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INTRODUCTION 
Ofloxacin (OFX) is a fluoroquinolone derivative 
with potent activity against a broad spectrum of 
bacteria. Chemically, it 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 
acid1-5 in Figure No.1. It is mainly used as an 
antibacterial for the treatment of urinary tract 
infection and sexually transmitted diseases. 
 
 

ABSTRACT  
A new simple, precise, rapid and accurate reverse phase high performance liquid chromatographic method 
had been developed for the simultaneous estimation of nimorazole (NIM) and ofloxacin (OFX) in pure and 
its pharmaceutical dosage form. The chromatographic separation was achieved on a phenomenex luna C18, 
250 x 4.6 mm, 5µm particle size column was used with PDA detector by using mobile phase containing 
mixture of 0.02M Potassium dihydrogen orthophosphate (KH2PO4) buffer : acetonitrile (95:5 % v/v pH 
6.92) was used. . The flow rate was 1 ml / min and effluents were monitored at 260 nm. Chromatogram 
showed two main peaks corresponding to ofloxacin and nimorazole at retention times 3.96 and 11.55 min 
respectively. The method was linear over the concentration range of 50-250µg/ml for nimorazole and 20-100 
µg/ml for ofloxacin respectively. The developed method was validated in according to ICH guidelines.  
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Nimorazole (NIM) is a 5-nitroimidazole in Figure 
No.2, which is closely related to Metronidazole in 
structure and activity. Nimorazole is used as a 
hypoxic sensitizer concomitantly with radiotherapy 
for head and neck cancers and could from the 
similarities with Metronidazole theoretically lead to 
increased effect of anticoagulant therapy. 
Nimorazole chemically known as 4-[2-(5-nitro-1H-
imidazole-1-yl)ethyl]6-8 morphine. 
Literature survey stated that, few analytical methods 
such as, HPLC-ES MS/MS 9,  LC –MS10,HPLC 10-16, 

HPTLC and UV 17-24 were reported for the 
estimation of OFX and NIM either individually or 
combined with other drugs. However no method is 
reported in the literature for the analytical method 
development and validation for the simultaneous 
estimation of OFX and NIM. 
 
EXPERIMENTAL 
Samples 
Working standards of OFX (98.21 %) and NIM 
(99.42%) were kindly supplied by AN therapeutics, 
(Pondicherry, India),and HPLC grade water, 
arranged from Milli-Q-Academic system, Millipore, 
Bangalore, India, were used throughout the 
experiments. The pharmaceutical formulation used 
in this study was Nimorazole tablets (Lupin Ltd, 
Mumbai, India) procured from the local market and 
labeled to contain 200mg OFX and 500mg NIM per 
tablet. 
Instrumentation and Chromatographic Conditions 
A shimadzu HPLC system consist of LC-10AT-vp 
Solvent delivery system (pump), SPDM– 10AVP 
photodiode array detector, Rheodyne injector with 
20µL loop volume, LC Solution assisted for data 
collections and processing. The mobile phase 
consisted of 5 % of acetonitrile and 95 % of 
Phosphate buffer was delivered at a flow rate of 1 
mL/min. Separation was achieved using a 150mm X 
4.6 mm (i.d.) Phenomenex luna C18 column with an 
average particle size of 5µ and the column was kept 
at an ambient temperature. The column effluent was 
monitored at 260 nm. The mobile phase was filtered 
through 0.45µ filter before using. 
 

Preparation of Phosphate Buffer Solution 
6.8 gm of potassium di - hydrogen orthophosphate 
(25 mM) was dissolved in sufficient water (HPLC 
grade) with aid of sonicator. Then 5 ml of tri ethanol 
amine was added and the volume was made up to 
1000ml with mobile phase. Finally, pH was adjusted 
to 6.9 with potassium hydroxide. 
Standard stock solution 
Standard stock solutions of 500 µg/ml of OFX and 
NIM were prepared separately in methanol. From 
the stock solutions, the mixed standard solutions 
were prepared to contain 40µg/ml of OFX and 100 
µg/ml NIM. 
Sample solution 
Twenty tablets were accurately weighed and finely 
powdered. A quantity of powder weight equivalent 
to 20mg of OFX and 50mg of NIM were weighed 
and transferred to a 100 ml volumetric flask. 
Sufficient amount mobile phase was added and the 
resulting solution was sonicated for 30 minutes. 
Then the final volume was adjusted with mobile 
phase and filtered by vacuum filtration. From the 
filtrate 10mL was taken and transferred to a 50 ml 
volumetric flask, final volume was adjusted to 50mL 
with mobile phase so as to get working 
concentration of 40µg/ml of OFX and 100 µg/ml 
NIM. The optimized chromatogrhic condition was 
shown in Table No.1 and the standard 
chromatogram for Ofloxacin and Nimorazole were 
shown in Figure No.3. 
 
RESULTS AND DISCUSSION 
Method validation15: The developed method was 
validated as per the ICH guidelines with respect to 
system suitability, specificity, linearity, accuracy, 
precision, LOD and LOQ. 
System suitability: To ensure the resolution and 
reproducibility of the HPLC system was adequate 
for the analysis, a system suitability test was 
established. Data from six injections of 10 µL of the 
working standard solutions were used for the 
evaluation of the system suitability parameters like 
tailing factor, the number of theoretical plates and 
retention time. The system



    

Umamaheswari D and Jayakar B. / Asian Journal of Pharmaceutical Analysis and Medicinal Chemistry. 2(4), 2014, 268- 275. 

Available online: www.uptodateresearchpublication.com   October - December                                         270 

 

suitability results obtained for nimorazole and 
ofloxacin is summarized in Table No.2. 
Linearity 
The linearity of the method was evaluated by 
analyzing different concentration of the drugs. 
According to ICH recommendations, at least six 
concentrations must be used. In the present study six 
concentrations were chosen and injected. The peak 
areas of the chromatograms were plotted against the 
concentration of drug to obtain the calibration curve 
and the corresponding calibration curve data and 
graph for Ofloxacin and Nimorazole shown in Table 
No.3 and Graph in Figure No.4 and 5 respectively.  
Validation 
The developed and optimized method was validated 
as per ICH Q2 (R1) guidelines. Specificity was 
performed by comparing the peaks observed in 
sample solution, blank and placebo (synthetic 
mixtures). No interference was observed. Hence 
observed peaks in sample solution was the actual 
peak of OFX and NIM shown that, the method was 
specific. System performance was developed by 
system suitability parameters such as retention time, 
theoretical plates, asymmetric factor and resolution 
were calculated and percentage RSD was found to 
be less than 2 % indicating the good performance of 
the system. The method was found to be linear over 
the concentration range of 20 – 100 µg/mL for 
ofloxacin and 50 – 250 µg/mL for Nimorazole with 
their correlation coefficient values (R2) of 0.991and 
0.9939 respectively, indicating that good correlation 
existing between concentration and responses. 
Accuracy 
Accuracy was performed at various levels of 80, 
100% and 120% of label claim. The amount of OFX 

and NIM recovered in all the levels were found to be 
close to 100%, indicative of good accuracy of the 
proposed method (Table No.4). Precision study was 
performed by injecting the sample solution 6 times 
at by different analysts and in different instruments 
the results were shown in (Table No.5). The amount 
of OFX and NIM present in sample solution was 
found to 99.3 -100.2%, 100.7 – 99.3% and100.2-
99.8 %. Percentage RSD was found to less than 2%. 
Robustness of the method was determined by small 
deliberate changes were made in the method 
parameters such as wavelength (±2nm), flow rate 
(±0.1ml), mobile phase ratio (±2%) and pH (± 0.05). 
But these changes, not affected the method results 
indicated that the method was robust. Standard and 
sample Solutions stability were checked up to 3 days 
at room temperature and the responses were 
measured at one time on each day. Results revealed 
that there was no degradation of OFX and NIM. 
All the validation parameters results were indicating 
that the developed and optimized method was 
specific, suitable, linear, precise, accurate and robust 
for the simultaneous estimation of OFX and NIM in 
pure and pharmaceutical dosage form. 
Method application to the marketed formulation 
Sample solution of the marketed formulation was 
prepared as per the above procedure as described in 
the preparation of sample solution. Six replicate 
injections were given in to HPLC without changing 
the proposed method procedure. The amount of 
OFX and NIM present in each tablet was calculated 
and found to be 199.52 mg and 500.41 mg 
respectively, the results were shown in Table No.6.  
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Table No. 1: The optimize chromatographic conditioned 
Flow rate 1ml/min 

Column Phenomex luna, C18, 100 x 4.6 mm, 5µ. 

Detector wave length 260 nm 

Column temperature 30°C 

Injection volume 5µL 

Run time 15 min 

Diluent Methanol 

Mobile phase Buffer : Acetonitrile (95:5 % v/v pH 6.92) 
 
Table No.2: System suitability tests were performed and chromatographic parameters calculated from 

experimental data 
 

S.No Parameters Ofloxacin Nimorazole 

1 Linearity 20-100 µg ml-1 50-250 µg ml-1 

2 Retention time 3.93 11.55 

3 Resolution -- 8.212 

4 Asymmetry factor 1.622 1.163 

5 Tailing factor 1.34 1.86 

6 No.of theoretical plates 6722 8214 

7 K.Prime 3.076 3.423 

 

Table No.3: The corresponding Linearity (Calibration curve) data 

S.No Concentration in ppm (OFX) Peak area Concentration in 
ppm (NIM) 

Peak area 

1 20 485262 50 184142 
2 40 616781 100 263032 
3 60 780137 150 315638 
4 80 963493 200 420851 
5 100 1098751 250 542461 

 
Slope 

Intercept 
Correlation co-efficient 

1749 
82873 
0.991 

Slope 
Intercept 

Correlation co-
efficient 

3182.8 
12248 
0.9939 
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Table No.4:  Accuracy results for Ofloxacin and Nimorazole 

S.No Spiking 
Level 

Ofloxacin Nimorazole Recovery (%) 
Added 
(mg) 

Recovered 
(mg) 

Added 
(mg) 

Recovered 
(mg) 

Ofloxacin Nimorazole 

1 80% 40 39.87 80 80.4 99.3 100.2 

2 100% 50 50.4 100 99.5 100.7 99.3 

3 120% 60 60.2 120 119.2 100.2 99.8 

 
Table No.5: Precision of HPLC method 

S.No Components 
Concentration 

(µg) ml
-1

) 
N 

System precision Method precision 

Peak area RSD % Peak area RSD % 

1 Ofloxacin 40 6 616781 0.23 616564 0.24 

2 Nimorazole 100 6 263032 0.56 264161 0.53 

 
Table No.6: The determination o f Ofloxacin and Nimorazole Tablet dosage form 

 

 
Figure No.1: Structure of OFX 

 
 

 
    Figure No.2: Structure of Nimorazole  

 
Components 

 
 

Label 
claim 

(mg/tablet) 
N 

Amount 
present 

(mg/tablet) 

Percentage 
Label claim 

(% w/v) 

Ofloxacin 200 6 199.52 99.7 

Nimorazole 500 6 500.41 100.3 
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Figure No.3: Standard Chromatogram for Ofloxacin and Nimorazole

 

 

 
 

Figure No.4: Linearity graph of Ofloxacin         Figure No.5: Linearity graph of Nimorazole  
 
CONCLUSION 
This developed method is considered as the first 
method for the simultaneous estimation of OFX and 
NIM using RP-HPLC. The various validation 
characteristics were applied and determined, to 
assure the suitability of the method. This 
investigation also proved that, the chromatographic 
techniques provide a complete profile of separation 
process, making this combined technique a powerful 
analytical tool. Therefore, this validated RP-HPLC 
method can be readily adapted for the simultaneous 
estimation of OFX and NIM in pure and 

pharmaceutical dosage form as a routine quality 
control analysis. 
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