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ABSTRACT

A simple, selective, rapid, precise and accurate reverse phase high perfor-
mance liquid chromatographic method has been developed for ssimulta-
neous estimation of ofloxacin and satranidazole in combined tablet dos-
ageform. The method was carried out on Jasco HPLC system with HiQ Sil
C18W column (250x4.6mmii.d.), using Acetonitrile: Ammonium acetate
65:35v/v asamobile phase. The detection was carried out using UV detec-
tor set at 305nm. Clonazepam was used asinternal standard. Beer’s law is
obeyed in the concentration range of 2.0 to 20.0pg mL* and 3.0 to 30ug
mL-* of Ofloxacin and Satranidazole, respectively. The method has been
successfully applied for the analysis of drugs in pharmaceutical formula-
tions. Results of analysis were validated statistically and by recovery

KEYWORDS

RP-HPLC,
Ofloxecin;
Satranidazole;
Clonazepam.

studies. © 2008 Trade Sciencelnc. - INDIA

INTRODUCTION

Chemically Ofloxacinis(+)-9- fluoro-2, 3-dihydro-
3- methyl-10-(4- methyl-1-piperazinyl)-7-oxo-
7Hpyrido(1,2, 3-dec)- 1,4-benzoxazine-6- carboxylic
acid. Itisafluoroguinolone and used mainly as anti-
bacterid for thetreatment of urinary tract infection and
sexudly transmitted diseasssItisofficid inU.S.PY. The
method of andysisgiveninU.S.Pistitrimetricanayss.
Literature survey reved sthat Ofloxacinisestimated by
spectrophotometryt?, RP-HPL C*® and Spectrofluo-
rometry!c-11,

Chemically Satranidazoleis 1-methyl sulphonyl-
3(1-methyl-5-nitro-2-imidazolyl)-2 imidazolidinone,
whichisa5-nitroimidazolederivative. It isbroad-spec-
trum antiprotozod , antimicrobial, and antifungal used
for thetreatment of severe hepatic and intestina amoe-

biasis. Itisnot officia inl.P, U.S.P. and B.R.till date.

A literaturesurvey revea sthat Satranidazoleises-
timated by gas chromatography with el ectron capture
detector!*?, spectrophotometry*3. Thispaper describes
two smple, accurate and senditivevalidated UV spec-
trophotometric methods and HPL.C method for smul-
taneous estimation of Ofloxacin and Satranidazolein
combined tablet dosageform.

The proposed methodsare optimized and vaidated
for linearity, accuracy, precision, limit of detection and
limit of quantitation as per the ‘International Confer-
enceonHarmonization’ (ICH) guidelines.

EXPERIMENTAL

Equipment
Jasco HPL C system, consi sting of Jasco PU-2080
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plus HPLC pump and Jasco UV-2075 plusUV/VIS
detector wasused for analysis. HiQ Sil C18W (250 x
4.6mmi.d) columnwas used for anaysiswith aflow
rate of 1 ml/min. A Rheodyneinjector with 20 .1 loop
was used for injecting the sample. Shimadzu ba ance,
AY-120 wasused for welghing purposein thismethod.

Chemicalsand reagents

Acetonitrile (HPLC grade) was purchased from
Merck specidtiespvt. Ltd. (Worli, Mumbai, India) and
Water (HPLC grade) was purchased from Loba
Chemie(Mumbal, India). Ammonium acetate was pur-
chased from Sisco research Laboratories Pvt. Ltd.
(Mumbai, India).Working standard of Ofloxacin (per-
cent purity=99.5) and Satranidazole (percent pu-
rity=99.225) were provided by Alkem Ltd., Mumbai,
Indiaand Clonazepam was obtained from Torrent phar-
maceuticalsLtd., Indrad, Gujarat, India

Phar maceutical formulation

Commercial tablets, each containing ofloxacin
(200mg) and Satranidazole (300 mg); (Satragyl-O)
were procured fromthelocal market.

Procedure

For HPL C method, Jasco HPL C system, consist-
ing of Jasco PU-2080 plus HPLC pump and Jasco
UV-2075 plus UV/VIS detector was used for analy-
sis. HiQ Sil C18 W (250x4.6 mm i.d) column was
used inanalysis. A Rheodyneinjector with 20 pL loop
was used for injecting the sample. Detection of eluent
was carried out using UV detector set at 305 nm. Mo-
bile phase sel ected for thismethod consi sts of Acetoni-
trile: Ammonium acetate 65:35v/v (filtered through 0.45
micron membranefilter) at aflow rate of 1 ml/min.
M ethod was devel oped using Clonazepam asinternal
standard. HPLC details are presented in TABLE 1.
System auitability parametersfor thedevel oped method
aregiveninTABLE 2.

Prepar ation of standard stock solution

Standard stock solutionsof working Sandardswere
made separately in acetonitrileto obtain concentration
of 200ug mL* of Ofloxacin, 300ug mL-" of
Satranidazole and 500 ug mL~" of Clonazepam and
filtered through a0.2 micron membranefilter.

Preparation of calibration curve
Hnalytical CHEMISTRY o

To prepare the drug solutionsfor the calibration
curve, inaseriesof 10 ml volumetric flasks, appropri-
atedilutionswere madefrom standard stock solutions
to obtain final concentrations in the range of
2 to 20ugmL-* of ofloxacin and 3 to 30ug mL™!
Satranidazole. In each flask, 0.1ml of stock solution of
standard Clonazepam was added and thevolumewas
made up to the mark with the mobile phase. Each solu-
tion wasinjected and achromatogram was recorded.
M ean retention time of Ofloxacin, Satranidazole and
Clonazepam werefound to be2.057min, 3.067minand
3.758minrespectively. The pesk arearaiosof ofloxacin
to clonazepam and satranidazol e to clonazepam were
calculated. Calibration curveswere obtained by plot-
ting concentration of drug vs. pesk arearatio of drugto
interna standard.

Procedurefor analysisof tablet formulation

Twenty tabletswereweighed accurately; the aver-
ageweight was determined and then ground to afine
powder. Powder equivaent to 50mg of Ofloxacinwas
welghed and trandferred to a50ml volumetric flask con-
taining about 35ml of Acetonitrile. The solution was
sonicated. The solution was centrifuged for 5 minutes
at 3000 rpm. Supernatant solution was pipetted out
and diluted withmobile phaseto obtainthedilutionwithin
theBeer’s law range. From this solution 0.15ml was
transferred into 10ml volumetric flask, 0.1ml of
Clonazepam solutionwas added in thesameflask and
thevolumewas made up to themark withthemobile

TABLE 1: HPL C operating conditions

Acetonitrile : Ammonium

Mobile phase acetate (65: 35)
Flow rate 1.0mL/ min
Column temperature Ambient
Injection volume 20uL
Detection wavelength 305 nm
Ofloxacin 2.057
Mean retention time Satranidazole 3.067
Clonazepam 3.717
TABLE 2: System suitability parameters
Par ameter Ofloxacin Satranidazole
Theoratical plates 2081.63 3886.08
Resolution 281 5.33
Asymmetry factor 1.42 1.33

Limit of detection ~ 0.089(ug mL™)  0.031 (ug mL ™)
Limit of ouantitation  0.27(ngmL ™)  0.095 (ug mL ™)
% RSD 0.79 0.74
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phase. The solution wasinjected (20 uL) and achro-
matogram was recorded. Theinjectionswererepeated
fivetimesand peak areaswererecorded. A represen-
tativechromatogramisgiveninfigure 1. The pesk area
ratios of each of thedrugsto theinternd standard were
calculated and the amount of each drug present per
tablet was estimated from the respective calibration
Ccurves.

M ethod validation

Asper thelCH guidelines, themethod validation
parameters checked were linearity and range, accu-
racy, precision, limit of detection, limit of quantitation
and robustness.

Linearity and range

Linearity of themethod was checked using fivedif-
ferent concentrationsin the range of 2 to 30ug mL*
(Ofloxacin) and 3to 45ug mL-Y(Satranidazole). Thelin-
earity isindicated by regression equation.

For ofloxaciny =0.1754x + 0.2134 (r2=0.997)
For satranidazoley =0.1212x + 0.1147 (r?=0.996)

Ciffeocacin
2,057 mu=

+ Satranidazods
3057 miz

Clonzzepam
3.758 muin

Timeiny .
Figurel: Chromatogram of ofloxacin (2.057 min),
Satranidazole (3.067 min), Clonazepam (3.758 min)

TABLE 3: Recovery studiesof ofloxacin and satranidazole

Level of % mean Standard 0 +
% r ecover y* deviation HRSD.
recovery OFLOX SATRA OFLOX SATRA OFLOX SATRA

80 99.13 99.65 02122 0.2915 1.1788 1.079
100 99.13 99.67 0.2706 0.7758 1.353 0.9193
120 98.91 10047 0.2250 0.7561 1.022 0.77606

*Avg. of three determinations; *Is the relative standard
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Accuracy and precision

The accuracy of the method was determined by
recovery experiments. Therecovery studieswere car-
ried out at threelevels of 80, 100 and 120% and the
percentage recovery was cal cul ated and presented in
TABLE 3. Recovery waswithintherangeof 100+2%
whichindicatesaccuracy of themethod.

The precision of the method wasdemonstrated by
inter day andintraday variation studies. Intheintraday
studies, threedifferent concentrationsof themixed stan-
dard were analyzed in aday and percentage RSD were
calculated and wasfound to belessthan 1.5%. Inthe
inter day variation studies, three different concentra-
tions of themixed standard were analyzed on 3 con-
secutive daysand percentage RSD werecalculated and
wasfoundto belessthan 1.5%.Theresults of interday
and intraday studiesareshownin TABLE 4. Thedata
obtained indicatesthat the devel oped HPLC method is
precise.

L imit of detection and limit of quantification

TheLimit of Detection (LOD) isthesmallest con-
centration of the anaytethat givesthe measurablere-
sponse. LOD was cal culated using thefollowing for-
mula
L OD =(3.3xgtandar d deviation)/Sopeof calibration curve

TheLOD for ofloxacinand Satranidazolewasfound
to be 0.089ug mL* and 0.031ug mL ™ respectively.

Thelimit of quantification (LOQ) isthe smallest
concentration of theanalyte, which givesresponsethat
can beaccurately quantified. LOQ wascd culated us-
ingthefollowingformula
L OQ = (10xgtandar d deviation)/Sopeof calibration curve.

The LOQwas0.27ugmL* and 0.095ug mL-X for
ofloxacin and Satranidazol erespectively.

Robustness

Robustnessischecked by making dight deliberate
changein the experimental procedures. It was deter-

deviation mined by carrying out theandysisunder conditions
TABLE 4: Interday andi studiesfor ofloxacin and satranidazole
Sr. Concentration I nterday studies(% RSD) Intraday studies (% RSD)
0. (ugmL™) Ofloxacin Satranidazole Ofloxacin Satranidazole
1 2 0.99 0.11 0.68 0.12
2 3.75 0.69 0.006 0.72 0.65
3 7.5 0.6 0.064 0.98 0.24
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duringwhichmobilephaseratio andwaveengthwas
atered and the changes on the Rt valuesand peak ar-
eas were noted. The method was found to be robust
sincethemonitored parameterswerenot significantly
affected.

RESULTSAND DISCUSSION

The proposed methodsfor simultaneous estima-
tion of OFLOX and SATRA in combined tablet dos-
ageformwasfound to besimple, accurate, rapid and
economical. Thevauesof percent RSD werenot more
than 0.7758 and recovery was between 98.91 to
100.47%, indicating reproducibility and accuracy of
methods.

Analytical dataand calibration graphs

Straight line calibration graphswere obtained over
the calibration ranges 2 to 20ug mL* and 3 to 30ug
mL-! of OFLOX and SATRA respectively.

CONCLUSION

The vaidated HPLC methods employed here
provedtobesmple, fast, reliable, selective, and sensi-
tive. Since noneof themethodsisreported for smulta-
neous estimation of OFLOX and SATRA from com-
bined dosage form, these devel oped methods can be
used for routine analysis of two componentswithout
prior separation.
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