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ABSTRACT: The objective of the present study is to develop and
validate a method for the estimation of gatifloxacin (GTX) in the
tablet dosage form. An isocratic reversed-phase high-performance
liquid chromatographic (HPLC) method was developed to estimate
gatifloxacin using X terra C18 column (4.6 mm x 150 mm I.D., 5um
particle size) and the mobile phase containing phosphate buffer (pH
adjusted to 3.5 with dilute phosphoric acid) and acetonitrile (60:40
v/v) at the flow rate of 0.5 ml/min. The UV detection was carried out
at 298 nm. The retention time of gatifloxacin was found to be 2.340
min. The developed method was validated concerning accuracy,
precession, linearity, selectivity, ruggedness, and robustness. Linearity
for gatifloxacin was observed in the concentration range 0.01 to 0.50
pg/ml. Percent recovery was found to be 99.67. The results confirmed
that the proposed method is specific, rapid, reproducible, and suitable
for the routine determination of gatifloxacin.

INTRODUCTION: Gatifloxacin is an antibiotic
of the fourth-generation fluoroquinolone family
drug '. The antibacterial action of gatifloxacin
results from inhibition of the enzymes
topoisomerase 11 (DNA gyrase) and topoisomerase
IV like other members of the fluoroquinolone drug
4 Gatifloxacin is a broad-spectrum antibiotic that
is active against Gram-positive, Gram-negative
bacteria and other isolated organisms, both
microbiologically and clinically °.
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It has been used for the treatment of respiratory
tract infections, sinusitis, community-acquired
pneumonia, and skin infections. This quinolone
antibiotic is used as tablets and in various aqueous
solutions for intravenous therapy °. Gatifloxacin
ophthalmic solution is a typical fluoroquinolone
anti-infective used for the treatment of bacterial
conjunctivitis.

FIG. 1: CHEMICAL STRUCTURE OF GATIFLOXACIN
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Gatifloxacin is an 8-methoxyfluoroquinolone with
a 3-methylpiperazinyl substituent at C7 position,
and the chemical name is 1-cyclopropyl-6-fluoro-8-
methoxy-7-(3-methylpiperazin-1-yl)- 4- oxo quino-
line-3-carboxylic acid ’ Fig. 1.

The bactericidal action of Gatifloxacin depends on
blocking of bacterial DNA replication by binding
with DNA gyrase that allows the untwisting
required replicating one DNA double helix into two
% Since the mechanism of action of gatifloxacin is
different from that of aminoglycoside, macrolide,
tetracycline, etc. antibiotics, thus, gatifloxacin may
play an active role against pathogens that are
resistant to these antibiotics’. Literature survey
reveals spectrophotometric &, HPLC **? HPTLC **
and LClelectrospray tandem mass spectrometry **
methods for determination of gatifloxacin in
pharmaceutical dosage forms. In the present
investigation, an attempt has been made to develop
reverse  phase- high  performance  liquid
chromatographic method using simple mobile
phase which was sensitive and rapid for estimation
of gatifloxacin in tablet dosage form and
subsequent validation of the developed method as
per ICH guidelines ***°.

EXPERIMENTAL:

Chemicals and Reagents: All solvents were of
HPLC grade, and reagents were analytical grade.
Potassium di-hydrogen phosphate and dipotassium
hydrogen phosphate of AR grade and acetonitrile
of HPLC grade were purchased from Merck Ltd.,
Mumbai. HPLC grade water was prepared from
Aurium 611 UV water purification system of
Sartorius, Germany. Standard gatifloxacin (99.6%)
was kindly donated by local pharmaceutical
industry and were used as a reference standard
without further purification. Gatifloxacin tablets
were purchased from the local pharmacy.

Instrumentation and Chromatographic
Condition: Chromatographic  separation was
performed on a Waters Alliance €2695 separation
module and Waters 2489 dual lambda absorbance
detector. The method was carried out on a C5 (150
mm x 4.6 mm, 5 um) X terra column. The mobile
phase used was a mixture of 60 volumes of 5.3 mM
phosphate buffer solution adjusted to pH 3.5 + 0.1
with orthophosphoric acid and 40 volumes of
acetonitrile and was delivered at a flow rate of 0.5
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ml/min. All solutions, including mobile phase,
were sonicated for 15 min and filtered through a
0.45 pm membrane filter (Millipore) before use. A
rheodyne injector with a 10 ul loop was used for
the injection of standard and sample solutions of
gatifloxacin. The UV detection was made at 290
nm at ambient temperature (24 + 2 °C), and all data
were analyzed by using Empower 3 software.

Preparation of Standard Stock Solution: A stock
solution containing 0.5 mg/ml of gatifloxacin was
prepared in 10 ml HPLC grade water by addition of
one drop of conc. HCI followed by sonication for
15 minutes, and the final volume was made by the
mobile phase. The resulting solution was diluted
with mobile phase to obtain a solution with a final
concentration of 0.02 mg/ml and was prepared by
appropriate dilution with mobile phase from the
stock solution. The contents of the standard
solution were filtered through a 0.45 pum syringe
filter.

Preparation of Sample Solution: Twenty tablets
of gatifloxacin were individually weighed, mean
weight was determined and triturated to obtain a
homogeneous mixture. An amount of powder mass
equivalent to 12.5 mg of gatifloxacin was weighed
accurately and transferred to a 25 ml volumetric
flask. About 10 ml of HPLC grade water and 1
drop of conc. HCI was added to the volumetric
flask and sonicated for 15 minutes to facilitate
proper solubilization. The final volume was made
up to the mark by the mobile phase. The resulting
solution was filtered through Whatman filter paper
no. 1. Aliquots of filtered solution were diluted
with mobile phase to obtain a solution with a final
concentration of 0.02 mg/ml of gatifloxacin
(theoretical value). The contents of the sample
solution were filtered through a 0.45 pm syringe
filter.

Assay for Gatifloxacin Tablets: Analysis of
marketed tablet was carried out using optimized
mobile phase and HPLC conditions. 10 pl standard
and sample solution of gatifloxacin were separately
injected on the HPLC system. Chromatograms of
standard solution (six replicates) and sample
solution (two replicates) were recorded. A typical
chromatogram of gatifloxacin was presented in Fig.
2.
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Spin-d-cuied Chromaiogram
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FIG. 2: REPRESENTATIVE CHROMATOGRAM FOR
GTX (RETENTION TIME = 2.340)

The retention time was 2.34 min. The concentration
of gatifloxacin in the marketed tablet was
calculated by comparing the area of the sample
solution with that of the standard solution. The
percentage assay of gatifloxacin was presented in
Table 3.

Method Validation: To validate a simple and
efficient method for the analysis of the drug in
pharmaceutical formulations, preliminary tests
were performed to select adequate and optimum
conditions. Parameters like linearity, accuracy,
precession, ruggedness, and robustness were
studied according to USP and ICH guidelines *>'°.

Linearity: Linearity was studied to determine the
range over which analyte response is a linear
function of concentration. The linearity of the
proposed method was evaluated by using
calibration curves obtained from the analysis of
different concentrations of the standard solutions,
to calculate coefficient of correlation and intercept
values.

Accuracy: The accuracy of an analytical method is
the closeness of results obtained by that method to
the true value for the sample. To evaluate the
accuracy of the proposed method, recovery tests
were carried out. Pre-analyzed samples were spiked
with 90%, 110%, and 120% of the standard
solution and analyzed. The experiment was
performed in triplicate. Recovery (%) and RSD (%)
were calculated for each concentration.

Precession: The precession of an analytical method
is the closeness of replicate results obtained from
the analysis of the same homogeneous sample.
Precession of the method was established by
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mixing six replicate injections of a standard
solution of the drug. The percentage RSD
concerning the peak area, peak retention time and
amount were calculated.

Ruggedness and Robustness: Ruggedness is the
degree of reproducibility of the results obtained
under a variety of conditions like different analysts,
instruments, reagents, days, etc. The ruggedness of
the proposed method was determined by
experimenting with different instruments like
Merck Hitachi HPLC La Chrome pump L-7100
with Merck Hitachi UV La Chrome detector L-
7400, Waters HPLC 600 pumps by different
operators using different columns of similar type in
different days.

Robustness is the capacity of a method to remain
unaffected by small, deliberate variations in
method parameters such as mobile phase, pH,
temperature, etc. The robustness of the proposed
method was evaluated by making a slight variation
in the mobile phase as well as its pH and
temperature.

Limit of Detection and Limit of Quantification:
The limit of detection (LOD) is the lowest analyte
concentration at which detection is feasible, and
limit of quantification (LOQ) is the lowest
concentration at which the analyte cannot only be
reliably detected but at which some predefined
goals for bias and imprecision are met. The LOD
and LOQ of the developed method were
determined by injecting progressively low
concentrations of the standard solution with the
optimized chromatographic conditions.

RESULTS AND DISCUSSION: The developed
HPLC method provides a convenient and efficient
method for estimation of gatifloxacin in the tablet
dosage form. The proposed method is simple and
does not involve laborious time-consuming sample
preparation. The simple mobile phase gave a well
resolved, sharp peak for gatifloxacin with a
retention time of 2.34 min Fig. 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. The results were
tabulated in Table 1.
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TABLE 1: SAMPLE SUITABILITY PARAMETER

E-ISSN: 0975-8232; P-ISSN: 2320-5148

TABLE 2: LINEARITY PARAMETERS

Parameters Gatifloxacin
The wavelength of the max 290.0
absorbance (nm)
Retention time (min) 2.34
Tailing factor 0.5123
Theoretical plate 10012
LOD (pg/ml) 0.09
LOQ (pg/ml) 0.27

Parameters Gatifloxacin
Linearity range (pg/ml) 0.01t0 0.50
Regression coefficient 0.98

Slope 1739
Intercept 1349

The calibration curves showed linearity over a
concentration range from 0.01 pg/ml to 0.50 pg/ml,

The method was statistically validated for accuracy
and precision. The mean recovery observed was
99.67%, and the percent RSD concerning the
accuracy of recovery test was 0.46 Table 3 which
showed that the method was free from the

and the regression coefficient (R was found to be interference of the excipients used in the
0.98 Table 2. formulation.
TABLE 3: ACCURACY PARAMETERS (RECOVERY STUDIES)
Tablet Drug Labeled  Amount % % Recovery Studies (n = 3)
Formulation Amount mg/tab label RSD Total Amt % % %
of Drug found claim Amt. after recovered Recovery Mean RSD
(mg/tab) (n=6) spiking (mg) Mean + Recovery
(mg) SD
Gatiflox Tab GTX 400 398.99 99.74 0.96 360 357.99+2.73 99.44 99.67 0.46
(Sun Pharma) 440 439.32+3.01 99.84
480 478.76 + 3.88 99.74

The lower values of % RSD concerning the peak
area, peak retention time, and amount Table 4
indicate that the method was precise.

TABLE 4: % RSD OF PRECISION PARAMETERS

Parameters GTX
Peak Area 0.50
Peak RT 0.07
Amount 0.10
The method was satisfactory concerning

ruggedness and robustness. The limit of detection
(LOD) and the limit of quantification (LOQ) were
found to be 0.09 and 0.27 pg/ml Table 1,
respectively.

CONCLUSION: The proposed HPLC method was
found to be simple, precise, accurate, linear,
rugged, robust and rapid and can be used in routine
analysis of gatifloxacin as raw materials as well as
in tablet dosage form in quality control
laboratories.
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