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5-Thia-1-azabicyclo[4.2.0]oct-2-ene-2-carboxylic acid, 3-[[(5-methyl-1,3,4-thiadiazol-2-yl)thio]methyl]-8-oxo-7-[[1H-tetrazol-1-yl)acetyllamino]-(6R-
trans);
(6R,7R)-3-[[(5-Methyl-1,3,4-thiadiazol-2-yl)thio]methyl]-8-oxo-7-[2-(1H-tetrazol-1-yl)acetamido]-5-thia-1-azabicyclo[4.2.0]oct-2-ene-2-carboxylic
acid CASRN®: 25953-19-9; UNII: IHS69L0OYA4T.

DEFINITION

Cefazolin contains NLT 95.0% and NMT 103.0% of cefazolin (C, H, ,N,0,S,), calculated on the anhydrous basis.

IDENTIFICATION
Change to read:

« A. ASpecTroscoric IpenTiFication Tests (197), Infrared Spectroscopy: 197K A (CN 1-Mav-2020)

* B. The retention time of the major peak of the Sample solution corresponds to that of the Standard solution, as obtained in the Assay.

ASSAY
* PROCEDURE
Protect all solutions containing cefazolin from light.
Buffer A: 0.9 g/L of anhydrous dibasic sodium phosphate and 1.3 g/L of citric acid monohydrate in water
Buffer B: 5.7 g/L of anhydrous dibasic sodium phosphate and 3.6 g/L of monobasic potassium phosphate in water
Mobile phase: Acetonitrile and Buffer A (10:90)
Standard solution: 50 pg/mL of USP Cefazolin RS in Buffer B
Sample solution: 50 pg/mL of Cefazolin in Buffer B
Chromatographic system
(See Chromatography (621), System Suitability.)
Mode: LC
Detector: UV 254 nm
Column: 3.9-mm x 30-cm; 10-um packing L1

Flow rate: 2 mL/min
Injection volume: 10 pL
System suitability
Sample: Standard solution
Suitability requirements
Relative standard deviation: NMT 2.0%
Tailing factor: NMT 1.5
Analysis
Samples: Standard solution and Sample solution

Calculate the percentage of cefazolin (C14H14N804S3) in the portion of Cefazolin taken:

Result = (ru/rs) x (Cs/CU) x P x 100

r, = peakresponse of cefazolin from the Sample solution

ry = peak response of cefazolin from the Standard solution

C, = concentration of USP Cefazolin RS in the Standard solution (mg/mL)
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C, =concentration of Cefazolin in the Sample solution (mg/mL)

P = potency of cefazolin in USP Cefazolin RS (mg/mg)

Acceptance criteria: 95.0%-103.0% on the anhydrous basis

IMPURITIES
* OrGANIc IMPURITIES
Protect all solutions containing cefazolin from light.
Solution A: 6.8 g/L of monobasic potassium phosphate in water
Solution B: 6.8 g/L of monobasic potassium phosphate adjusted with 10% sodium hydroxide to a pH of 6.8 before final dilution with water
Solution C: Acetonitrile and Solution A (1:1)
Mobile phase: See Table 1.

Table 1

Time Solution B Solution C

(min) (%) (%)
0 98 2
7 98 2
15 85 15
30 80 20
35 80 20
45 50 50
50 50 50
55 98 2
65 98 2

Blank: Use Solution B.
System suitability stock solution: 2 mg/mL of USP Cefazolin RS in 0.05 M sodium hydroxide. Set the solution aside at room temperature for
5 min. [Note—The cefazolin epimer is formed upon treatment of cefazolin with sodium hydroxide.]
System suitability solution: System suitability stock solution and Solution B (1:24)
Standard solution: 25 pg/mL of USP Cefazolin RS in Solution B. Use this solution immediately after preparation.
Sample solution: 2.5 mg/mL of Cefazolin in Solution B. Use this solution immediately after preparation.
Chromatographic system
(See Chromatography (621), System Suitability.)
Mode: LC
Detector: UV 210 and 254 nm
Column: 4.6-mm x 25-cm; 5-um packing L1

Column temperature: 30°
Flow rate: 1.5 mL/min
Injection volume: 20 pL
System suitability
Sample: System suitability solution
Suitability requirements
Resolution: NLT 8.0 between cefazolin and cefazolin epimer, 254 nm
Analysis
Samples: Blank, Standard solution, and Sample solution
Calculate the percentage of tetrazolylacetic acid and tetrazolylacetamide acetal in the portion of Cefazolin taken:

Result = (rU(210)/rs(254)) x (C4/C,) % (1/F) x 100
Ty = peak response of tetrazolylacetic acid or tetrazolylacetamide acetal at 210 nm from the Sample solution

Toos = peak response of cefazolin at 254 nm from the Standard solution
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C = concentration of USP Cefazolin RS in the Standard solution (mg/mL)
C, = concentration of the Cefazolin in the Sample solution (mg/mL)
F = relative response factor (see Table 2)

Calculate the percentage of each impurity other than tetrazolylacetic acid and tetrazolylacetamide acetal in the portion of Cefazolin

taken:
Result = (rU(254)/rs(254)) x (C4/C,) x (1/F) x 100
Toess = peak response of each impurity other than tetrazolylacetic acid or tetrazolylacetamide acetal at 254 nm from the Sample
solution
Toosy = peak response of cefazolin at 254 nm from the Standard solution
C, = concentration of USP Cefazolin RS in the Standard solution (mg/mL)
C, = concentration of the Cefazolin in the Sample solution (mg/mL)
F = relative response factor (see Table 2)

Acceptance criteria: See Table 2. Disregard peaks corresponding to those in the Blank.

Table 2
Analytical Relative Relative Acceptance
Wavelength Retention Response Criteria,
Name (nm) Time Factor NMT (%)
Tetrazolylacetic
acid@ 210 0.07 0.40 1.0
Tetrazolyl
acetamide acetal2 210 0.08 0.33 1.0
Cefazolin open-ring
lactone®d or
Cefazolin 3-
hydroxymethyl€ 254 0.20 1.0 0.5
Methylthiadiazole
thiolf 254 0.23 0.91 1.0
7-Aminocephalo
sporanic acid9 254 0.42 1.1 1.0
Cefazolin 3-methyl
analog? 254 0.44 0.87 1.0
Cefazolin lactone! 254 0.50 0.85 1.0
Cefazolin acetoxy
analog! 254 0.61 0.68 1.0
Cefazolin deacyl
atedX 254 0.68 1.2 1.0
Cefazoloic acid
isomers! 254 0.84 1.0 1.0
Cefazolin 254 1.0 - -
Cefazolin epimer™ 254 1.2 0.98 1.0
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Analytical Relative Relative Acceptance
Wavelength Retention Response Criteria,
Name (nm) Time Factor NMT (%)
Cefazolin pivaloyl? 254 1.4 0.92 1.0
Any individual
unspecified -
impurity 254 1.0 0.1
Total impurities - - - 3.5

8 2-(1H-Tetrazol-1-yl)acetic acid.
b N-(2,2-Dihydroxyethyl)-2-(1H-tetrazol-1-yl)acetamide.

c

d (R)-2-[2-(1H-Tetrazol-1-yl)acetamido]-2-[(R)-7-ox0-2,4,5,7-tetrahydro-1H-furo[3,4-d][1,3]thiazin-2-yl]acetic acid.
€ (6R,7R)-7-[2-(1H-Tetrazol-1-yl)acetamido]-3-(hydroxymethyl)-8-oxo-5-thia-1-azabicyclo[4.2.0]oct-2-ene-2-carboxylic acid.

f 5-Methyl-1,3,4-thiadiazole-2-thiol (MMTD).

The identification of this impurity is tentative. The names of the most likely compounds are listed in footnotes dande

9 (6R,7R)-3-(Acetoxymethyl)-7-amino-8-oxo-5-thia-1-azabicyclo[4.2.0]oct-2-ene-2-carboxylic acid (7-ACA).

h

I (6R,7R)-7-[2-(1H-Tetrazol-1-yl)acetamido]-3-(acetoxymethyl)-8-oxo-5-thia-1-azabicyclo[4.2.0]oct-2-ene-2-carboxylic acid.

(6R,7R)-7-[2-(1H-Tetrazol-1-yl)acetamido]-3-methyl-8-oxo-5-thia-1-azabicyclo[4.2.0]oct-2-ene-2-carboxylic acid.
I N-{(5aR,6R)-1,7-Dioxo-1,3,4,5a,6,7-hexahydroazeto[2,1-b]furo[3,4-d][1,3]thiazin-6-yl}-2-(1H-tetrazol-1-yl)acetamide.

K" (6R,7R)-7-Amino-3-[(5-methyl-1,3,4-thiadiazol-2-ylthio)methyl]-8-oxo-5-thia-1-azabicyclo[4.2.0]oct-2-ene-2-carboxylic acid.

! Three isomers of this impurity may not be fully resolved by this method. The limit applies to the sum of the isomers, which are as follows:
Cefazolin open-ring delta-3: (2R)-2-{(R)-[2-(1H-Tetrazol-1-yl)acetamido](carboxy)methyl}-5-[(5-methyl-1,3,4-thiadiazol-2-ylthio)methyl]-3,6-
dihydro-2H-1,3-thiazine-4-carboxylic acid. Cefazolin open-ring delta-2: (2R)-2-{(R)-[2-(1H-Tetrazol-1-yl)acetamido](carboxy)methyl}-5-[(5-
methyl-1,3,4-thiadiazol-2-ylthio)methyl]-3,4-dihydro-2H-1,3-thiazine-4-carboxylic acid. Cefazolin open-ring delta-4: (2R)-2-{(R)-[2-(1H-Tetrazol-
1-yl)acetamido](carboxy)methyl}-5-[(5-methyl-1,3,4-thiadiazol-2-ylthio)methyl]-5,6-dihydro-2H-1,3-thiazine-4-carboxylic acid.

M (6R,7S)-7-[2-(1H-Tetrazol-1-yl)acetamido]-3-[(5-methyl-1,3,4-thiadiazol-2-ylthio)methyl]-8-oxo-5-thia-1-azabicyclo[4.2.0]oct-2-ene-2-

carboxylic acid.

N (6R,7R)-3-((5-Methyl-1,3,4-thiadiazol-2-ylthio)methyl)-8-oxo-7-pivalamido-5-thia-1-azabicyclo[4.2.0]oct-2-ene-2-carboxylic acid.

SPECIFIC TESTS
» Warter DeterminaTion, Method | (921): NMT 2.0%

ADDITIONAL REQUIREMENTS
* PackaGING AND STORAGE: Preserve in tight containers.

* USP ReFeReNCE STANDARDS (11)
USP Cefazolin RS

Auxiliary Information - Please check for your question in the FAQs before contacting USP.

Topic/Question Contact

Expert Committee

CEFAZOLIN Documentary Standards Support

Chromatographic Database Information: Chromatographic Database

Most Recently Appeared In:

Phari

Current DoclD: GUID-EA1A8988-7F6B-40E7-ADB0-83FA6D226803_4_en-US

macopeial Forum: Volume No. PF 39(1)

DOI: https://doi.org/10.31003/USPNF_M13970_04_01
DOI ref: n6h03

SM12020 Small Molecules 1

www.webofpharma.com



https://online.uspnf.com/uspnf/current-document/1_GUID-FBA763E7-E62C-4F19-A3E0-2141FD4EFFE4_2_en-US#C921S1
https://online.uspnf.com/uspnf/current-document/1_GUID-FBA763E7-E62C-4F19-A3E0-2141FD4EFFE4_2_en-US#C921S1
https://online.uspnf.com/uspnf/current-document/1_GUID-FBA763E7-E62C-4F19-A3E0-2141FD4EFFE4_2_en-US#C921S1
https://online.uspnf.com/uspnf/current-document/1_GUID-FBA763E7-E62C-4F19-A3E0-2141FD4EFFE4_2_en-US#C921S1
https://online.uspnf.com/uspnf/current-document/1_GUID-FBA763E7-E62C-4F19-A3E0-2141FD4EFFE4_2_en-US#C921S1
https://online.uspnf.com/uspnf/current-document/1_GUID-041BE2C7-30A1-44FA-AC03-6F6997D2F251_3_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-041BE2C7-30A1-44FA-AC03-6F6997D2F251_3_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-041BE2C7-30A1-44FA-AC03-6F6997D2F251_3_en-US
https://online.uspnf.com/uspnf/current-document/1_GUID-041BE2C7-30A1-44FA-AC03-6F6997D2F251_3_en-US
https://store.usp.org/product/1097603
https://www.usp.org/frequently-asked-questions
mailto:stdsmonographs@usp.org?subject=Monograph:%20CEFAZOLIN,%20ID%20:%2013970
https://www.uspchromcolumns.com/
https://doi.org/10.31003/USPNF_M13970_04_01
https://doi.org/10.31003/USPNF_M13970_04_01

