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In accordance with the Rules and Procedures of the 2010-2015 Council of Experts, the Monographs—
Dietary Supplements and Herbal Medicines Expert Committee has revised the Chondroitin Sulfate 
Sodium monograph. The purpose for the revision is to add the use of an alternative enzyme, 
chondroitinase AC from Flavobacterium heparium to the test for the Limit of Nonspecific Disaccharides 
due to the unavailability /shortage of the chondroitinase AC from Arthrobacter auresens (Chromadex, part 
number ASB-00003613-10). In addition, several changes were made to clarify and improve the 
performance of the Limit of Nonspecific Disaccharides test. 
 
The Chondroitin Sulfate Sodium Revision Bulletin supersedes the currently official monograph. This 
Revision Bulletin will be incorporated in the USP 39–NF 34.   
 
Should you have any questions, please contact Huy Dinh, Senior Scientific Liaison (301–816–8594 or 
htd@usp.org.) 
 
* The Revision Bulletin Notice was updated on June 1, 2015, to correct the official date for the Revision 
Bulletin listed in the notice.  The original posting on May 29, 2015 had the incorrect official date of July 1, 
2015 listed on the Notice instead of June 1, 2015. The monograph that was posted on May 29, 2015 had 
the correct official date of June 1, 2015 and no changes were made to the text of the monograph. 
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660 nm. Set the instrument to zero in absorbance
mode. Titrate with Titrant using the phototrode to de-Chondroitin Sulfate Sodium termine the endpoint turbidimetrically. From a linear
regression equation, calculated using the volumes ofChondroitin, hydrogen sulfate, sodium salt [9082-07-9].
Titrant consumed versus concentrations of the Stan-
dard solutions, determine the concentration of chon-DEFINITION
droitin sulfate sodium in the Sample solution.Chondroitin Sulfate Sodium is the sodium salt of the

Calculate the percentage of chondroitin sulfate sodiumsulfated linear glycosaminoglycan obtained from bovine,
in the portion of Chondroitin Sulfate Sodium taken:porcine, or avian cartilages of healthy and domestic ani-

mals used for food by humans. Chondroitin Sulfate So-
Result = (C/CU) × 100dium consists mostly of the sodium salt of the sulfate

ester of N-acetylchondrosamine (2-acetamido-2-deoxy-β-
C = concentration of chondroitin sulfate sodium inD-galactopyranose) and D-glucuronic acid copolymer.

the aliquot of the Sample solution, obtainedThese hexoses are alternately linked β-1,4 and β-1,3 in
from the regression equation (mg/mL)the polymer. Chondrosamine moieties in the prevalent

CU = concentration of Chondroitin Sulfate Sodiumglycosaminoglycan are monosulfated primarily on posi-
in the Sample solution (mg/mL)tion 4 and less so on position 6. It contains NLT 90.0%

Acceptance criteria:  90.0%–105.0% on the dried basisand NMT 105.0% of chondroitin sulfate sodium, calcu-
lated on the dried basis. IMPURITIES[NOTE—Chondroitin Sulfate Sodium is extremely hygro- • RESIDUE ON IGNITION 〈281〉:  20.0%–30.0%scopic once dried. Avoid exposure to the atmosphere, • CHLORIDE AND SULFATE 〈221〉, Chloride:  NMT 0.50%; aand weigh promptly.] 0.10-g portion shows no more chloride than corre-

sponds to 0.7 mL of 0.020 N hydrochloric acid.IDENTIFICATION
• CHLORIDE AND SULFATE 〈221〉, Sulfate• A. INFRARED ABSORPTION 〈197K〉

Sample solution:  Dissolve 200 mg in 40 mL of water.• B. IDENTIFICATION TESTS—GENERAL 〈191〉, Sodium
Add 10 mL of a 30-mg/mL solution of cetylpyridiniumSample solution:  0.5 g in 10 mL of water
chloride, pass through a filter, and use a 25-mL portionAcceptance criteria:  Meets the requirements
of the filtrate.• C. DISACCHARIDE COMPOSITION:  The chromatogram of

Acceptance criteria:  NMT 0.24%; the Sample solutionthe enzymatically digested Sample solution as obtained
shows no more sulfate than corresponds to 0.25 mL ofin the test for Limit of Nonspecific Disaccharides shows
0.020 N sulfuric acid.three main peaks corresponding to dehydrated

• ELECTROPHORETIC PURITYglucuronic acid-[1→3]-chondrosamine-4-sulfated (∆Di-
[CAUTION—Voltages used in electrophoresis can readily de-4S), dehydrated glucuronic acid-[1→3]-chondrosamine-
liver a lethal shock. The hazard is increased by the use of6-sulfated (∆Di-6S), and nonsulfated dehydrated
aqueous buffer solutions and the possibility of working inglucuronic acid-[1→3]-chondrosamine (∆Di-0S) in the
damp environments. The equipment, with the possibleenzymatically digested Standard solution. By peak-area
exception of the power supply, should be enclosed inresponse, ∆Di-4S is the most abundant, followed by ∆Di-
either a grounded metal case or a case made of insulat-6S, with ∆Di-0S being the least abundant of the three.
ing material. The case should have an interlock that de-The ratio of the peak response of the ∆Di-4S to the ∆Di-
energizes the power supply when the case is opened,6S is NLT 1.0.
after which reactivation should be prevented until activa-• D. SPECIFIC ROTATION:  Meets the requirements for Opti-
tion of a reset switch is carried out. High-voltage cablescal Rotation 〈781S〉, Specific Rotation in Specific Tests
from the power supply to the apparatus should prefera-
bly be a type in which a braided metal shield completelyCOMPOSITION
encloses the insulated central conductor, and the shield• CONTENT OF CHONDROITIN SULFATE SODIUM
should be grounded. The base of the apparatus shouldStandard solutions:  1.5, 1.0, and 0.5 mg/mL of USP
be grounded metal or contain a grounded metal rim thatChondroitin Sulfate Sodium RS in water
is constructed in such a way that any leakage of electro-Sample solution:  Transfer 100 mg of dried Chondroi-
lyte will produce a short that will deenergize the powertin Sulfate Sodium to a 100-mL volumetric flask, dis-
supply before the electrolyte can flow beyond the protec-solve in 30 mL of water, and dilute with water to
tive enclosure. If the power supply contains capacitors asvolume.
part of a filter circuit, it should also contain a bleederDiluent:  Weigh about 297 mg of monobasic potassium
resistor to ensure discharge of the capacitors before thephosphate, 492 mg of dibasic potassium phosphate,
protective case is opened. A shorting bar that is activatedand 250 mg of polysorbate 80, and transfer to a 1-L
by opening the case may be considered as an addedbeaker. Dissolve in 900 mL of water, and adjust with
precaution. Because of the potential hazard associatedpotassium hydroxide or phosphoric acid to a pH of 7.0
with electrophoresis, laboratory personnel should be± 0.2. Dilute with water to 1 L, and mix thoroughly.
completely familiar with electrophoresis equipmentTitrimetric system
before using it.](See Titrimetry 〈541〉.)
Barium acetate buffer:  Dissolve 25.24 g of bariumMode:  Photometric titration
acetate in 900 mL of water. Adjust with acetic acid to aTitrant:  1 mg/mL of cetylpyridinium chloride in
pH of 5.0, and dilute with water to 1000 mL.water. Degas before use.

Staining reagent:  Dissolve 1 g of toluidine blue inEndpoint detection:  Turbidimetric with a photo-
1000 mL of 0.1 M acetic acid.electric probe

Standard solution A:  30 mg/mL of USP ChondroitinAnalysis
Sulfate Sodium RS in waterSamples:  Standard solutions, Sample solution, and

Standard solution B:  Dilute 1 mL of Standard solutionDiluent
A with water to 50 mL.Transfer 5.0 mL each of the Standard solutions and the

Sample solution:  30 mg/mL of Chondroitin Sulfate So-Sample solution to separate titration vessels, and add
dium in water25 mL of Diluent to each. Stir until a steady reading is

obtained with a phototrode either at 420, 550, or
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Calculate the absorptivity of USP Chondroitin Sulfate In four separate vials, combine 4 volumes •(e.g.,
Sodium RS: 800 µL)• (RB 1-Jun-2015) of Chondroitinase AC solution with

1 volume •(e.g., 200 µL)• (RB 1-Jun-2015) each of Standard
Result = A/(C × D × d) solution, Sample solution, System suitability solution,

and Blank. Mix thoroughly. Incubate at 37° for 3 h. •
A = absorbance of the diluted and digested [NOTE—the incubation period may be increased, if

Standard solution necessary, to complete the digestion.]• (RB 1-Jun-2015) Al-
C = concentration of USP Chondroitin Sulfate low the solutions to cool before injection.

Sodium RS in the Standard solution (mg/mL) Calculate the percentage of specific disaccharides in
D = dilution factor of digested Standard solution the portion of Chondroitin Sulfate Sodium taken:

(1/5)
d = dilution factor for the UV measurement (1/10) Result = (ΣrU/ΣrS) × (CS/CU) × 100
Enzyme suitability requirement:  The absorptivity of
the digested USP Chondroitin Sulfate Sodium RS is ΣrU = sum of the peak areas of ∆Di-0S, ∆Di-4S, and
NLT 8 AU · mL · mg–1 · cm–1. ∆Di-6S from the Sample solution

Standard solution:  2.4 mg/mL of dried USP Chondroi- ΣrS = sum of the peak areas of ∆Di-0S, ∆Di-4S, and
tin Sulfate Sodium RS in water ∆Di-6S from the Standard solution

Sample solution:  Transfer about 250 mg of dried CS = concentration of chondroitin sulfate sodium in
(105° for 4 h) Chondroitin Sulfate Sodium to a 100-mL the Standard solution (mg/mL)
volumetric flask, and dissolve in and dilute with water CU = concentration of Chondroitin Sulfate Sodium
to volume. in the Sample solution (mg/mL)

System suitability solution:  Add 1 volume of Standard Calculate the content of nonspecific disaccharides in
solution to 1 volume of Sample solution. the sample taken:

Chromatographic system
Result = CSC − SDC(See Chromatography 〈621〉, System Suitability.)

Mode:  LC
CSC = chondroitin sulfate sodium content from theDetector:  UV 230 nm

test for Content of Chondroitin Sulfate SodiumColumn:  4.6-mm × 25-cm; 5-µm packing L14
(%)Flow rate:  1 mL/min

SDC = specific disaccharides content (%)Injection volume:  25 µL
Acceptance criteria:  NMT 10.0%[NOTE—The Injection volume may be decreased to im-

• CLARITY AND COLOR OF SOLUTIONprove the peak shape of the analytes.]
Sample solution:  Transfer 2.5 g of Chondroitin SulfateSystem suitability
Sodium to a 50-mL volumetric flask. Dissolve in andSamples:  Standard solution, Sample solution, and Sys-
dilute with carbon dioxide-free water to volume, andtem suitability solution (prepared as directed for Sam-
examine immediately.ples in the Analysis)

Instrumental conditions[NOTE—The relative retention times for the ∆Di-0S,
(See Spectrophotometry and Light-Scattering 〈851〉.)∆Di-6S, and ∆Di-4S peaks are 0.80, 0.97, and 1.0,
Analytical wavelength:  420 nmrespectively.]
Cell:  1 cmSuitability requirements
Blank:  Carbon dioxide-free waterChromatogram similarity:  The chromatogram of

Analysis:  Measure the absorbance of the Samplethe Standard solution is similar to that of the refer-
solution.ence chromatogram provided with USP Chondroitin

Acceptance criteria:  NMT 0.35Sulfate Sodium RS.
• OPTICAL ROTATION 〈781S〉, Specific RotationResolution:  NLT •1.0• (RB 1-Jun-2015) between the ∆Di-

Sample solution:  30 mg/mL4S and ∆Di-6S peaks, •Standard solution• (RB 1-Jun-2015)
Acceptance criteria:  –20.0° to –30.0°Recovery factor:  NLT 95% of the USP Chondroitin

• PH 〈791〉:  5.5–7.5, in a solution (1 in 100)Sulfate Sodium RS added to the Sample solution
• LOSS ON DRYING 〈731〉[NOTE—This test is intended to demonstrate the ab-

[NOTE—Chondroitin Sulfate Sodium is extremely hygro-sence of enzyme inhibition by impurities in the arti-
scopic once dried. Avoid exposure to the atmosphere,cles being tested. Performance of this test is required
and weigh promptly.]only for the articles being tested not meeting the Ac-

Analysis:  Dry at 105° for 4 h.ceptance criteria. The Recovery factor can be calculated
Acceptance criteria:  NMT 12.0%as follows:

ADDITIONAL REQUIREMENTSResult = {[(2 × ΣrSY) − ΣrU]/ΣrS} × 100
• PACKAGING AND STORAGE:  Preserve in tight containers.
• LABELING:  Label it to state the source(s) from which theΣrSY = sum of the peak areas of ∆Di-0S, ∆Di-4S, and

article was derived, whether bovine, porcine, avian, or a∆Di-6S from the System suitability solution
mixture of any of them.ΣrU = sum of the peak areas of ∆Di-0S, ∆Di-4S, and

• USP REFERENCE STANDARDS 〈11〉∆Di-6S from the Sample solution
USP Chondroitin Sulfate Sodium RSΣrS = sum of the peak areas of ∆Di-0S, ∆Di-4S, and

∆Di-6S from the Standard solution]
•• (RB 1-Jun-2015)

Analysis
Samples:  Blank, Standard solution, Sample solution,
and System suitability solution
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