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ABSTRACT

A simple HPTL C method having high accuracy, precision and reproducibil-
ity was developed for the routine estimation of Gatifloxacin in the tablets
available in market and was validated for various parameters according to
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ICH guidelines. Gatifl oxacin was estimated at 290 nm by densitometry using
Silicagel 60 F,,, as stationary phase and a premix of methylene chloride:
methanol: strong ammoniasolution and acetonitrile (10:10:5:10) asmobile
phase. Method was found linear in arange of 90 monograms to 550 nano-
grams with a correlation coefficient > 0.99. The regression equation was:
AUC = 25.18 x (Amount in nanograms) + 2527 (r>= 0.9844).
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INTRODUCTION

Gatifloxacin, a fluoroquinolone, [(+) -1-
cyclopropyl-6-fluoro-1, 4-dihydro-8-methoxy-7-(3-
methyl-1-pi perazinyl)-4-oxo-3-quinolinecarboxylic
acid sesquihydrate] has been found effectivein acute
postoperative endophthal mitig¥, Chromobacterium
violaceum infections?, common respiratory prob-
lems® and Gram-positive bacterial infections? etc.
Commercialy, it isavailableas ophthalmic solutions,
parenteral solutionsand oral tablets. A variety of
methods are reported for its estimation using UV
spectroscopy!®, microbiol ogical assay'® or high-per-
formance liquid chromatography!”#, which are ei-
ther non-specific, less accurate or expensive. The
suggested HPTLC method is specific, accurate,
cheaper and lesstime consuming for routineanaysis
of Gatifloxacinin bulk and formulationsand can be
prove of much significance.

EXPERIMENTAL

Instrumentation

Camag HPTLC system (Muttenz, Switzerland) with
Linomat 5 sampleapplicator, TLC scanner 3, HPTLC
plate heater 111, UV cabinet, 100 ul Hamilton Syringe
(Bonaduz, Schweiz), twintrough development cham-
bers(for 10 cm x 10 cm sheets), and winCATS 1.3.4
softwarewas used for theanal ytical purpose. Merck
KGaA coated HPTLC duminum sheetswith Silicage
60 F,, (Darmstadt, Germany) were used as stationary
phase. Mettler Toledo balance (Ohio, USA) modd XP
205 wasused for weighing the chemicad sand reagents.

Materials

Gatifloxacin working standard was obtained asa
gift sample from Ranbaxy Research Laboratories
(Gurgaon, India). Gatifloxacintabletsof threedifferent
brands[Lyflox, 400 mg, LykaHetero Hedthcare Lim-
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ited; Gatimac, 400 mg, Macleods PharmaceuticalsLim-
ited; Ragasin, 400 mg, Ranbaxy LaboratoriesLimited
(Stancare)] were collected from market and analyzed
by the proposed method. All the other chemicalsand
reagentswereof anaytica grade.

Thin layer chromatography (TL C) development

A premix of methylene chloride: methanol: strong
ammonia solution and acetonitrile in a ratio of
10:10:5:10 respectively wasoptimized for TLC plate
development. Run distance was kept about 70 mm
and 10 ml of the mobile phase was used for single
development. The Rf value of Gatifloxacin peak was
observed about 0.51. The dosing speed of nitrogen
applicator was kept 150 nl sec! with a pre-dosage
volumeof 0.2 ul. Samples were applied as bands of 6
mm width with the gapsof 10 mmin between. Devel-
oped platesweredried at 40 °C for 5 min. Detection
was done at 290 nm usi ng deuterium lampin absorp-
tion-re-emission mode. The dlit dimension of detec-
tion was kept 6.00 mm x 0.45 mm, scanning speed
20 mm sec! and dataresolution 100 pm/ step. The
various statistical reportswere generated according
to the standard formulaeand parameterswerevali-
dated as per ICH® guidelines.

Specificity and selectivity

Absence of any secondary spot having spectradif-
ferent from Gatifloxacin, in thetypical placebo chro-
matogram of thetabl et preparation, that may interfere
with Gatifl oxacin pesk indi catethe specificity of theana:
Iytical method (Figure1and 2).
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Figurel: HPTL C chromatogram of the congtituted tablet
placebo
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Figure2: HPTL C chromatogram of thetablet gatifloxacin
(Gatimac)

Calibration standards, linearity and range

Gatifloxacin solution (45 ug ml™) waspreparedin
methanol andits2, 4, 6, 8, 10 and 12 ul volumeswere
applied on the HPTLC plate as separate spots. The
platewas devel oped, dried and anayzed a 290 nm by
densitometry. The calibration data was generated
(TABLE 1) and regression analysis (TABLE 2) was
performed.

TABLE 1: Calibration datafor linearity
AUC at 290 nm (% RSD)

Amount in nanograms

per spot (n=3)
90.5 4055 (0.04)
181.0 7404 (1.60)
2715 9893 (0.69)
362.0 12061 (0.59)
452.5 13974 (0.15)
543.0 15633 (0.29)

TABLE 2: Regression analysis

Parameters

Equation of the
regression line

Results (n=3)
AUC=25.18 x (Amount in
nanogram) + 2527

Regression coefficient (r?) 0.9844
Correlation coefficient 0.9921

Precision and formulation analysis

Precison wasdemonstrated by analyzing thetabl et
preparations in six replicates. Three different
Gatifloxacin tablet samples- Lyflox, Gatimac and
Ragasin were prepared by sonicating the tablets in
methanol. % Assay ca cul ationswerebased onthecali-
bration curve. % Rel ative standard deviation of the %
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wi/w assay valueswas reported (TABLE 3).
TABLE 3: Method precison of theanalytical method

Assay Assay Assay
Sample/ Spot (Yowiw)  (%wiw)  (Yow/w)
Lyflox Gatimac Ragasin
Sample/ Spot-1 101.0 101.3 98.2
Sample/ Spot-2 98.4 98.3 99.2
Sample/ Spot-3 99.3 98.6 98.3
Sample/ Spot-4 100.2 100.1 100.1
Sample/ Spot-5 98.3 100.1 98.7
Sample/ Spot-6 98.0 98.3 99.0
Mean 99.2 99.4 98.9
Standard deviation 1.189 1.231 0.689
% RSD 1.20 124 0.70
Accuracy

Pre analyzed tablet sample preparations were
gpiked with Getifloxacin at threedifferent levels (80 ng,
160 ng 240 ng) and were analyzed in six replicates.
Accuracy was reported as % recovery (TABLE 4)
based on actua and estimated concentrations.

TABLE 4: Recovery study

Formulation spiked  Gatimac Lyflox Ragasin

Level of spiking (ng) 80 160 240
% Recovery
Spot-1 100.1 99.9 98.7
Spot-2 101.6 99.6 101.0
Spot-3 100.5 98.0 99.1
Spot-4 101.7 99.7 97.3
Spot-5 101.7 101.5 98.3
Spot-6 99.9 100.9 101.2
Mean % recovery 100.9 99.9 99.3
SD 0.837 1.230 1.529
% RSD 0.83 1.23 154
Ruggedness

Ruggednessof theproposed method wasdetermined
by changing the duration of the chamber saturationi.e.
30+ 10min. % Assay wasreported (TABLE5).

RESULTSAND DISCUSSION
The proposed anal ytical method for assay deter-

mination of Gatifloxacinin Tabletswasfound suitable
and applicableto different tablet formulationsin mar-
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TABLE5: Ruggedness

Formulation Lyflox
Chamber Chamber
Condition Saturation, Saturation,
30 +10 min 30-10min
% Assay

Spot-1 101.2 99.7
Spot-2 101.2 99.1
Spot-3 100.2 100.9
Spot-4 99.4 99.7
Spot-5 929.1 98.9
Spot-6 99.5 98.5
Mean % Assay 100.1 99.5
SD 0.895 0.831
% RSD 0.89 0.84

AUC - Area under the curve, SD - Sandard deviation,
% RSD - Percent relative standard deviation.

ket. Method wasfound linear inarange of ~90to 550
ng with agood correlation of 0.99. A lower % RSD
(below 2 %) of % assay values, observed during repli-
cateanalysisof different tabletsas part of precision,
indicatethesuitability of themethod. A % recovery rang-
ing within 98-102 % demonstrated good accuracy of
the analytical method. Additionally, the method was
found rugged for chamber saturation time. The pro-
posed method can beextended for assay of Gatifloxacin
in other formulationslike parenteral preparationsor
ophtha mic solutions.
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