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Abstract: A simple, specific and precise reverse phase HPlgthod was developed and validated for the
determination of gemifloxacin present in pharmaicalidosage form. Separation of the drug was aeki®n a
reverse phase X terra;25 pm column having 4.6 mm 15 mm id in isocratic mode with mobile phase
containing acetonitrile and phosphate buffer in tago of 40:60 (v/v). The pH of the final mobiléhgse
consisting buffer was adjusted to 3.5 with dilut®gphoric acid. The compound was eluted at a fades of 0.5
ml/min and effluent was monitored at wavelength B#2 The retention time of gemifloxacin was repdrte
be 5.164 min. Calibration curve for gemifloxacinsNaear over the concentration range of 0.01— QLé&/@nl.
The limit of detection and limit of quantificatiomere found to be 0.06 and 0.19 pug/ml, respectiviig mean
recovery of gemifloxacin was 99.9% for pharmacealtireparation. The results of the proposed metizng
been validated statistically. The proposed reversese high performance liquid chromatography methasl
found to be simple, reproducible, accurate and @wical. The developed and validated RP-HPLC mettzod
be used successfully for the routine quality cdraralysis of commercial gemifloxacin to quantifetdrug.
Keywords: RP-HPLC, Gemifloxacin, Estimation, Validation, Tabtlosage form.

Introduction

Gemifloxacin is a synthetic broad-spectrum fourtimgyation fluoroquinolone antibacterial compound
having affinity towards bacterial topoisomerase dd DNA gyrask This quinolone antibacterial agent is
available as the mesylate salt in the sesquihydoate and is used in the treatment of chronic bhitiecand
community-acquiregpneumonid®. It is also used for the treatment of the respisafind urinary tract infections
>’ Gemifloxacin has been shown to be active agairtst Boam-positive and Gram-negative microorgani$ms
1 The bactericidal action of gemifloxacin resulisgreventing DNA synthesis through the inhibitiohboth
DNA gyrase and topoisomerase IV enzymes, whichregeired for bacterial growth Gemifloxacin belongs
to the naphthyridine carboxylic acids and derivegivThese are compounds containing a naphthynidoiety,
where one of the ring atoms bears a carboxylic gemip®. Chemically, gemifloxacin is (R,S)-7[(42)-3-
(aminomethyl)-4-(methoxyimino)-1-pyrrolidinyl]-1-cjopropyl-6-fluoro-1,4-dihydro-4-oxo1,8-naphthyma-
3-carboxylic aci®** (Figure 1).

http://www.sphinxsai.com/framesphinxsaichemtech.htm




Biswajit Pal et a//Int.]). PharmTech Res.2014,6(3),pp 1011-1017. 1012

E.

\ OH

— | |
=
\N\f/’\‘ N N
HoN
Figure 1. Chemical structure of gemifloxacin

A review of the literature revealed that a numbkralytical methods have been reported for the
determination of Gemifloxacin in pharmaceutical aips forms and biological samples which include
potentiometry’, spectrophotomett$i*®, spectrofluorimetry?, capillary electrophores$ high performance
liquid chromatography (HPLE} HPTLC? liquid chromatography coupled with mass specttoyfie and
reverse phase liquid chromatografify methods. The objective of the present study isldeelop a rapid,
accurate, time consuming and economical reverssephgh performance liquid chromatographic methayd f
the routine quality control analysis of Gemifloxato quantify the drug in the pharmaceutical deségm
using Gg X terra column and simple mobile phase and vaditla¢ above method as per ICH guide fihé5

Experimental
Chemicals and reagents

Standard gemifloxacin was obtained as a gift sarfnpta Glenmerck Generics India Ltd. and was used
as reference standard without further purificatibne pharmaceutical dosage forms used in the stedyEG1
(Cipla Ltd.) tablet containing 320 mg of gemifloxaérom retail shop.

All solvents were of HPLC grade and reagents wdraralytical grade. Potassium di-hydrogen
phosphate and dipotassium hydrogen phosphate ofrABe and acetonitrile of HPLC grade were purchased
from Merck Ltd., Mumbai. HPLC grade water was uged the preparation of buffer and other solutions
obtained from Aurium 611 UV water purification ssst of Sartorius, Germany.

Equipments

Quantitative HPLC determination was performed oWwaters Alliance €2695 separation module and
Waters 2489 dual lambda absorbance detector. Tgeeat®n was carried out on gg@150 mm % 4.6 mm, 5
pm) X terra column. Chromatograms were analyzeddoyg Empower-3- software.

Chromatographic conditions

Mobile phase was prepared with 5.3 mM phosphatéebsblutions and acetonitrile (60: 40) v/v. The
pH was adjusted to 3.5 + 0.1 with orthophosphocid.aAll solutions, including mobile phase, werawated
during 15 min and filtered through a 0.45 pm memerflter (Millipore) before use. A rheodyne injectwith
a 10 pul loop was used for the injection of standard sample solutions of gemifloxacin. The pumpvflate
was 0.5 ml /min. The column temperature was maiethiat room temperature (24 + 2°C). The eluent was
detected at 272 nm.

Preparation of standard solution

Standard solution of gemifloxacin was preparedaiynig 12.5 mg of gemifloxacin in 25 ml volumetric
flask with 10 ml HPLC grade water and one drop aricc HCI followed by sonication for 15 minutes ahd
final volume was made by mobile phase. 1 ml ofgheve solution was taken in a 25 ml volumetricklaad
diluted up to the mark by mobile phase in ordeolttain solution with final concentration of 0.02 /mfy The
contents of standard solution were filtered throQgtb um syringe filter.
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Preparation of sample solution

The method was applied to the analysis of commieseiaple available in the market as EG1 tablet.
Twenty tablets of gemifloxacin were individually ighed, mean weight was determined and tritruanted t
homogeneous mixture. An amount of powder mass atpriv to 12.5 mg of gemifloxacin was weighed
accurately and transferred to a 25 ml volumetasKl About 10 ml of HPLC grade water and 1 dropgaic.
HCI were added to the volumetric flask and sonitdte 15 minutes. The final volume was made upht® t
mark by mobile phase. The resulting solution wleréd through Whatman filter paper no. 1. One frihe
filtered solution was transferred to another 25/atumetric flask and diluted up to the mark withliile phase
in order to obtain solution with final concentratiof 0.02 mg/ml of gemifloxacin (theoretical valu@he
content of sample solution was filtered throughbQu#n syringe filter.

Analytical method validation

The proposed method was validated for the assagenfifloxacin in formulation using following
parameters.

System suitability

A system suitability test of the chromatographyteyswas performed before each validation run. The
standard solution of gemifloxacin was scanned i W range of 200-400 nm and its wave length of
maximum absorbance was found to be 272 nm (Tahlég=d)) measuring system suitability, six replicate
injections of the standard solution were made &edréspective chromatograms were obtained. Thati@te
time, tailing factor, theoretical plates, areatietastandard deviation were determined (Table 1).

Table 1. Sample suitability parameter

Parameters Gemifloxacin

Wavelength of the max 272.0

absorbance (nm)

Retention Time (mins) 5.164

Tailing factor 0.65

Theoretical Plate 11326

LOD (pg/ml) 0.06

LOQ (ug/ml) 0.19
Linearity

Linearity of an analytical method is the ability thifat method to elicit test results that are diyect
proportional to the concentration of the analytke Tinearity of the proposed method was determitesix
concentrations level ranging from 0.01 to 0.5 pdbnigemifloxacin. The calibration curve was consted by
plotting response factor against concentration rafjsl The correlation coefficient (r) for gemiflaia was
calculated (Table 2).

Table 2. Linearity parameters

Parameters Gemifloxacin
Linearity range (ug/ml) 0.01 to 0.50
Regression coefficient 0.97
Slope 2089
Intercept 1623

Assay

For analysis of the drug in commercial formulatidéS1 tablet was taken. As per the label claim,
commercial tablet contain 320 mg of gemifloxaciheTquantification of the drug was done in formaatby
injecting 10 pl of standard and sample solutionasgiely on HPLC system. Chromatograms of standard
solution (six replicates) and sample solution (tveplicates) were recorded. A typical chromatograim o
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gemifloxain was presented in Figure 2. The conedioim of the drug in commercial formulation wasccddted
by comparing area of the sample solution with tfdhe standard solution. Results were recordddalrie 3.

Auto-Scaled Chromatogram

0]

T

IEL:I i I-Ilb:‘ i IEECI i IFEL\I i ISIJ.'II i IEII):I i I1.'I-\:|.'I

M

Tl T T el T

(i8]

Figure 2. Representative chromatogram for Gemifloxacin (rev@ time = 5.164)

Table 3. Accuracy parameters (recovery studies)

Tablet | Drug | Labelled |Amou | % label | % Recovery Studies (nh = 3)
Formula Amount  |nt claim RSD
tion of Drug  mg/tab | (n =6) Total | Amtrecovered | % % % RSD
(mg/tab) ffound Amt. (mg) Meant | Recovery | Mean
after SD Recovery
spiking
(mg)
EG1Tab| Gemifl 320 318.99| 99.68 0.54 288 | 288.79+2.22 100.27 99.92 | 0.63
(Cipla | xacin 352 350.23+2.29 99.49
Ltd.) 384 | 383.99+1.89 99.99
Precision

The precision of the method was demonstrated bwa-oy and inter-day studies. In the intra-day
precision studies, six repeated injections of stathcdsolutions were made on the same day. In thes-daty
variation studies, six repeated injections of sata@mdard solution were made for three consecutiys.dlhe
percentage RSD with respect to the peak area, neéaition time and the amount were calculated dohease
and presented in Table 4.

Table 4. Precision parameters

Parameters Intra-day % RSD Inter-day

Dayl Day?2 Day3 % RSD
Peak Area 733971 0.08 733801 733011 732871 0.06
Peak RT 5.164 0.10 5.152 5.161 5.159 0.07
Amount (mg/Tablet) 318.99 0.10 318.88 318.51 318.50 0.05

Accuracy

To ascertain the accuracy of the proposed methodveey studies were carried out by standard
addition method. In this recovery test known amafrgtandard solutions (90%, 110%, and 120%) wddea
to the pre analysed sample followed by analysisguthe proposed method. Recovery studies weresdaorit
in triplicate and the percentage recovery and stahdeviation of the percentage recovery were taled and
given in Table 3.
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LOD and LOQ

Limit of detection (LOD) and limit of quantificatio(LOQ) decide about the sensitivity of the method.
LOD is the lowest detectable concentration of tmalye by the method while LOQ is the minimum
guantifiable concentration. The LOD and LOQ of tdeveloped method were determined by injecting
progressively low concentrations of the standaddt®ms using the developed RP-HPLC method. LOD and
LOQ for the drug were calculated by using the valoé slopes and intercepts of the calibration csirared
presented in Table 1.

Stability

Stability studies of the sample was done by keefinegsample at room temperaturéC4and -20C
refrigeration temperature for 8 h (short-term) aefigerated at 4C and -20C for 72 h (long-term). The results
of stability studies were given in Table 5.

Table 5. Stability of gemifloxacin in Solution

Tablet Drug | Labelled Amt. | Room Temp Stability Refrigeratory Stability Frozen Stability
Formulation of Drug + 4°C -20°C
(mg/tab)

% Label Claim £+ RSD | % Label Claim + RSD % Label Claim £+ RSD

EGI 320.0 8h 24 h 24 h 72 h 24 h 72 h

99.32+1.7 | 98.92+1.2 | 99.42+1.9 | 100.12+1.2| 100.33+1.0 | 99.51+1.9

Gemifloxacin

RSD: Relative standard deviation of six replicatéedminations.

Robustness

The robustness of an analytical procedure is a uneas its capacity to remain unaffected by small,
but deliberate variation in method parameters angliges an indication of its reliability during moal usage.
Robustness of the method was investigated undariaty of conditions including changes of compaositdf
buffer in the mobile phase, pH of the mobile phase flow rate.

Ruggedness

In order to demonstrate the ruggedness, analysgerdormed on different days and different chesnist
by taking different instruments and using differealumns of similar type.

Results and Discussion

The present work involves estimation of gemifloxari tablet dosage form using reverse phase high
performance liquid chromatography. The chromatdgaponditions were optimized to get best resotuand
peak shape. The selection of mobile phase was lmspdak parameters like symmetry, theoreticakpland
capacity factor (system suitability factor, Tab)e S3ymmetrical peaks with good separation and vétbntion
time, 5.164 min (Figure 2) were obtained i & terra column (4.6 x 150 mm, 5um). The mobile gghavas
used at a flow rate of 0.5 ml/min. The optimum wawgth for detection and quantification was at A2, at
which good detector response was obtained foring. @ he proposed method was statistically validiate per
ICH guide liné®*’. The analytical procedure was found to be lineathe concentration range of 0.01 to 0.5
pa/ml with regression factor 0.97. The results wehewn in Table 2. The results show that an exaelle
correlation exists between peak area and concimtrat drug within the concentration range. Prexisof the
assay was determined by repeatability (intra-day)) iatermediate precision (inter-day). The %RSDugalfor
peak area, peak retention, time and amount of sasghlition were calculated in each case and thétsesere
given in Table 4. The low RSD values indicate tit method was precise. From the recovery stughagt
clear that the method was very accurate for quaivi estimation of gemifloxacin in tablet dosagenf as all
the statistical results were within the range ofegptance, 99.49 to 100.27, which shows that thereoi
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interference with excepients. Percentage recovelyeg were as given in Table 3. The LOD and LOQewer
found to be 0.06 pg/ml and 0.19 pg/ml respectivEhe degree of reproducibility of the results ohal as a
result of small deliberate variations in the metipadameters proved that the method was robustniétbod
was satisfactory with respect to ruggedness also.

Conclusion

A convenient, rapid, accurate, precise and ecoradr®P-HPLC method was developed for estimation
of gemifloxacin in tablet dosage form. The assagvigles a linear response across a wide range of
concentrations and it utilizes a mobile phase wiluah be easily prepared and diluents are econogadjly
available. The proposed method can be used foraline analysis of bulk preparations of the drag &
pharmaceutical dosage forms without interferencexogpients in quality control laboratories.
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