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Background: Quinolones are the antibacterial agents which vigorously inhibit 

the DNA synthesis. Pharmacodynamically they are DNA Gyrase inhibitor. 

Objective: The aim of this study is to compare two quinolone derivatives 

using HPLC. 

Result: The drug content is found to be as 96.25% in ofloxacin sample tablets 

and 99.64% in ciprofloxacin sample tablets when compared with standards. 

Conclusion: The given method has found to be speedy, exact, defined, 

trustworthy and minimum time taking for the concurrent process of estimating 

of ofloxacin as well as ciprofloxacin drugs in the system of loose drug 

mockups, its preparations exhausting the supreme frequently engaged C-18 

column through UV indicator. 

 

I N T R O D U C T I O N  

Quinolones briskly inhibit the synthesis of DNA 

by endorsing breakdown of bacterial DNA on 

DNA-enzyme complexes at DNA gyrase like 

wise type IV topoisomerase, substantial on hasty 

bacterial death [1-3]. As a universal tenet, gram-

negative bacterial action associates through 

embarrassment of DNA gyrase, as well as gram-

positive infective actiontallies through 

embarrassment of DNA type IV topoisomerase 

[1]. The quinolones are categorized into four 

generations on the basis of their antimicrobial 

[4]. Drugs or agents included in First generation, 

are used less frequently nowadays, due to their 

adequate gram-negative activity with slight 

systemic distribution. Drugs of agents included in 

Second-generation of quinolones have shown 

extended gram-negative action likewise atypical 

infectious agent devotion, however at the same 

time, limited action against gram-positive. These 

representatives are utmost energeticin 

contradiction of the aerobic gram-negative bacilli. 

Ciprofloxacin vestiges the best quinolone that is 

alloutvigorous against Pseudomonas aeruginosa 

[5,6]. Third-generation quinolones preserve the 

stretched gram-negative in addition atypical 

intracellular action on the other hand have 

amended gram-positive handling. Lastly, drugs 

in the fourth-generation expand gram-positive 

attention, preserve gram-negative handling, also 

achievement anaerobic handling [6]. Ofloxacin 

defeats gram negative besides gram positive 

microorganism in addition to accommodates 

each gram positive also as gram negative 

microorganism taints [7,8]. It has an intensive 

sort of claims as antibacterial drug, anti-infective 

agents, urinary; nucleic acid synthesis inhibitors 
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[9]. Ofloxacin is considerably persuasive in 

contradiction of Escherichia coli that could be a 

dare for additional medication corresponding 

chloramphenicol also rifampicin [10] chemically 

Ofloxacin (OFL) may be a fluorinated 

carboxyaquinolone, with chemicals may be a 

racemate (+) – 9 fluro - 2,3 - dihydro – 3 - methyl 

- 10 - (4 - methyl 1 piperazinyl) – 7 – oxo - 7H -

pyrido [1,2,3 - de] 1,4 benzoxazine - 6 - 

carboxylicacid [11]. bacterial DNA gyrase, for 

instance paralleled toward different enzymes is 

vulnerable to 4-quinolone antimicrobials in 

conjunction with ofloxacin that retain a further 

assassination tool [12]. Ofloxacin stumble upon 

anaerobic bacteria, chlamydiae, also as sure 

connected organisms, like mycoplasmas instead 

mycobacteria [13]. Ciprofloxacin is time-honored 

broad-spectrum fluoroquinolone antibiotic 

exhibiting action in contradiction of mutually 

Gram-positive as well as Gram-negative bacteria 

pathogens [14-15]. It acts principally by hindering 

DNA gyrase besides topoisomerase IV existent 

in bacterial cells which remain accountable 

meant for imitation of DNA of bacteria [16]. It is 

principally effective in contradiction of 

Pseudomonas aeruginosa. Among patients 

having cystic fibrosis in addition to 

bronchiectasis, P. aeruginosa causes thrilling 

deterioration in lung function, that one oral in 

addition to parenteral prescription designated in 

place for management of exacerbations of 

respiratory tract infection [17-20]. Ciprofloxacin is 

prescribed in numerous clinical diseases for 

instance infectious enteritis other than 

inflammatory bowel disease, induction of nitric 

oxide, clampdown of pro-inflammatory cytokines 

besides equally it is clever to persuade apoptosis 

in an assortment of human cancer cell lines 

together with the human colonic cancer cells 

[21]. 

E X P E R I M E N T AL  

Arrangement 

A Shimadzu HPLC system fitted out through LC- 

10 AT VP pump as well as SPD-10 A VP 

ultraviolet–VIS sensor was used. 

Chromatographic system stayed cohesive via 

Shimadzu model CBM-102 to P-IV computer 

encumbered through Shimadzu CLASS-VP 

software system (Version 5.03) for information 

acquirement besides mathematical calculations. 

Rheodyne manual injector fixed using a 20 μL 

loop, Hypersil, ODS, C18 (150×4.6mm, 5micron) 

and Purospher® STAR RP-18 column as well as 

DGU-14 AM on-line degasser. Furthermore, 

Mattler Toledo electronic balance, micro liter 

syringe plus micro pore filtration assemblage 

was employed in this study. 

M E T H O D O L O G Y  

All chemicals used in this method were HPLC 

grade. Reference standard for both the 

quinolone derivatives were taken from Central 

Drug Laboratory (CDL), Drug Regulatory 

Authority of Pakistan (DRAP), Karachi. While 

dosage formulation for both quinolone 

derivatives were acquired from the market. 

Entirely these drugs had an expiry of not below 

one year while studying. Water used in 

procedure was suitably purified for HPLC 

(double distilled and de-ionized through “GFL 

Water STILL” purification system and Elgacan 

B114 deionizer. Fresh employed solutions were 

arranged day-to-day. Entirely solutions were 

clarified through 0.45 μmbesides degassed by 

means of sonicator. 

Mobile phase  

Acetonitrile: Solution A (3:22) was used as 

mobile phase for ofloxacin. 1000ml Solution A 

was prepared with 2.72g Potassium dihydrogen 

phosphate (KH2PO4), adjusting pH at 3.3 by 

phosphoric acid. The rate of flowduring the 

course of the analysis of ofloxacin was 1 mL/min 

in addition to UV recognition was performed on 

294 nm. Acetonitrile: Buffer (13:87) was used as 

mobile phase for ciprofloxacin. 1000ml Buffer 

was prepared by 2.8ml of orthophosphoric acid, 

adjusting pH at 3 by triethanolamine. The flow 

rate throughout the analysis of ciprofloxacin was 

1.5 mL/min and UV recognition were 
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accomplished on 278 nm. Mobile phase was 

clarified over and done with 0.45μm Millipore 

filter, mixed thoroughly and degassed by 

sonication for 20 minutes. 

Preparation of solutions 

Ofloxacin: 100mcg Standard solution and 

sample solution of drug was prepared with 

100mg of drug. Dilution are made twice for both 

sample and standard in solution i and solution ii. 

Solution i was prepared with methanol: glacial 

acetic acid (3:1) while solution ii was prepared 

with Acetonitrile: water (1:9).  

Ciprofloxacin: 250mcg Standard solution of drug 

was prepared using 25mg active while 200mcg 

sample solution was prepared 100mg of sample 

drug. Dilution was made with HPLC grade water. 

Lot of these solutions were clarified by the 

usage of a disposable 0.45μm strainer formerly 

injected. 

For the evaluation of sample drug, the material 

of 20 tablets were pulverized weigh up lot of the 

powder correspondent to the appropriate 

quantity of drug (rendering to the labeled 

appealed) was shifted into a volumetric flask. 

The drug was entirely liquefied and so diluted 

through solvent up to the spot. Portion of these 

solution were clarified with the usage of a 

disposable 0.45μm strainer and formerly 

injected. 

Chromatographic conditions   

The chromatographic scrutiny remained 

accomplished at ambient temperature using 

isocratic elution. The thrust remained set at a 

pour rate of 1.0 mL min-1 for ofloxacin as well as 

1.5 mL min-1 for ciprofloxacin, tester 

measurements of 20μL was injected in triplicate 

onto the HPLC column then elute was censored 

at 294nm and 278nm, respectively. Optimal 

retention times for both ofloxacin and 

ciprofloxacin were found to be 13 min. 

R E S U L T S  

Assay of two fluoroquinolone derivatives was 

performed and compared. The drug content is 

found to be as 96.25% in ofloxacin sample 

tablets and 99.64% in ciprofloxacin sample 

tablets when compared with standards. 

D I S C U S S I O N  

The improvement in HPLC technique to 

conclude the medication has acknowledged 

extensive courtesy in contemporary centuries 

attributable to their significance in repetitive 

quality control scrutiny. HPLC strategies usually 

need endowment to be used and dumping of 

solvents, effortful sample preparation procedure 

besides personal skilled in chromatographical 

practices. The penalty area of this concrete 

study was to check two quinolone derivatives 

with developed speedy, a lot of correct, defined 

consistent tiniest interval overwhelming HPLC 

strategies intended for the coincidental regulate 

of ofloxacin as well as ciprofloxacin medication 

within the kind of loose drug tasters, its 

preparations consuming the foremost ordinarily 

utilized C-18 column by way of ultraviolet 

sensor. 

The average area for standard of ofloxacin is 

found to be as 3717638.3 with the standard 

deviation of 102133.6468 and relative standard 

deviation as 2.7473. The average area for 

sample of ofloxacin is found to be as 3578442.5 

with the standard deviation of 33847.0803 and 

relative standard deviation as 0.9459. The 

stated amount of ofloxacin is 50mg and 

determined amount is 48.128, so the determined 

percentage is 96.256. The average area for 

standard of ciprofloxacin is found to be as 

31214326.0 with the standard deviation of 

506825.9225 and relative standard deviation as 

1.6237. The average area for sample of 

ciprofloxacin is found to be as 24880370.0 with 

the standard deviation of 704793.1278 and 

relative standard deviation as 2.8327. The 

stated amount of ofloxacin is 100mg and 

determined amount is 99.6352, so the 

determined percentage is 99.64 (Table 1-7). 
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Table 1. System Suitability Test (Standard 

Observation for Ofloxacin). 

CT# D01 D02 D03 

R. Time 13.598 13.666 13.550 

Standard 2753124 3797296 3602495 

Average 3717638.3   

Std. dev 102133.6468   

RSD 2.7473   

 

Table 2. Sample Observation for Ofloxacin. 

CT# D01 D02 

R. Time 13.511 13.535 

Standard 3554509 3602376 

Average 3578442.5  

Std. dev 33847.0803  

RSD 0.9459  

Table 3. Assay Percentage for Ofloxacin. 

Determine Amount 48.128 

Stated Amount 50 

Determine % 96.256 

Table 4. System Suitability Test (Standard 

Observation for Ciprofloxacin). 

CT# D01 D02 D03 

R. Time 13.802 13.758 13.689 

Standard 31315541 30664530 31662907 

Average 31214326.0   

Std. dev 506825.9225   

RSD 1.6237   

 

 

 

 

Table 5. Sample Observation for Ciprofloxacin. 

CT# D01 D02 

R. Time 13.725 13.671 

Standard 25378734 24382006 

Average 24880370.0  

Std. dev 704793.1278  

RSD 2.8327  

 

Table 6. Assay Percentage for Ciprofloxacin. 

Determine Amount 99.6352 

Stated Amount 100 

Determine % 99.64 

 

Table 7. Comparison of Two Quinolone 

Derivatives. 

Quinolone derivatives Drug analyzed 

Ofloxacin 96.256 

Ciprofloxacin 99.64 

C O N C L U S I O N  

Both the derivatives of quinolones are equivalent 

and their available formulations in the market are 

also equivalent and within the official limits of 

assay.  

R E F E R E N C E S  

1. Heitman J. Mandell, Douglas, and Bennett's 
principles and practice of infectious diseases. 
Mycopathologia. 2000; 149(1):47-8. 

2. Hooper DC. Mechanisms of quinolone action and 
bacterial killing. Quinolone antimicrobial agents. 
1993:53-75. 

3. Hooper DC. Mode of action of fluoroquinolones. 
Drugs. 1999; 58(2):6-10. 

4. Owens Jr RC, Ambrose PG. Clinical use of the 
fluoroquinolones. Med Clin North Am. 2000; 
84(6):1447-69. 

5. Hooper DC. New uses for new and old 
quinolones and the challenge of resistance. Clin 
Infect Dis. 2000; 30(2):243-54. 

6. Ambrose PG, Owens JR, Quintiliani R, 
Nightingale CH. New generations of quinolones: 



Comparative Study of In Vitro Evaluation of Two Quinolone Derivatives by HPLC 

 

ISSN 2521-8514                             RADS J. Pharm. Pharm. Sci. 31 

with particular attention to levofloxacin. Conn 
Med. 1997; 61(5):269-72. 

7. Drew RH, Gallis HA. Ofloxacin: its pharmacology, 
pharmacokinetics, and potential for clinical 
application. Pharmacotherapy: The Journal of 
Human Pharmacology and Drug Therapy. 1988; 
8(1):35-46. 

8. Samanidou VF, Demetriou CE, Papadoyannis IN. 
Direct determination of four fluoroquinolones, 
enoxacin, norfloxacin, ofloxacin, and 
ciprofloxacin, in pharmaceuticals and blood 
serum by HPLC. Anal Bioanal Chem. 2003; 
375(5):623-9. 

9. National Library of Medicine's Medical Subject 
Headings online file (MeSH, 2012). 

10. Samanidou VF, Demetriou CE, Papadoyannis IN. 
Direct determination of four fluoroquinolones, 
enoxacin, norfloxacin, ofloxacin, and 
ciprofloxacin, in pharmaceuticals and blood 
serum by HPLC. Anal Bioanal Chem. 2003; 
375(5):623-9. 

11. Mali AD, Bathe R, Tamboli A. Simultaneous 
determination of Cefiximetrihydrate and Ofloxacin 
in pharmaceutical dosage form by second order 
derivative UV spectrophotometry. International 
Journal of Advances in Pharmaceutical Analysis. 
2015;5(2). 

12. Smith JT. The mode of action of 4-quinolones 
and possible mechanisms of resistance. J 
Antimicrob Chemother. 1986; 18(Supplement_D): 
21-9. 

13. Macías-Cortés Edel C, Llanes-González L, 
Aguilar-Faisal L, AsbunBojalil J. Individualized 
homeopathic treatment and fluoxetine for 
moderate to severe depression in peri- and 
postmenopausal women (HOMDEP-MENOP 
study): a randomized, double-dummy, double-
blind, placebocontrolled trial. PLoS One. 2015;10: 
e0118440. 

14. Ong HX, Traini D, Bebawy M, Younga PM. 
Ciprofloxacin Is Actively Transported across 

Bronchial Lung Epithelial Cells Using a Calu-3 Air 
Interface Cell Model. Antimicrob Agents 
Chemother. 2013; 57(6):2535–40.  

15. Landersdorfer CB, Kirkpatrick CM, Kinzig M, 
Bulitta JB, Holzgrabe U, Jaehde U, Reiter A, 
Naber KG, Rodamer M, Sörgel F. Competitive 
inhibition of renal tubular secretion of 
ciprofloxacin and metabolite by probenecid. Br J 
Clin Pharmacol. 2010; 69(2):167-78.   

16. Naveed S, Naseem Y, Samie S, Khan S, Siddiqui 
S. Bushra and Ramzan S. Degradation Study of 
Five Different Brands of Ciprofloxacin Using UV-
Visible Spectrophotometer and Their Comparitive 
study. Int Res J Pharm. 2014;5(3):189-90.  

17. Davis R, Markham A, Balfour JA. Ciprofloxacin. 
An updated review of its pharmacology, 
therapeutic efficacy and tolerability. Drugs. 
1996;51:1019-74.  

18. Eron LJ, Harvey LI, Hixon DL, Poretz DM. 
Ciprofloxacin therapy of infections caused by 
Pseudomonas aeruginosa and other resistant 
bacteria. Antimicrob Agents Chemother. 1985; 
28(2):308-10. 

19. Barker AF, Couch L, Fiel SB, Gotfried MH, Ilowite 
J, Meyer KC, O'donnell A, Sahn SA, Smith LJ, 
Stewart JO, Abuan T. Tobramycin solution for 
inhalation reduces sputum Pseudomonas 
aeruginosa density in bronchiectasis. Am J 
Respir Crit Care Med. 2000; 162(2):481-5.  

20. Geller DE. Aerosol antibiotics in cystic fibrosis. 
Respiratory Care. 2009;54(5):658-70.  

21. Bourikas LA, Kolios G, Valatas V, Notas G, 
Drygiannakis I, Pelagiadis I, Manousou P, 
Klironomos S, Mouzas I, Kouroumalis E. 
Ciprofloxacin decreases survival in HT-29 cells 
via the induction of TGF-b1 secretion and 
enhances the anti-proliferative effect of 5-
fluorouracil. Br J Pharmacol. 2009; 157(3): 362-
70. 

 
 

 

 


