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3-Quinolinecarboxylic acid, 1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-7-(1-piperazinyl)-;
1-Cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-7-(1-piperazinyl)-3-quinolinecarboxylic acid CAS RN®: 85721-33-1; UNII: 5E8K91004U.

DEFINITION

Ciprofloxacin contains NLT 98.0% and NMT 102.0% of ciprofloxacin (C FN303), calculated on the dried basis.
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IDENTIFICATION
Change to read:

* A. ASpectroscopic 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
Buffer: 0.025 M phosphoric acid. Adjust with triethylamine to a pH of 3.0 £ 0.1.
Mobile phase: Acetonitrile and Buffer (13:87)
Standard solution: 0.5 mg/mL of USP Ciprofloxacin RS prepared as follows. Transfer 12.5 mg of USP Ciprofloxacin RS to a 25-mL volumetric

flask. Add 0.1 mL of 7% phosphoric acid, and dilute with Mobile phase to volume.
System suitability stock solution: 0.025 mg/mL of USP Ciprofloxacin Ethylenediamine Analog RS in Mobile phase

System suitability solution: Transfer 1.0 mL of the System suitability stock solution to a 10-mL volumetric flask, and dilute with Standard
solution to volume.

Sample solution: Transfer 25 mg of Ciprofloxacin to a 50-mL volumetric flask. Add 0.2 mL of 7% phosphoric acid, and dilute with Mobile
phase to volume.

Chromatographic system

(See Chromatography (621), System Suitability.)
Mode: LC
Detector: UV 278 nm
Column: 4.6-mm x 25-cm; packing L1

Column temperature: 30 + 1°
Flow rate: 1.5 mL/min
Injection volume: 10 pL
System suitability
Samples: Standard solution and System suitability solution
[Note—The relative retention times for ciprofloxacin ethylenediamine analog and ciprofloxacin are about 0.7 and 1.0, respectively.]
Suitability requirements
Resolution: NLT 6 between ciprofloxacin ethylenediamine analog and ciprofloxacin, System suitability solution
Tailing factor: NMT 2.5, Standard solution
Relative standard deviation: NMT 1.5%, Standard solution
Analysis

www.webofpharma.com


https://online.uspnf.com/uspnf/current-document/1_GUID-37232E7C-5275-4B7B-9007-9587E166E4C1_5_en-US#C197S1
https://online.uspnf.com/uspnf/current-document/1_GUID-37232E7C-5275-4B7B-9007-9587E166E4C1_5_en-US#C197S1
https://online.uspnf.com/uspnf/current-document/1_GUID-37232E7C-5275-4B7B-9007-9587E166E4C1_5_en-US#C197S1
https://online.uspnf.com/uspnf/current-document/1_GUID-37232E7C-5275-4B7B-9007-9587E166E4C1_5_en-US#C197S1
https://online.uspnf.com/uspnf/current-document/1_GUID-37232E7C-5275-4B7B-9007-9587E166E4C1_5_en-US#C197S1
https://store.usp.org/product/1134313
https://store.usp.org/product/1134313
https://store.usp.org/product/1134324
https://online.uspnf.com/uspnf/current-document/1_GUID-6C3DF8B8-D12E-4253-A0E7-6855670CDB7B_9_en-US#C621S12
https://online.uspnf.com/uspnf/current-document/1_GUID-6C3DF8B8-D12E-4253-A0E7-6855670CDB7B_9_en-US#C621S12
https://online.uspnf.com/uspnf/current-document/1_GUID-6C3DF8B8-D12E-4253-A0E7-6855670CDB7B_9_en-US#C621S12
https://online.uspnf.com/uspnf/current-document/1_GUID-6C3DF8B8-D12E-4253-A0E7-6855670CDB7B_9_en-US#C621S12
https://online.uspnf.com/uspnf/current-document/1_GUID-6C3DF8B8-D12E-4253-A0E7-6855670CDB7B_9_en-US#C621S12

httifgRegMgtamthuoc.com/ USP-NF Ciprofioxacin

Samples: Standard solution and Sample solution

Calculate the percentage of ciprofloxacin (C17H18FN303) in the portion of Ciprofloxacin taken:

Result = (r,/r;) x (C/C,) x 100

r, =peakarea from the Sample solution

ry =peakarea from the Standard solution

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

C, = concentration of Ciprofloxacin in the Sample solution (mg/mL)

Acceptance criteria: 98.0%—102.0% on the dried basis

IMPURITIES
* Resipue on leniTion (281): NMT 0.1%, except that where it is intended for use in preparing Ciprofloxacin for Oral Suspension, it is NMT 0.2%.
* ORrGANIC IMPURITIES

Buffer: Dilute 3.4 mL of phosphoric acid with water to 2000 mL. Adjust with triethylamine to a pH of 3.0 + 0.1.

Solution A: Acetonitrile

Mobile phase: See Table 1.

Table 1

Time Buffer Solution A
(min) (%) (%)
0 87 13
10 87 13
11 50 50
16 50 50
16.1 87 13
20 87 13

Diluent: Solution A and Buffer (13:87)

System suitability solution: 7.5 ug/mL each of USP Ciprofloxacin Ethylenediamine Analog RS and USP Ciprofloxacin RS in Diluent

Standard stock solution: 0.1 mg/mL each of USP Fluoroquinolonic Acid RS and USP Ciprofloxacin RS prepared as follows. Add suitable
amounts of USP Fluoroquinolonic Acid RS and USP Ciprofloxacin RS to a suitable volumetric flask. Add 0.1% of the flask volume of 6 M

ammonium hydroxide and dilute with water to volume.
Standard solution: 0.7 pg/mL each of USP Fluoroquinolonic Acid RS and USP Ciprofloxacin RS from Standard stock solution in Diluent
Sample solution: 0.35 mg/mL of Ciprofloxacin prepared as follows. Transfer 35 mg of Ciprofloxacin to a 100-mL volumetric flask, add 0.2 mL
of 7% phosphoric acid, and dilute with Diluent to volume.

Chromatographic system

(See Chromatography (621), System Suitability.)
Mode: LC
Detector: UV 263 and 278 nm
Column: 4.6-mm x 25-cm; 5-pym packing L1

Column temperature: 40°
Flow rate: 1.5 mL/min
Injection volume: 30 pL
System suitability
Samples: System suitability solution and Standard solution
[Note—The relative retention times for ciprofloxacin ethylenediamine analog and ciprofloxacin are 0.7 and 1.0, respectively.]
Suitability requirements
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Resolution: NLT 6.0 between ciprofloxacin ethylenediamine analog and ciprofloxacin at 278 nm, System suitability solution
Tailing factor: NMT 2.0 for the ciprofloxacin peak at 278 nm, Standard solution
Relative standard deviation: NMT 5.0% for ciprofloxacin at 278 nm; NMT 5.0% for fluoroquinolonic acid at 263 nm, Standard solution
Analysis
Samples: Standard solution and Sample solution
Calculate the percentage of fluoroquinolonic acid in the portion of Ciprofloxacin taken:

Result = (r,/r;) x (C/C ) x 100
r, = peakresponse of fluoroquinolonic acid at 263 nm from the Sample solution
r. =peak response of fluoroquinolonic acid at 263 nm from the Standard solution

S

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

C, = concentration of Ciprofloxacin in the Sample solution (mg/mL)

Calculate the percentage of the ciprofloxacin ethylenediamine analog and any individual unspecified impurity in the portion of
Ciprofloxacin taken:

Result = (r /r;) x (C/C ) x 100

r, =peakresponse of each impurity at 278 nm from the Sample solution

ry = peakresponse of ciprofloxacin at 278 nm from the Standard solution

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

C, = concentration of Ciprofloxacin in the Sample solution (mg/mL)

Acceptance criteria: See Table 2. Disregard peaks less than 0.05%.

Table 2
Relative Acceptance
Retention Wavelength Criteria,

Name Time (nm) NMT (%)
Ciprofloxacin
ethylenediamine
analog 0.70 278 0.2
Ciprofloxacin 1.00 278 -
Fluoroquinolonic
acid 1.89 263 0.2
Any individual
unspecified -
impurity 278 0.2
Total impurities - - 0.5

@ Total impurities does not include the fluoroquinolonic acid impurity.

SPECIFIC TESTS

* CLARITY OF SOLUTION
Sample solution: Dissolve 0.25 g in 10 mL of 0.1 N hydrochloric acid.
Acceptance criteria: A clear to slightly opalescent solution is obtained.
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* MicrogiaL EnumeraTion Tests (61)and Tests ror Seeciriep Microoreanisms (62): Where it is intended for use in preparing Ciprofloxacin for Oral

Suspension, the total microbial count does not exceed 103 cfu/g, and the total combined molds and yeasts count does not exceed 102 cfu/g. It
also meets the requirements for absence of Salmonella species and Escherichia coli.
* Loss on Drying (731)

Analysis: Dry under vacuum at 120° for 6 h.

Acceptance criteria: NMT 1.0%, except that where it is labeled as intended for use in preparing Ciprofloxacin for Oral Suspension, 10%-20%
requirements.
* BacreriaL Enpotoxins Test (85): Where the label states that it is sterile or where the label states that Ciprofloxacin must be subjected to further
processing during the preparation of injectable dosage forms, it contains NMT 0.50 USP Endotoxin Units/mg of ciprofloxacin.

ADDITIONAL REQUIREMENTS

* PackacGiNG AND STorAGEe: Preserve in tight, light-resistant containers. Store at 25°, excursions permitted between 15° and 30°, and avoid
excessive heat.

* Laeeing: Where it is intended for use in preparing injectable dosage forms, the label states that it is sterile or must be subjected to further
processing during the preparation of injectable dosage forms. Where it is intended for use in preparing Ciprofloxacin for Oral Suspension, it is
so labeled.

* USP REFERENCE STANDARDS (11)
USP Ciprofloxacin RS
USP Ciprofloxacin Ethylenediamine Analog RS
1-Cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-7-[(2-aminoethyl)amino]-3-quinolinecarboxylic acid hydrochloride.

C,.H,,FN,0, - HC| 341.77

USP Fluoroquinolonic Acid RS
7-Chloro-1-cyclopropyl-6-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid.
C,;H,CIFNO, 281.67

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

Topic/Question Contact Expert Committee

CIPROFLOXACIN Documentary Standards Support SM12020 Small Molecules 1

Chromatographic Database Information: Chromatographic Database
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