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ABSTRACT 

The current work is concerned with the development and validation of a simple, rapid 

and precise chromatographic technique for the estimation of ofloxacin, a popular 

fluoroquinolone, from marketed tablet dosage forms. The liquid chromatographic separation was 

carried out using Xterra column (4.6 × 150 mm, 5µm, C18) with a mobile phase composed of 

phosphate buffer (5.3 mM) and acetonitrile in the ratio of 60:40 (v/v) adjusted to pH 3.5, 

following an isocratic elution protocol. The flow rate was 0.5 ml/min and effluents were 

monitored at 295 nm. The retention time was 2.31 min. The method was validated with respect to 

linearity, range, accuracy, precession, limit of detection (LOD) and limit of quantification (LOQ) as 

per USP/ICH guidelines. The method showed good linearity for all the drugs in the range of 0.01 

to 0.50µg/ml. The mean recovery of ofloxacin was found to be 99.78%. The result predicts the 

simplicity, accuracy and the precision of the developed method suitable for routine analysis of 

marketed formulations containing Ofloxacin. 
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1. INTRODUCTION 

 Ofloxacin is a second generation synthetic 

fluorinated carboxyquinolone with broad-

spectrum of pharmacological action [1-3]. 

Chemically, ofloxacin has three condensed 6-

membered rings made up of a fluorinated 

carboxyquinolone with a benzoxazine ring and 

structurally related to nalidixic acid [4]. The 

chemical name of ofloxacin is (±)-9-fluoro-2,3-

dihydro-3-methyl-10-(4-methyl-1-piperazinyl)-7-

oxo-7H-pyrido [1,2,3-de]-1,4-benzoxazine-6-

carboxylic acid [5-7]. The chemical structure of the 

compound is shown in figure 1.  

 

 

 

 

 

 

Figure -1: Chemical structure of ofloxacin. 

 

Ofloxacin is used clinically in the 

treatment of certain infections such as pneumonia, 

bronchitis, gastro intestinal and infections of the 

skin, urinary tract, reproductive organs caused by 

Haemophilus influenza, Streptococcus pneumonia, 

Staphylococcus aureus, Streptococcus pyogenes and 

E. Coli bacteria [8-13]. It is also administered along 

with nitro-imidazoles for the treatment of 

diarrhea symptoms resulting form amoebiosis 

mainly in the tropical regions. This antimicrobial 

drug is active against most pathogenic Gram-

negative, Gram-positive bacteria, and some 

anaerobes through destruction of bacterial 

Topoisomerase IV and DNA gyrase enzymes 

required for the synthesis of bacterial DNA [14, 15]. 

Ofloxacin contains two ionizable functional 

groups, one is the carboxylic acid group and the 

other one is the basic piperazinyl group and the 

antimicrobial activity [16] of this drug depends on 

both the carboxylic acid and the carbonyl groups. 

The drug presents an appreciable 

pharmacokinetic profile. On oral administration 
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the drug is extensively absorbed from the 

gastrointestinal tract and the peak plasma 

concentration is achieved within 1-3hours [17]. 

Fixed solid oral dosage forms of this drug are 

available in the market and extensive literature 

review presents a large number of techniques 

including spectrophotometry and 

chromatography for the estimation of this drug 

from these formulations [18-22]. However, in most 

cases these techniques are more time consuming 

and less cost effective. These techniques mostly 

used a C18 column and a mobile phase consisting 

of phosphate buffer and methanol at flow rates 

1ml/min and above. In this study we present a 

simple, rapid, precise and accurate method for the 

estimation of ofloxacin from formulations 

available in the market.  In this study we used a 

mobile phase consisting of phosphate buffer and 

acetonitrile at a flow rate of 0.5ml/min and a total 

run time of only 5 minutes. This reduced run time 

and flow rates did not affected the peak 

resolution, accuracy and precession of the 

developed analytical technique. This makes the 

method suitable for routine analysis of 

formulations containing ofloxacin.   

2. MATERIALS AND METHODS 

2.1. Chemicals and reagents  

Potassium dihydrogen phosphate and 

dipotassium hydrogen phosphate of AR grade, 

acetonitrile and phosphoric acid of HPLC grade 

were purchased from Merck Ltd., Mumbai. Water 

(HPLC grade) was obtained by using Aurium 611 

UV water purification system of Sartorius, 

Germany. Reference standard of ofloxacin was 

obtained from Central Drug Laboratory, Kolkata. 

The pharmaceutical dosage form used in the study 

was Euflox tablet (Lupin) having of label claim of 

ofloxacin 200 mg from the retail shop. 

2.2. Chromatographic conditions 

Analysis was carried out using Waters 

Alliance e2695 separation module with Waters 

2489 dual lambda absorbance detector. A C18, 5 

µm X terra column having 150 mm × 4.6 mm id in 

gradient mode was used for separation. The 

mobile phase consists of 5.3 mM phosphate buffer 

(pH 3.5 ± 0.1) and acetonitrile in the ratio of 60: 

40. All solutions including mobile phase, were 

sonicated for 15 minutes and filtered through a 

0.45 µm membrane filter (Millipore) before use. 

The mobile phase was delivered through a 

rheodyne injector with a 10 µl loop at a flow rate 

of 0.5 ml /min. The eluent was monitored by UV 

detection at 295 nm. All data were analyzed by 

using Empower 3 software.  

2.3. Procedure 

 

 A standard stock solution containing 0.5 

mg/ml of ofloxacin was prepared in 10 ml HPLC 

grade water by addition of one drop of conc. HCl 

followed by sonication for 10 minutes and the 

final volume was made by mobile phase. Final 

working standard solution was made by diluting 

stock solution to 0.02 mg/ml of ofloxacin in 

mobile phase. Twenty tablets each containing 200 

mg (label claim) of ofloxacin were individually 

weighed, mean weight was determined and 

triturated to obtain homogeneous mixture. A 

quantity of powder mass equivalent to 12.5 mg of 

ofloxacin was weighed accurately and 

transformed to a 25 ml volumetric flask. About 15 

ml of HPLC grade water and 1 drop of conc. HCl 

were added to the volumetric flask and sonicated 

for 10 minutes and volume was made up to the 

mark by mobile phase. The solution was then 

filtered through Whatman no. 1. Aliquots of 

filtered solution were diluted with mobile phase in 

order to obtain solution with final concentration 

of 0.02 mg/ml of ofloxacin (theoretical value). The 

contents of standard and sample solution were 

then filtered through 0.45 µm syringe filter. 

Chromatograms standard solution (six replicates) 

was recorded. A typical chromatogram of 

ofloxacin was presented in figure 2. The retention 

time of ofloxacin was 2.13 min. The amount of 

ofloxacin in commercial formulation was 

calculated by comparing area of the sample 

solution with that of standard solution. 

 

 

 

 

 

 

 

 

 

Figure - 2: Representative chromatogram for 

Ofloxacin (retention time = 2.130). 

2.4. Method validation 

The proposed method was validated as 

per International Conference on Harmonization 

(ICH) guidelines [23, 24] with respect to linearity 

and range, precision, accuracy, LOD and LOQ, 

robustness and ruggedness. 

 2.5. Linearity and range  

Linearity of the proposed method was 

established by least squares linear regression 

analysis of the calibration curve. The calibration 

curve was constructed by plotting average peak 
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area against concentration of standard ofloxacin 

solution ranging from 0.01 to 0.50 µg/ml and 

correlation co-efficient was determined.  

2.6. Precession 

The precession of the proposed method 

was ascertained from the peak area response 

obtained by making six replicate injections of 

standard solution of ofloxacin. The percentage 

RSD with respect to the peak area, peak retention 

and amount were calculated. 

2.7. Accuracy 

Accuracy of developed method was 

confirmed by doing recovery study as ICH norms 
[23, 24]. A known quantity of the pure drug was 

added to the pre-analyzed samples at three 

different concentration levels 90%, 110%, and 

120% by replicate analysis (n=3). % Recovery and 

% RSD were calculated for each concentration. 

2.8. LOD and LOQ 

The limit of detection (LOD) and limit of 

quantification (LOQ) decide about sensitivity of a 

method. LOD and LOQ of the developed method 

were determined by injecting progressively low 

concentrations of the standard solutions using the 

developed RP-HPLC method. LOD and LOQ were 

calculated by using the values of slopes and 

intercepts of the calibration curves. 

2.9. Ruggedness and robustness 

The ruggedness of the developed method 

was established by determining ofloxacin in 

different instruments like Waters HPLC (515 

pump, 600 pump; 2487 dual λ absorbance 

detector), Merk Hitachi HPLC (La Chrome pump L-

7100, L-7400 UV detector) by different operators, 

using similar type columns of different make.  

Robustness of the developed method was 

also determined by making slight variation in 

chromatographic condition like temperature, 

mobile phase as well as its pH. 

3. RESULTS AND DISCUSSION 

To develop the proposed RP-HPLC 

method, chromatographic conditions were 

optimized to get best resolution and peak shape. 

Properly selected column, wavelength and mobile 

phase gave a well resolved, sharp peak for 

ofloxacin with retention time 2.13 min (Figure 2). 

The system suitability was evaluated by making 

six replicate injections of the standard preparation 

and the peak response was recorded at optimized 

chromatographic conditions (Table 1).  

Table -1: Sample Suitability Parameter 

Parameters Ofloxacin 

Wavelength of the max  

absorbance (nm) 

295 

Retention Time (mins) 2.13 

Theoretical Plate 12312 

 LOD (µg/ml) 0.09 

 LOQ (µg/ml) 0.26 

The calibration curves were linear over 

the concentration range of 0.01 to 0.05 µg/ml for 

ofloxacin. Correlation coefficient was found to be 

0.99 (Table 2). Precision of the proposed method 

was measured in terms of repeatability of 

application and measurement data. Repeatibility 

was carried out using six replicates of standard 

solutions of ofloxacin.  

Table - 2: Linearity Parameters 

Parameters Ofloxacin 

Linearity range (µg/ml) 0.0-0.50 

Correlation coefficient 0.99 

Slope 1423 

Intercept  1175 

 

Table - 3:  Precision Parameters 

Parameters Ofloxacin 

Peak Area 0.60 

Peak RT 0.10 

Amount (mg/tablet) 0.16 

 

Table - 4: Accuracy Parameters 

Tablet 

Formulation 

Drug Labelled 

Amount 

of Drug 

(mg/tab) 

Amount  

mg/tab 

found 

 

% 

label 

claim 

(n =6) 

% 

RSD 

Recovery Studies (n = 3) 

Total 

Amt. 

after 

spiking 

(mg) 

Amt 

recovered 

(mg) Mean 

±±±± SD 

% 

Recovery 

% 

Mean 

Recovery 

% 

RSD 

Euflox Tab 

(Lupin) 

 

Ofloxa-

cin 

200 200.01 100.00 0.99 180 

220 

240 

180.01±2.09 

218.79±3.09 

239.77±1.76 

100.00 

99.45 

99.90 

99.78 0.54 
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Precision study showed very low percent 

relative standard deviation with respect to peak 

area, peak retention time and amount. The values 

were 0.60, 0.10 and 0.00 respectively (Table 3). 

Accuracy of the method was calculated by percent 

mean recovery studies (n=3). The mean recovery 

observed was 99.78%.  

The %RSD with respect to accuracy of 

recovery test was 0.54 (Table 4) which showed 

that the method was free from interference of the 

excepients used in the formulations.  

The method was satisfactory with respect 

to ruggedness and robustness. The limit of 

detection (LOD) and the limit quantification (LOQ) 

were found to be 0.09 and 0.26 µg/ml respectively 

(Table 1). 

4. CONCLUSION 

Thus the above developed RP-HPLC 

method for the determination of ofloxacin is 

simple, precise, accurate and economic. Statistical 

analysis proves that the method is reproducible 

and selective for the analysis of ofloxacin in 

pharmaceutical formulations. More over the 

shorter duration of analysis for ofloxacin makes 

the reported method suitable for routine quality 

control analysis work.  
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