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Abstract: 

A rapid and precise reverse phase high performance liquid chromatographic method has been developed for the 

validated of Balofloxacin, in its pure form as well as in tablet dosage form. Chromatography was carried out on a 

Sunfire C18 (4.6×150mm, 5µm) column using a mixture of Methanol: Water (50:50 v/v) as the mobile phase at a 

flow rate of 0.9ml/min, the detection was carried out at 245nm. The retention time of the Balofloxacin was 2.6 

±0.02min. The method produce linear responses in the concentration range of 35-175µg/ml of Balofloxacin. The 

method precision for the determination of assay was below 2.0%RSD. The method is useful in the quality control of 

bulk and pharmaceutical formulations. 
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INTRODUCTION:  

High Performance Liquid Chromatography 

(HPLC)  

The acronym HPLC, coined by the Late Prof. Csaba 

Horvath for his 1970 Pittconpaper, originally 
indicated the fact that high pressure was used to 

generate the flow required for liquid chromatography 

in packed columns. In the beginning, pumps only had 

a pressure capability of 500 psi [35 bars]. This was 

called high pressure liquid chromatography, or 

HPLC. The early 1970s saw a tremendous leap in 

technology. These new HPLC instruments could 

develop up to 6,000 psi [400 bars] of pressure, and 

incorporated improved injectors, detectors, and 

columns. With continued advances in performance 

during this time [smaller particles, even higher  

 

pressure], the acronym HPLC remained the same, but 

the name was changed to high performance liquid 

chromatography [1-3]. 

 
High Performance Liquid Chromatography is now 

one of the most powerful tools in analytical 

chemistry. It has the ability to separate, identify, and 

quantitative the compounds that are present in any 

sample that can be dissolved in a liquid. Today, 

compounds in trace concentrations as low as parts 

per trillion (ppt) may easily be identified. HPLC can 

be, and has been, applied to just about any sample, 

such as pharmaceuticals, food, nutraceuticals, 

cosmetics, environmental matrices, forensic samples, 

and industrial chemicals [4-7]. 

 

 
Fig.1: High-Performance Liquid Chromatography [HPLC] System 

Balofloxacin 1-Cyclopropyl-6-fluoro-8-methoxy-7-(3-methylaminopiperidin-1-yl)-4-oxoquinoline-3-carboxylic 

acid. s used to treat a variety of bacterial infections of the urinary tract and lungs.  

 
Fig. 2: chemical structure of Balofloxacin 

 

MATERIALS AND METHODS: 

Accurately measured 500ml (50%) of HPLC Water 

and 500ml of Methanol (50%) were mixed and 

degassed by sonication for 10 minutes and then 

filtered through 0.45 µ filter under vacuum filtration. 

 

 

Instrumentation and Chromatographic conditions 

The analysis was performed by using Sunfire C18 

column, 4.6×250mm internal diameter with 5 micron 

particle size column and UV detector set at 290nm 

nm, in conjunction with a mobile phase of Methanol  
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in the ratio of 100v/v (pH 5 adjusted with OPA) at a 

flow rate of 0.9 ml/min. The retention time of 

Balofloxacin was found to be 2.635 minute. The 10μl 

of sample solution was injected into the system 

 

Preparation of standard solution [8-10]: 

Accurately weigh and transfer 10 mg of Balofloxacin 

working standard into a 10ml of clean dry volumetric 

flasks add about 7ml of Diluents and sonicate to 

dissolve it completely and make volume up to the 

mark with the same solvent. (Stock solution) 

Further pipette 1.05ml of the above Balofloxacin 

stock solutions into a 10ml volumetric flask and 

dilute up to the mark with diluents. 

 

Mobile Phase Optimization [11-16]:  

Initially the mobile phase tried was Methanol: Water, 
Acetonitrile: Water with varying proportions. Finally, 

the mobile phase was optimized to Methanol and 

Water in proportion 50:50 v/v respectively. 

 

Optimization of Column: 

The method was performed with column like Sunfire 

C18 (4.6×250mm, 5m) was found to be ideal as it 

gave good peak shape and resolution at 0.9ml/min 
flow 

(Optimized chromatogram):  

Column  : Sunfire C18 (4.6×250mm)5µ  

Column temperature : 35ºC 

Wavelength  : 290nm 

Mobile phase ratio :Methanol:Water 

(50:50)V/V 

Flow rate  : 0.9ml/min 

Injection volume  : 10µl 

Run time  : 6min 

 

 
Fig. 3: Typical chromatogram of mixture of Standard solution. 

 

VALIDATION 

PREPARATION OF MOBILE PHASE: 

Preparation of mobile phase: 

Accurately measured 500ml (50%) of HPLC Water and 500ml of Methanol (50%) were mixed and degassed by 

sonication for 10 minutes and then filtered through 0.45 µ filter under vacuum filtration 

Diluent Preparation: 

The Mobile phase was used as the diluent. 

Linearity  

The linearity of was obtained in the concentration ranges from 35-175g/ml 

Table 1: Linearity data of Balofloxacin 

 Concentration Level 

(%) 

Concentration 

g/ml 

60 35 

80 70 

100 105 

120 140 

140 175 
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Fig.4. calibration graph of Balofloxacin 

 

 

 

LINEARITY PLOT 

Linearity of detector response of assay method was 

found by injecting seven standard solutions with 
concentration ranging from 60-140 µg/mL for 

Balofloxacin. The graph was plotted for 

concentration versus peak area. The results were 

shown in Table-1 and fig 4. 

 

Precision  

Repeatability [17-20] 

The precision of test method was determined by 
preparing six test preparations using the product 

blend and by mixing the active ingredient with 

excipients as per manufacturing formula. And the 

relative standard deviation of assay results was 

calculated. The results were shown in Table 2. 

 

Table 2: Results of repeatability for Balofloxacin 

 

S. No Peak name 
Retentio

n time 

Area 

(µV*sec) 

Height 

(µV) 

USP Plate 

Count 

USP  

Tailing 

 

1 Balofloxacin 2.632     486861 35474 6918 1.32 

2 Balofloxacin 2.633 489909 37144 7958 1.32 

3 Balofloxacin 2.634 488067 35614 7929 1.28 

4 Balofloxacin 2.632 485982 36367 5967 1.29 

5 Balofloxacin 2.635 488912 35613 4948 1.28 

Mean   487946.2    

Std.dev   1568.095    

%RSD   0.321366    

 

Accuracy  

Balofloxacin tablets content were taken at various concentrations ranging from 50  % to 150 % (50 %, 75 %, 100 %, 
125 %, and 150 %) to  accurately quantify and to validate the accuracy. The assay was performed in triplicate. The 

results were shown in Table-4 
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Table 4: The accuracy results for Balofloxacin 

%Concentration 

(at specification 

Level) 

Peak 

area 

Amount 

Added 

(ppm) 

Amount 

Found 

(ppm) 

% Recovery 
Mean 

Recovery 

50% 235213 52.5 52.48 98.7 

99.2% 100% 476585 105 104.9 99.3 

150% 774778 157.5 157.4 99.7 

       

 

LIMIT OF DETECTION (LOD) 

The    detection  limit  of  an  individual  analytical  

procedure  is  the  lowest  amount  of analyte in a 

sample which can be detected but not necessarily 

quantitated as an exact value.The LOD value for 

Balofloxacin 8.2µg/ml. 

 

Quantitation limit (LOQ) 

The  quantitation  limit  of  an  individual  analytical  
procedure  is  the  lowest  amount  of analyte  in  a  

sample  which  can  be  quantitatively  determined.  

The LOQ value for Balofloxacin 24.9 µg/ml  

 

ROBUSTNESS [21-24] 

The robustness was performed for the flow rate 

0.9ml/min  and mobile phase ratio variation from 

more organic phase to less organic phase ratio for 

Balofloxacin. The method is robust only in less flow 

condition and the method is robust even by change 

in the Mobile phase ±5%. The standard samples of 

Balofloxacin were injected by changing the 
conditions of chromatography. There was no 

significant change in the parameters like resolution, 

tailing factor and plate count. Table 5. 

 

Table 5: Results for Robustness of Balofloxacin  

Parameter used for sample analysis Peak Area Retention Time 
Theoretical 

plates 
Tailing factor 

Actual Flow rate of 0.9mL/min 457254 2.635 9362 1.1 

Less Flow rate of 0.8mL/min 458816 3.997 9917 1.12 

More Flow rate of 1 mL/min 450018 1.942 7917 1.3 

Less organic phase  

(about 5 % decrease in organic phase) 
449175 2.598 8937 1.1 

More organic phase  

(about 5 % Increase in organic phase) 
450181 2.634 9472 1.3 

 

SUMMARY AND CONCLUSION: 
The analytical method was developed by studying 

different parameters. First of all, maximum 

absorbance was found to be at 290nm and the peak 

purity was excellent. Injection volume was selected 

to be 10µl which gave a good peak area. The column 

used for study was Sunfire C18 (4.6×150mm, 5µm) 

because it was giving good peak.40 º C temperature 

was found to be suitable for the nature of drug 
solution. The flow rate was fixed at 0.9ml/min 

because of good peak area and satisfactory retention 

time. Mobile phase is Methanol: Water (50:50 v/v)  

 

was fixed due to good symmetrical peak. So this 

mobile phase was used for the proposed study. In the 

present investigation, a simple, sensitive, precise and 

accurate RP-HPLC method was developed for the 
quantitative estimation of Balofloxacin in bulk 

drug and pharmaceutical dosage forms. This method 

was simple, since diluted samples are directly used 

without any preliminary chemical derivatisation or 

purification steps. Balofloxacin was freely soluble in 

ethanol, methanol and sparingly soluble in water.  
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Table 6: Summary data for Balofloxacin 

 

 

Parameters 
Balofloxacin 

Retention Time (min.) 2.635 

Linearity (µg/ml) 35-175 

Correlation Coefficient (r2)           0.999 

Slope          4230 

Y - intercept          4613 

LOD (µg/ml) 8.2 

LOQ (µg/ml) 24.9 

Repeatability (% RSD) n=6              0.321366 

Intraday Precision (% RSD) 

n=6 1.035617 

Interday Precision (% RSD) 

n=6 
    1.43223 

Accuracy (%) 99.2% 
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