

the Standard preparation. The limit is 2 mg per g.

Barium—To 5 mL of the solution prepared for the test for

Appearance of solution, add 2 mL of 2 N sulfuric acid and 5

mL of water. To another 5 mL of the solution prepared for

the test for Appearance of solution, add 7 mL of water. The

solutions are equally clear after standing for 2 hours.

Ferrocyanides—Dissolve 2.0 g in 6 mL of water. Add 0.5

mL of a mixture of 5 mL of ferric ammonium sulfate solu-

tion (1 g in 100 mL of 0.1 N sulfuric acid) and 95 mL of

ferrous sulfate solution (1 in 100): no blue color develops

in 10 minutes.
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Sulfate—

Standardsulfate solution A—To 181 mg of potassium sul-

fate in a 100-mL volumetric flask, add a few mL of 30 per-

cent alcohol, swirl to dissolve, dilute with 30 percent

alcohol to volume, and mix. Immediately before use, trans-

fer 10.0 mL of this solution to a 1000-mL volumetric flask,

dilute with 30 percent alcohol to volume, and mix. This so-

lution contains 10 jig of sulfate per mL.

Standard sulfate solution B—To 181 mg of potassium sul-

fate in a 100-mL volumetric flask, add a few mL of water,

swirl to dissolve, dilute with water to volume, and mix. Im-

mediately before use, transfer 10.0 mL of this solution to a

1000-mL volumetric flask, dilute with water to volume, and

mix. This solution contains 10 ug of sulfate per mL.

Sodium chloride solution—Dissolve 2.5 g of Sodium

Chloride in 50 mL of water.

Procedure—To 1.5 mL of Standard sulfate solution A add

1 mL of a barium chloride solution (1 in 4), shake, and allow

to stand for 1 minute. To 2.5 mL of the resulting suspension,

add 15 mL of the Sodium Chloride solution and 0.5 mL of 5

N acetic acid, and mix {Test solution). Prepare the Standard

solution in the same manner, except use 15 mL of Standard

sulfate solution B instead of the Sodium Chloride solution:

any turbidity produced in the Test solution after 5 minutes

standing is not greater than that produced in the Standard

solution (0.020%).

Nitrites—To 10 mL of the solution prepared in the test for

Appearance of solution, add 10 mL of water, and measure

the absorbance of the solution in a 1-cm cell at 354 nm. The

absorbance is not greater than 0.01.

Heavy metals, Method I (231): 5 ppm.

Assay—Dissolve 50 mg of Sodium Chloride, accurately

weighed, in water and make 50 mL. Titrate with 0.1 N silver

nitrate VS, determining the end-point potentiometrically

(see Titrimetry (541)). Each mL of 0.1 N silver nitrate is

equivalent to 5.844 mg of NaCl.B1

MONOGRAPHS (NF)

BRIEFING

Carboxymethylcellulose Calcium, NF20 page 2522. The Uni-
ted States Pharmacopeia is the coordinating pharmacopeia for the
international harmonization of compendial standards for this arti-
cle. The revisions presented in this proposal, which represents the
Adoption Stage 6 draft, reflect the Committee of Revision's results
in this harmonization effort and have been accepted by the mem-
bers of the Pharmacopeial Discussion Group. Proposed changes
from the current NF monograph include the following:
1. Definition—No change.
2. Packaging and storage—No change.
3. Identification—No change.
4. Alkalinity—No change.
5. Loss on drying—No change.
6. Residue on ignition—No change.
7. Heavy metals—No change.
8. Limit of chloride—No change.
9. Limit of sulfate—The limit has been modified to 1.0% from

0.96%.
10. Silicate—Deleted, based on comments that this test is unne-

cessary since silicate is not added to the article of commerce.
11. Starch—Deleted, based on comments that this test is unneces-

sary since starch is not added to the article of commerce.
12. Organic volatile impurities—Deleted, based on information

that no organic solvents are used in the manufacture of the
article of commerce.

(EMC: J. Lane) RTS—37006

Change to read:

•Carboxymethylcellulose Calcium

Cellulose, carboxymethyl ether, calcium salt.

Cellulose, carboxymethyl ether calcium salt

[9050-04-8].
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