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Abstract: A reverse phase high performance liquid chromafitca method was developed for the
determination of Balofloxacin in bulk and Pharmaa=l dosage form. The separation was effected on a
Zodiac Gg column (150 mm x 4.6 mm; 5u) using a mobile phaseture buffer of 0.01M potassium
dihydrogen phosphate and acetonitrile in a ratidé@60 viv P adjusted to 6.5 with 1M Potassium hydroxide
at a flow rate of 1ml/min. The detection was made283 nm. Calibration curve was linear over the
concentration range of 10-60 pg/ml of Balofloxacithe propose method was validated as per the ICH
guidelines. The method was accurate, precise, faperid rapid found to be suitable for the qualtitiea
analysis of the drug and Pharmaceutical dosage form
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I ntroduction

Balofloxacin  1-cyclopropyl-6-fluro-8-methoxy-7-(3athylaminopiperidin-1-yl)-4-oxoquinoline-3-carboigy!
acid, is a broad spectrum fluorinated quinolongbawterial. It exhibits excellent antibacteradtivity against
gram-positive bacteria such as multiple-drug-resisstaphylococci and pneumococci. It dgtdinding to and
inhibiting topoisomerase 1l (DNA-gyrase) and toporgerase IV enzymes, which are responsible for ¢iieng
and uncoiling of DNA, which is needed for bactegall repair and replication. It is not official any of the
Pharmacopoeia. A Literature survey reveals thatovaranalytical methods, such as UV method (Punam
M.Thumar, et al.2011"),Simultaneous HPLC method(H.garcia ovaneoal , 2004 ?), HPLC- electro spray
ionization(ESI)-MS(Bian Zet al,2007®), Human plasma by RP-HPLC(Song Qin-»éhal,2008"), Biological
fluids by HPLC(Nakagawa Tet al ,1995, Carlucci G,19987),Body fluids by HPLC(Kudo Mgt al ,2001
©)),biological matrices by liquid chromatography (Saul,et al , 2012®).The present investigation by the
author describes a rapid, accurate, precise andifpeRP-HPLC method for the determination of
Balofloxacin from bulk and pharmaceutical dosagenfo
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Experimental

Chromatographic Conditions: The determination was carried out on waters HPL@eh@695 equipped with
UV Visible detector using data handling system-wstdliance empower two software. The column usetie
development for determination is Zodiag CL50x 4.6mm, 5u). The detector wavelength wasits2®3 nm. A
flow rate of 1ml/min was used for the determinatajrBalofloxacin. The mobile phase composition a1l

M Potassium dihydrogen orthophosphate: Acetonitnilihe ratio of 40:60 (v/v) and* adjusted to 6.5 with 1M
Potassium hydroxidelThe samples and standards were dissolved in théenaiase and 20 samples were
injected into the HPLC system at the column tempegaof 30°C. The column was equilibrated with the
mobile phase for at least 30 min prior to the itigetof the drug solution

Chemicals: The reference sample and branded formulation waplied by Bio Leo Analytical labs,
Hyderabad, India.HPLC grade acetonitrile, watereysmurchased from E.Merck,Mumbai, India, and Potzssi
dihydrogen phosphate AR grade purchased from SB Erem,Mumbai, India.

Preparation of mobile phase: Accurately 1.36g of potassium dihydrogen phosphes weighed out and
dissolved in 1000ml of water. The solution wasefi#td through 0.45u membrane filter and was degagsed
freshly prepared buffer solution: Acetonitrile irratio of (40:60 V/V) was filtered through 0.05u migrane
filter and sonicated by using Power Sonicator (mhaae 405, Hwashin Technology, Korea) before udee T
flow rate of the mobile phase was maintained atrbml The column temperature was maintained &€ 20fd
the detection of the drug was carried out at 293nm.

Preparation of Stock solution: About 40mg of Balofloxacin was weighed accuratelg &ransferred into 100
ml volumetric flask, added 60 ml of diluent and #wution was sonicated to dissolve and dilutéhtovolume
with mobile phase.

Linearity and Calibration Curve

Linearity of the peak area response was determiyethking aliquots ranging from 2.5-15 ml of theoab
stock solutions into different 200 ml volumetriagks and diluting up to the mark with the mobilagg 20uL
guantity of each solution was injected each timithe column at a flow rate 1ml/min.The drughie elutes
was monitored at 293 nm and the corresponding cii@grams were obtained. A linear relationship i@ th
range was found to the 10-60pg/ml for Balofloxaéiorm these chromatograms the peak area were atddul
and a plot of concentration over the peak areaawastructed. The regression of the plot was coteglby
least squares regression method.

Preparation of Sample solution: Twenty tablets of Balofloxacin were weighed and gdeved uniformly in a
mortar. An accurately weighed portion powder eglgmt to 40mg was transferred into 100 ml volungetri
flask. The contents of the flask were sonicatadatmout 15 min for complete solubility of the dragd the
volume was made up to 100ml with mobile phase. nTthe mixture was filtered through a 0.45u membrane
filter. From the above solution 10ml aliquot waken into a separate 100ml volumetric flask anateil up to
the volume with the mobile phase and mixed wekle Bbove solution (20uL) was then injected Six $inmto

the column and peak areas were measured and thétguan was carried out by using calibration drap
representative chromatogram for the separatioratiff®xacin is given in Figure 1.

Results and Discussion

In order to achieve optimum separation of the camepo peaks, mixtures of buffer: Acetonitrile infdrent
combinations were tested as mobile phase on a Z@la@olumn (150 mm x 4.6 mm;5g)ationary phase. The
mobile phase composition of 0.01 M Potassium dibgdn orthophosphate: Acetonitrile in the ratio 6f60
(viv) and P adjusted to 6.5 with 1M Potassium hydroxide wasctetl as the chromatographic peaks were well
defined and resolved with no tailing. The retentiome obtained for Balofloxacin was 2.392 min. Aogdinear
relationship (= 0.9999) was observed in the range of 10-60ugémBhlofloxacin. The lowest value of LOD
and LOQ as obtained by the proposed method indidht sensitivity of the method. The system silitab
results and the regression characteristics arengivéable 1. The drug content in tablets was dtiadtusing

the proposed analytical method are given in taltégh recovery values obtained from the differensabe
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form by the proposed method indicates the meth@tdsirate.The deliberate changes in the method atve
much affected the peak tailing, Theoretical plated the percent assay indicates the robustnebe afiethod.
The robustness study results are presented in Babl€he system precision was established by gilicete
injections of the standard solution containing g of interest. The value of relative standardat®n was
found to be 0.31 indicating the injection repedigbof the method. The method precision was esthbtl by
carrying out the analyte six times using the preposiethod. The relative standard deviation wasddorbe
0.65 indicating the injection repeatability of theethod. The specificity of the HPLC method was deteed

by forced degradation studies as per ICH guidelifi&ég results of specificity data for degradatitudg are
given in table 4 and figures 2-5.

Figure 1. Chromatogram of Balofloxacin

Sample Name: BALOFLOXACIN_ASSAY SPL
Sample Type: Unknown
ial: 21
mjeza,létion #: 1 Processing Method: BALOFLOXACIN_PROC
Injection Volume: 20.00 ul Channel Name: W2489 ChA
Run Time: 10.0 Minutes Proc. Chnl. Descr.: W2489 ChA 293 nm
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1| BALOFLOXACIN | 2.392 | 1139940 ‘ 123083 I 100.00 1.59 3747

Table 1. Optical and system suitability parameters
Parameter Balofloxacin

Linearity range 10-60 pg/ml

Regression equation

Slope 28778
Intercept 1500.6
Coefficient of correlation 0.9999
Limit of detection (LOD) 0.85
Limit of quantitation (LOQ) 2.58

System suitability

Tailing factor 1.59

No. of theoretical plates 3844
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Table 2:Analysis of Pharmaceutical Formulations

Drug Percentage assay | System precision® Method Per centage
precision® recovery”
Balofloxacin 99.93 0.31 0.65 98.86
49 RSD of Assay (N=6)
P Each valueis a mean of three determinations at three different levels
Table 3: Robustness
Chromatographic parameters
Variations Retention Area Height Theoretical | Asymmetry
time plates
Change in Buffer at £ 5
1.Buffer at 35:65 3.206 1106338 | 102338 3377 1.67
2.Buffer at 45:55 1.910 1155491 | 141920 3446 1.48
Change in flow rate at
+0.2ml/min
1.flow rate at 0.8ml/min 2.613 1253175 | 126542 3892 1.62
2.flow rate at 1.2ml/min 2.195 1042648 | 118491 3638 1.55

Figure2: Acid Degradation Chromatogram of Balofloxacin

Sample Name:
Sample Type:
Vial:

Injection #:

Injection Volume:

Run Time:

BALOFLOXACIN_ACID
Unknown
15
2
20.00 ul
10.0 Minutes

Processing Method:
Channel Name:
Proc. Chnl. Descr.:

BALOFLOXACIN_PROC
w2489 ChA
W2489 ChA 293 nm

0.80
0.70
0.60
0.50
=
= 040 }
0.30 ) \
1
0.20 | .\
0.10 7] j \ o =)
3 =\ = >
= e N < w0
0.00 _— e S ——— —_— e
0.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
Minutes
Peak Name Rl Area Height | % Area | Resolution | USP Plate Count | Symmetry Factor

gl 1.643 331850 16314 4.81 230.97

2 | BALOFLOXACIN | 2.494 | 6415624 | 850282 93.03 3.038 2666.94 126
3 4.293 10270 1010 0. 15 7.81 3942.65 1.33
4 5.898 138894 11301 201 5.58 5599.90 1.47

379



Chusena Narasimharaju Bhimanadhuni et a//Int.J.PharmTech Res.2014,6(1),pp 376-382. 380

Figure 3: Base Degradation Chromatogram of Balofloxacin

Sample Name: BALOFLOXACIN_BASE

Sample Type: Unknown
Vial: 16
Injection #: 4 Processing Method: BALOFLOXACIN_PROC
Injection Volume: 20.00 ul Channel Name: w2489 ChA
Run Time: 10.0 Minutes Proc. Chnl. Descr.: W 2489 ChA 293 nm
0.020 |
0.018— ‘
0.016-
0.014-
0.012
- 0.010]
= 1
0.008|
0.006-]
0.004-
0.002 S =23
e} o}
| = < i
0.000 - - -
0.00 500 - 300 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
Minutes
Peak Name (R HE Area Height | % Area | Resolution | USP Plate Count | Symmetry Factor
il 1.392 8025 324 5.85 79.39 4.22
2 | BALOFLOXACIN | 2.483 | 127656 | 19237 93.01 2.72 3378.33 .22
3 5.879 1574 194 g1 15 17.04 10604.00 0.98

Figure4: Thermal Degradation Chromatogram of Balofloxacin

Sample Name: BALOFLOXACIN_HEAT

Sample Type: Unknown
Vial: 20
Injection #: ¢ Processing Method: BALOFLOXACIN_PROC
Injection Volume: 20.00 ul Channel Name: w2489 ChA
Run Time: 10.0 Minutes Proc. Chnl. Descr.: W 2489 ChA 293 nm
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Peak Name Hi Area | Height | % Area | Resolution | USP Plate Count | Symmetry Factor
il 1.686 495 94 1:07 2216.06 1.36
2 | BALOFLOXACIN | 2.479 | 44980 | 6321 96.98 4.89 2933.81 1.32
= 4.298 151 15 0.32 8.32 4218.20 0.95
4 5.882 757 74 1.63 6.10 7659.25 1.19

Figure5: Photolytic Degradation Chromatogram of Balofloxacin
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Sample Name:

BALOFLOXACIN U V LIGHT

i
Sample Type: Unknown l
Vial: 17 !
Injection #: 1 Processing Method: BALOFLOXACIN_PROC |
Injection Volume: 20.00 ul Channel Name: W2489 ChA ;
| RunTime: 10.0 Minutes Proc. Chnl. Descr.: w2489 ChA 293 nm I
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Peak Name RT | Area | Height | % Area | Resolution | USP Plate Count | Symmetry Factor
1 1364 843| 209| 1.79 2372.20 0.87
2 1540| 1642| 245 3.48 1.19 1187.05 0.85
3 1691| 307| 67| 065 0.95 2999.08 1.77
4| BALOFLOXACIN | 2.483 | 44408 | 6558 | 94.08 5.21 3239.09 1.25
Table 4: Forced Degradation
Condition Time Retention | Retentiontime | % Degradation | % of Activedrug
(hours) | time(min) of additional Present after
degradation Degradation
peak (min)
Acid 06 2.494 1.643 4.81
Degradation 4.293 0.15 93.03
5.898 2.01
Alkaline 06 2.483 1.392 5.85 93.01
Degradation 5.879 115
Thermal 08 2.479 1.686 1.07
Degradation 4.298 0.32 96.98
5.882 1.63
Photo 8 2.483 1.364 1.79
Degradation 1.540 3.48 94.08
1.691 0.65
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Conclusion

Hence it can be concluded that the proposed HPL®odes sensitive and reproducible for the analgsis
Balofloxacin in pharmaceutical dosage form withrslamalysis time of 5 min.
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