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Ciprofloxacin Injection

DEFINITION

Ciprofloxacin Injection is a sterile solution of Ciprofloxacin or Ciprofloxacin Hydrochloride in Water for Injection, in 5% Dextrose Injection, or in
0.9% Sodium Chloride Injection prepared with the aid of Lactic Acid. It contains NLT 90.0% and NMT 110.0% of the labeled amount of
ciprofloxacin (C,,H, ,FN,0,).

IDENTIFICATION
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

Solution A: 0.025 M phosphoric acid. Adjust with triethylamine to a pH of 3.0 £ 0.1.
Mobile phase: Acetonitrile and Solution A (13:87)
Standard solution: 0.5 mg/mL of USP Ciprofloxacin Hydrochloride RS in Mobile phase

System suitability solution: 0.025 mg/mL of USP Ciprofloxacin Ethylenediamine Analog RS in Mobile phase. Transfer 1.0 mL of this solution
to a 10-mL volumetric flask, and dilute with Standard solution to volume.

Sample solution: Equivalent to 0.5 mg/mL of Ciprofloxacin from Injection diluted with Mobile phase
Chromatographic system
(See Chromatography (621), System Suitability.)

Mode: LC

Detector: UV 278 nm

Column: 4.6-mm x 25-cm; packing L1

Temperature: 30 + 1°

Flow rate: 1.5 mL/min
Injection size: 10 pL
System suitability
Samples: Standard solution and System suitability solution
[Note—The relative retention times for ciprofloxacin ethylenediamine analog and ciprofloxacin are 0.7 and 1.0, respectively.]
Suitability requirements
Resolution: NLT 6 between the ciprofloxacin ethylenediamine analog peak and the ciprofloxacin peak
Column efficiency: NLT 2500 theoretical plates from the ciprofloxacin peak, Standard solution
Tailing factor: NMT 2.5 for the ciprofloxacin peak, Standard solution
Relative standard deviation: NMT 1.5%, Standard solution
Analysis
Samples: Standard solution and Sample solution

Calculate the percentage of the labeled amount of C._H, FN,O, from the portion of Ciprofloxacin Injection taken:

Result = (r /ry) x (C/C ) x (M_/M_) x 100

r, = peakresponse from the Sample solution
ro = peakresponse from the Standard solution
C, = concentration of USP Ciprofloxacin Hydrochloride RS in the Standard solution (mg/mL)

C, nominal concentration of ciprofloxacin in the Sample solution (mg/mL) DOC um entS
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M,, = molecular weight of ciprofloxacin, 331.34

M, = molecular weight of anhydrous ciprofloxacin hydrochloride, 367.81

Acceptance criteria: 90.0%—110.0%

OTHER COMPONENTS
* LacTic Acip CoNTENT

Mobile phase: Acetonitrile and 0.005 N sulfuric acid (3:17)
Standard solution: 0.8 mg/mL of USP Sodium Lactate RS in water or 4 mg/mL where the Injection is labeled as being a concentrated form

Sample solution: Use the undiluted Injection.
Chromatographic system
(See Chromatography (621), System Suitability.)
Mode: LC
Detector: UV 208 nm
Column: 7.8-mm x 30-cm; packing L17

Temperature: 40 £ 1°
Flow rate: 0.6 mL/min
Injection size: 20 pL
System suitability
Sample: Standard solution
Suitability requirements
Tailing factor: NMT 2.0 for the analyte peak
Relative standard deviation: NMT 2.0%
[Note—After each analysis, rinse the column with a mixture of 0.01 N sulfuric acid and acetonitrile to elute the ciprofloxacin from the
column. Promptly regenerate the column with 0.01 N sulfuric acid, and the column may be reused or stored.]
Analysis
Samples: Standard solution and Sample solution
Calculate the concentration of lactic acid (CSHGOS) in mg/mg of ciprofloxacin:

Result = (r /rg) x (C,/C ) x (M /M)

r, = peakresponse of lactic acid from the Sample solution

ro = peakresponse of lactic acid from the Standard solution

C, = concentration of USP Sodium Lactate RS in the Standard solution (mg/mL)
C., =nominal concentration of ciprofloxacin in the Sample solution (mg/mL)

= molecular weight of lactic acid, 90.08

M_ = molecular weight of sodium lactate, 112.07

Acceptance criteria: 0.288-0.352 mg of lactic acid for each mg of ciprofloxacin claimed on the label, except that where the Injection is
labeled as being a concentrated form, it contains 0.335-0.409 mg of lactic acid for each mg of ciprofloxacin claimed on the label
* Dextrose ConTenT (if present)
Sample solution: Undiluted Injection
Analysis: Determine the angular rotation in a suitable polarimeter tube (see Optical Rotation (781)).

Calculate the percentage (g/100 mL) of dextrose (C()HnO6 : HZO) in the portion of Injection taken:
Result=AxRx (M _/M_) x (100/F)

A =100 mm divided by the length of the polarimeter tube (mm)

R = observed rotation (degrees)
M,, =molecular weight of dextrose monohydrate, 198.17

, Documents
M_ =molecular weight of anhydrous dextrose, 180.16
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