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INTRODUCTION 

Quinolone antibiotic is an example of large group 

of broad spectrum bactericidal drug. These drugs 

are bicyclic in nature. Quinolone antibiotic are used 

in human and veterinary medicine to treat bacterial 

infection, as well as in animal. Mostly all quinolone 

antibiotics in use are flouro quinolones. It contains 

fluorine atom in their chemical structure.
[1-3]

 They 

are effective against all gram positive and Gram 

negative bacteria. Fluoroquinolones are synthetic 

antibacterial agents structurally related to nalidixic acid4. 

See the below structure of nalidixic acid with IUPAC 

name. 
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1-ethyl-7-methyl-1,8a-dihydro-1,8-naphthyridine-3-carboxylic acid

Nalidixic acid
 

 

They give various physical and chemical favorable 

properties such as excellent bioavailability, good tissue 

penetrability, and low adverse and toxic effects. 

Fluoroquinolones drugs are potentially used in the 

treatment of urinary tract infection and prostatitis. 

Fluoroquinolones are also employed against bacterial 

enteric infections, biliary tract infections, sexually 

transmitted diseases.
[5-7]

 There are many derivatives 

of Fluoroquinolone like Ciprofloxacin. In this 

review we focus on ciprofloxacin drug; this drug is 

available in the market in cheap cost. It is used in 

the treatment of bacterial infection. This drug is an 

example of fluoroquinolones category or 

fluoroquinolones derivatives.
[8]

 This drug is an example 

of broad spectrum second generation antibacterial agent. 

Ciprofloxacin is used in the treatment of mostly 

gram negative bacteria; urinary tract infections, 

skin, ophthalmic, respiratory, bone and joint, intra 

abdominal infections bacterial diarrheal infections 

and periodontal pathogens.
[9-10]

 See the below 

structure of Ciprofloxacin with IUPAC name. 
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ABSTRACT 
 

Ciprofloxacin (CF) is antibiotics and it sold as topmost selling drug. This drug is 

available at a cheap cost. This drug is used to treat many bacterial infections. Many 

researcher and scientists are working on Ciprofloxacin (CF) drug for various 

applications. This drug gives effect on different drug delivery systems. The main 

objective of review paper is to highlight the details of pure drug Ciprofloxacin (CF) 

and its delivery systems along with current research on Ciprofloxacin (CF) drug. In 

this review; we focused on history of CF, pharmacokinetics, mechanism of action for 

CF, types of dosage of Ciprofloxacin available in the market with their cost. It also 

highlighted drug to drug interactions with their adverse drug reactions of CF. The few 

drug delivery systems (DDS) of Ciprofloxacin (CF) were developed in the second 

decade. 
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1-cyclopropyl-6-fluoro-4-oxo-7-(piperazin-1-yl)-1,4-dihydroquinoline-3-carboxylic acid

Ciprofloxacin

 
 

Ciprofloxacin (CF) is not used for the treatment of 

viral disease; it is a nucleic acid synthesis 

inhibitors. Ciprofloxacin is most popular drug and 

most selling antibiotic drug.
[11-13]

 There are number 

of researcher and scientists are working on this 

Ciprofloxacin (CF) drug. Many researcher and 

scientists are work on the development of novel 

drug delivery systems of CF in the last 3 decades 

(1985-2017).
[14]

 It includes the patents and different 

marketed products of Ciprofloxacin (CF) with their 

price along with the properties. The Ciprofloxacin 

properties are shown in table 1.  

 

Table 1: Ciprofloxacin properties. 

Sr. no. Name of Ciprofloxacin properties Description 

1 Molecular formula C17H18FN2O3 

2 Melting point ( °C) 581.8
o
C 

3 Biological half-life 3.5 h 

4 pKa (Strongly Acidic) -0.57 

5 pKa (Strongest Basic) 5.76 

6 Water solubility 1.35 mg/ml 

 

Ciprofloxacin (CF) drug was store in the temperature 

like in between 5-25 °C. Quinolones were first 

discovered or developed in 1960's. Quinolones are 

classified as per generation.  It is based on the 

antimicrobial activity. In the 1
st
 generation; there is a 

nalidixic acid was developed in 1962 to treat urinary 

tract infections.
[15-16]

 After Nalidixic acid; introduction of 

fluorine group in quinolone ring; then it gives a 2
nd

 

generation like Ciprofloxacin. This drug was developed 

to treat a number of infections. Ciprofloxacin parameter 

i.e. CF are given below;  

 

Table 2: Pharmacokinetic parameters. 

Sr. no. Parameter Values 

1 Renal excretion 70 % 

2 Volume of distribution 3.5 Liter /kg 

3 Hepatic metabolism 5% 

4 Half life 3 to 4 hours 

5 Plasma protein binding 30-40 % 

6 Bioavailability (Oral) 69-71% 

 

About 60-80% CF is rapidly absorbed within 1 to 1.5 

hours, when given by oral route and it has no significant 

effect when administered with food. This drug penetrates 

well into the most of the body fluids and tissues. It gives 

exceed serum concentrations in both men and women. 

This drug metabolized into oxo-Ciprofloxacin, sulfo-

Ciprofloxacin. With oral administration, this drug 

approximately 15% of the dose is converted into four 

metabolites which are identified in human urine. About 

50% of Ciprofloxacin are eliminated by kidney, 15% by 

feces, and 45% of liver. This drug is used for the 

treatment of acute sinusitis, lower respiratory tract 

infection, chronic bronchitis, hospital acquired 

pneumonia, kidney, urinary tract, diarrheal and 

abdominal infections, skin and soft tissue, bone and joint 

infections.
[18]

 The all fluoroquinolones gives mechanism 

of action by inhibiting   type   2   bacterial   DNA 

topoisomerases, DNA gyrase and topoisomerase IV. 

This drug binds and traps the enzyme-DNA complex. 

This drug binds to blocks DNA synthesis and cell 

growth. Ciprofloxacin (CF) is available in the market as 

tablet, infusion, eye drops, suspensions, ointments with 

various costs.
[19]

 See the below table 3 gives number of 

dosage forms of CF available with their cost range.  
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Table 3: Dosage form of CF. 

Sr. no. Dosage form of CF Cost range of CF 

1 Tablets 8-125/10 tablets 

2 Infusion 17.86-/100 ml 

3 Eye drops 6-24.80/10 ml 

4 Suspensions 27.76-48.50/60 ml 

5 Ointments 4.31-10/5 ml 

 

There are several or various analytical methods for the 

quantitative determination of Ciprofloxacin (CF) in 

pharmaceutical formulations.  These methods are 

electrophoresis, UV spectrophotometer, titration, and 

High Performance Liquid Chromatography (HPLC); 

High Performance Thin Layer Chromatography 

(HPTLC).
[20-21

]  This is necessary to determine the 

quality of medicine, which are available in the market. 

These methods are necessary to check quality of 

medicine. Methods developed for estimation of CF in 

different samples are given in table 4. 

 

Table 4: Analytical methods for the quantitative determination of Ciprofloxacin (CF). 

Sr. no. Sample Method Application 

1 Body fluids HPLC 
This method is ideal for clinical trials 

and PK studies of CF 

2 Biological fluids HPLC/ HPTLC To study the pharmacokinetics of CF 

3 

Pharmaceutical 

preparations and 

biological fluids 

HPLC 
Separation of compounds and to 

determine the pharmacokinetics of CF 

4 Serum and urine HPLC 
To study the pharmacokinetics of CF in 

patients receiving multiple drug therapy 

5 Plasma and urine HPLC/ HPTLC 

Used to measure only the parent drug in 

human serum and urine but not 

metabolites 

 

Ciprofloxacin (CF) drug gives around 275 drug 

interactions listed in drug bank. But some drug 

interactions with Ciprofloxacin (CF) based on drugs 

category and its effects are shown in table 5. 

 

Table 5: Drug interactions with ciprofloxacin (CF). 

Sr. no. Drug interaction with CF Effect 

1 Caffeine and xanthine derivative 
Reduced clearance of caffeine and a prolongation of 

its serum half-life 

2 Class IA or III Antiarrhythmic drug It gives Additive effect at different  interval 

3 Histamine H2-receptor Antagonists No significant effect on the bioavailability of CF. 

4 
Nonsteroidal Anti-Inflammatory 

Drugs (NSAIDs) drug 

Increase the risk of central nervous system 

stimulation and convulsive seizures 

5 Oral Anticoagulants drug Increase in oral anticoagulant activity 

 

CONCLUSION 

The present review revealed that analytical methods to 

determine Ciprofloxacin (CF) were developed for its 

pharmacokinetic studies in the first decade; i.e. (1985-

1995). In the second decade, the researcher or scientist 

work on the development of drug delivery systems of 

Ciprofloxacin (CF) was found in the many literature. 

There are many research papers found in the 

development of novel drug delivery systems of 

Ciprofloxacin (CF) in third decade compared to the last 2 

decades. This review on Ciprofloxacin (CF) will be 

useful for development of drug delivery systems which 

helps in the understanding of available applications.  
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