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ABSTRACT

Garenoxacin Mesylate is used in the treatment dhoerespiratory tract infections Urinary tract fection. Rapid,
Simple, cheap and accurate UV- Spectrophotomettiiade have been developed using distilled watesoagent to
determine Garenoxacin Mesylate in bulk and in tebl&Method A” is Zero Order UV- Spectrophotometrging
absorbance, “Method B” is zero order UV- spectropdraetry using AUC technique, Method C is First @rde
Derivative UV- spectrophotometry using amplituded arMethod D’ is First Order Derivative UV-
spectrophotometry using AUC. The proposed methagle hevealed best results in terms of linearityGusacy,
precision and LOD and LOQ for bulk drug and in pmaceutical formulation. In all the proposed methods
Garenoxacin Mesylate followed linearity in the centration range of 3 - 18 pg/mL wittf ¢ 0.999). The amounts
determined by all the methods were found to bgieement with label claimed.

Keywords: Garenoxacin Mesylate; UV- Spectrophotometry; Fstler Derivative Spectrophotometry; Area
under Curve

INTRODUCTION

Garenoxacin Mesylate (GRN) isCyclopropyl-8-(difluoromethoxy)-7-[@®)-1-methyl- 2,3-dihydro-#-isoindol-5-
yl]-4-ox0-1,4-dihydroquinoline-3-carboxylic acid mhanesulfonatg1]. The chemical structure of Garenoxacin
Mesylate is shown in Figure 1.

Figure 1: Chemical Structure of Garenoxacin Mesylat
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Garenoxacin Mesylate (GRN) is used in the treatnoérttertain respiratory tract infections (RTISs),itdry tract
infection (UTI), otorhinolaryngological infectiongand Penicillin and fluoroquinolone-resistant Stoggiccus
pneumonia. [2].

A detail literature survey for GRN revealed thawfanalytical methods like RP-HPLC have been regofor
estimation of GRN in Pharmaceutical dosage formd[3and biological fluid [5]. Also, a spectroscopiethod [6]
has been established.

To our understanding no methods have been fourideirature for quantification of GRN in bulk and tablet
formulation using distilled water as solvent.

Therefore, our endeavor is to establish four sinf#eo Order and first order Derivate UV- Spectrdpinoetry
methods using different techniques.

The Area under Curve (AUC) technique involves calfitons of included value of area with respect he t
wavelength between the two selected wavelengihsnd 12. Selection of wavelength range is on the basis of
recurring observations so as to acquire the lihed@tween AUC and concentration [7]. Further, radthwere
validated as per ICH guidelines [8].

MATERIALS AND METHODS

2.1 Materials
Garenoxacin Mesylate was obtained as gift sampla #lkem Pharmaceuticals Ltd, Mumbai, India. Distil water
used as solvent was prepared in laboratory.

2.2 Instrument

A double beam UV-VIS spectrophotometer (UV-2450n&tdzu, Japan) connected to computer loaded webtsp
manager software UV Probe 2.21 with 10 mm quartis o@as used. The spectra were obtained with the
instrumental parameters as follows: wavelength@&ad0-200 nm; scan speed: medium; sampling intet@anm;
spectral slit width: 1 nm. An electronic balanceodél Shimadzu AUX 120) was used for weighing puepos

2.3 Preparation of Stock Standard Solution
The stock standard solution of GRN was preparedissolving accurately weighed 10 mg in 100 mL otevao
obtain a concentration of 100 pg/mL.

2.4 Methods A (Zero Order Spectrophotometry) and Méhod B (Zero order  Spectrophotometry—AUC)

From the stock standard solution, an appropriaikimes in the range of 0.3 — 1.8 mL were tramstemto series
of 10 mL volumetric flask and volume was made ophe mark to obtain concentration in the range 318

pa/mL. In Method A, absorbance was recorded atr2i@dvhile in Method B, AUC was selected in the wawejth

range of 256.50 — 286 nm. The calibration curvasG&N were constructed by plotting concentrati@rsus
absorbance and AUC in Method A and B, respectively.

2.5 Methods C (First order derivative —UV Spectroplotometry and D (First order derivative —UV
Spectrophotometry-AUC)

For Method C and D, spectra of above preparedisaluin the range of 3 - 18 pg/ mL were derivatizgd first
order using software UV-Probe 2.21 with delta lamld® and scaling factor 10. In Method C, the amgétwas
recorded at 286 nm whereas in Method D, AUC ofdérvative spectrum was considered at 277.50 -rf300The
calibration curves were constructed by plottingamniration versus amplitude in Method C, while iethbd D, it
was studied as concentration versus AUC of FirdeoDerivative spectra between selected wavelengths

The UV- and derivative- spectrum and selection a¥@engths selection is shownHigure 2.
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Figure 2: Zero order spectrum, First order derivative spectrum of GRN and AUC between selected wavefghs

2.6 Preparation of Sample Solution

Ten Garenoxacin Mesylate tablets (label claim 20f) mere weighed, transferred to a clean dry morkad

grounded into a fine powder using a pestle. Tgimbetder equivalent 100 mg of GRN was transferred 1®0 mL

volumetric flask containing 50 mL distilled watelt was shaken manually for 20 min and then volumas made
up to the mark with distilled water and filtereddhgh Whatmann filter paper (No. 41). From thedii¢, a correct
volume was taken and diluted with distilled waterget the final concentration of 9 pg/mL. The rewmes were
measured and concentration in the sample was deexirfrom respective linearity equations.

3. Validation of method
The developed Method A, B, C and D were validateger ICH guidelines.

3.1 Accuracy/ Recovery studies

The accuracy of all the methods was evaluated byvery experiment. To the pre-analyzed sample isolsit(6
pg/mL), known amounts of stock standard solutioesenadded at different levels, i.e. 80 %, 100 %l 20 %.
The solutions were re-analyzed by the anticipatethods. The experiments were repeated for threesteh each
level for each method.
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3.2 Precision
Precision of the methods was studied as intra-day iater-day variations. In all the methods prexisivas
determined by analyzing the 6, 9 and 12 ug/mL ofNGRIutions as intra-day and inter-day variations.

3.3 Sensitivity

The sensitivity of measurement of garenoxacin nageyby the use of the proposed methods was estinraterms
of the limit of quantification (LOQ) and the limdf detection (LOD). The LOQ and LOD were calculatesing
equation LOD = 3.3*N/B and LOQ = 10*N/B, Where ‘I¢ the standard deviation of the absorbance, andgitind
peak areas of the GRN (n=3), taken as a measuneisé, and ‘B’ is the slope of the correspondintijbcation
curve.

3.4 Repeatability
Repeatability was determined by analyzing 9 pg/mihcentration of GRN solutions for six times for mléthods.

3.5 Ruggedness

Ruggedness of the proposed methods was deternonédfg/mL of garenoxacin mesylate by analysisligiuats
from a homogenous slot by two different analystisigi the same operational and environmental camditfor all
methods.The results are in acceptable range thaRSD values <2 for all the methods.

RESULT AND DISCUSSION

In distilled waterGRN obeyed linearity in the concentration range ofQ38 pg/mL. The wavelength for maximum
absorbance/wavelength range and correlation caaifiéor the all methods are givenTiable 1

Table 1: Optical Characteristics of GRN

Parameters Method A Method B Method C Method D
Beer-Lambert's range (pug/mL) 03-18 03-18 03-18 03-18
A max (nm)/Wavelength range (nm) 274 256.50-286 286 277.50 - 300
Slope 0.0617 0.3444 0.0617 0.2267
Intercept 0.0053 0.0265 0.0053 0.1672
Correlation coefficient 0.99i 0.997 0.99¢ 0.997

Tablet formulation ofSRNwas analyzed. The amounts@RN determined by all the methods are givei @ble 2.

Table 2: Analysis of Tablet Formulation

Methods % Amount found  %RSD
A 98.81+1.35 1.37
B 98.15+0.32 0.33
C 99.39 +1.53 1.54
D 98.29 + 0.66 0.68

In all the proposed analytical methods for

GRNecjsion studies were performed as inter-day amtic-thay

variations and results were studied as % waattandard deviation which was found to be tkas 2). The
repeatability studies in all the four methods wpegformed and results were determined as %RSD wivite

found to be less than 2. The accuracy of all ththous was determined by calculating mean percemtgwery. It
was determined at 80, 100 and 120 % level and leémliin terms of % RSD value which was found tddss than
2 in all the developed methods. The ruggednesseoitethods was studied by two different analysisguhe same

operational and environmental conditions.

The results of validation parameters are summaiizédble 3
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Table 3: Validation Parameters

Methods
Parameters A B C D
Accuracy 80 % 98.61 98.90 98.04 100.17
(% Recovery) 10(% 99.2¢ 99.1: 98.1C 99.67
120% 98.19 99.13 98.85 98.82
Precision Intra-day (n=3)  0.72 0.48 0.72 1.06
(% RSD) Inter-day 0.85 0.40 1.03 1.48
Repeatability (% RSD) 1.22 0.17 1.22 1.84
Ruggedness _ Analyst | 0.29 0.58 0.29 1.12
(% RSD) Analyst Il 111 0.38 111 0.59
Limit of Detection 0.04 0.10 0.04 0.11
Limit of Quantification 0.14 0.32 0.14 0.35

CONCLUSION

Four UV- Spectrophotometry methods have been dpeéldor the estimation of GRN in bulk and in tablate
simple, economical and repeatable. All these foathods have been validated as per ICH guidelindg@und to
be accurate, précised, rugged and sensitive. Toygoped methods can routinely be used for analyfsGRN in
bulk and in pharmaceutical formulation.
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