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Ciprofloxacin is a fluoroquinolone, commonly  used to prevent or cure bacterial infections. In the event of biological warfare, ciprofloxacin may also be used to treat and 
prevent dangerous illnesses that are deliberately spread such as anthrax, plague, tularemia, and anthrax of the skin or mouth.

Determination of Ciprofloxacin in Human Plasma by LC/MS/MS

Introduction

Purpose
Ciprofloxacin is used to treat infections of the skin, lungs, airways, bones, and joints 
caused by susceptible bacteria. Ciprofloxacin is also frequently used to treat urinary tract 
infections caused by bacteria such as E.coli. Ciprofloxacin is effective in treating 
infectious diarrheas caused by E. coli, Campylobacter jejuni, and Shigella bacteria.

Ciprofloxacin administered together with Theophylline can lead to elevated, toxic blood 
levels of theophylline. Iron salts and antacids may reduce the absorption of ciprofloxacin 
may increase the blood thinning effect of warfarin (Coumadin).

The absolute bioavailability of Ciprofloxacin is approximately 70% with no substantial 
loss by first pass metabolism. Maximum serum concentrations are attained 1 to 2 hours 
after oral dosing. The serum elimination half-life in subjects with normal renal function is 
approximately 4 hours. The binding of Ciprofloxacin to serum proteins is 20 to 40% which 
is not likely to be high enough to cause significant protein binding interactions with other 
drugs (http://www.drugs.com/pro/ciprofloxacin.html)

Ciprofloxacin is not recommended in pediatric population on account of its possible 
adverse effect on growing cartilage, however It is being commonly used for treatment of 
variety of infections in children very little information is available on the risks involved in 
its use. This method was developed for a pediatric clinical trail to monitor the levels of 
Ciprofloxacin levels in plasma as different dose levels.

Conclusion
LC/MS/MS offers a specific and sensitive platform for determination of Ciprofloxacin for
clinical diagnosis as well research and development which can include Safety, Efficacy,
Toxicokinetics as well as Pharmacokinetics in pre-clinical and clinical studies.

Method

A sensitive LC-MS/MS method was developed for the determination of Ciprofloxacin in
human plasma. The samples were prepared through protein precipitation with
Lomefloxacin as the internal standards. The final supernatant was analyzed on the API
5000 LC-MS/MS system by electrospray ionization (ESI) mass spectrometry with multiple
reaction monitoring (MRM) of positive ions. The ions monitored were 331.50→231.10 for
Ciprofloxacin and 351.60→249 for Lomefloxacin. The ratio of analyte product ion peak
area to that of the internal standard were the responses used for quantitation.

The validation showed that the method is linear (r2 = 0.99) over the concentration
range of 1 ng/mL to 100 ng/mL. No significant interference was observed in blank
plasma.

The mean intra-day accuracy of the human plasma standards for Ciprofloxacin was
within ± 3.88% from the nominal concentration. The mean intra-day accuracy for the
determination of Ciprofloxacin in human plasma QC’s did not exceed 14.21%. The
intra-day precision for the determination of Ciprofloxacin in human plasma did not
exceed 8.36% CV.

Ciprofloxacin extracted from plasma was stable at 4ºC (the temperature of the cooled
auto-sampler) for at least 24 hours. Ciprofloxacin was also stable in plasma after 3
freeze-thaw cycles. The selectivity, sensitivity, linearity, accuracy, precision and
robustness of the method are sufficient for analysis of Ciprofloxacin in human plasma
samples. Ciprofloxacin has been shown to be stable in Lithium Heparin human
plasma at -20°C and at -80°C for 2 months.

Results and Discussion
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