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ABSTRACT

A simple, selective, rapid, precise and accurate reverse phase high pressure
liquid chromatographic method has been developed for the estimation of
Satranidazolefrom pharmaceutical formulation. The method was carried out
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onaHiQ SiL C18 (250 mmx 4.6 mmi.d.) column with mobile phase consist-
ing of acetonitrile: TBASH, (70:30v/v), at flow rate of 1.0 ml/min. Detection
was carried out at 305 nm. Clonazepam was used as an internal standard.
The retention time of Satranidazole and Clonazepam was 3.058, and 3757
min, respectively. The developed method was validated for of linearity,
accuracy, precision, limit of detection and limit of quantitation. The pro-
posed method can be used for estimation of these drugs in combined dos-

ageforms. © 2009 Trade Sciencelnc. - INDIA

INTRODUCTION

Satranidazole (SAT), isanovel nitro-imidazolede-
rivative. Chemicdly, itis1-methyl sulfonyl-3-(1-methyl-
5-nitro-2- imidazolyl)-2-imidazolidinong™. Itisused as
antiprotozod and antibacteria agent in thetreatment of
amoebias g2, Tablet formulation containing 300 mg SAT
isavailableinthe market. Literature survey revealed
that Satranidazoleisestimated by HPTLC®4, and colo-
rimetric methodd>" andin combinationwith Ofloxacin®.
No HPL C method wasreported for estimation of drug
in tablet dosage form by using interna standard. The
present work describesthe devel opment of avalidated
RP-HPL C method, which can quantify these compo-
nents from a dosage form. The present RP-HPLC
method wasvalidated asper the [CH guidelines?.

EXPERIMENTAL

Reagentsand chemicals

Acetonitrile (HPLC grade) and water (HPLC
grade) wereprocured from Merck specidtiesPvt. Ltd.,
Mumbai. Tetrabutyl ammonium hydrogen sulphate
(TBASH) (L.R grade) was obtained from S.D.Fine-
Chem Ltd; Mumbai. Working standard of Satranidazole
and Clonazepam were obtai ned fromAlkem |aborato-
riespvt. Ltd Mumbai asgift samples.

M ethod devel opment

Different mobile phases containing methanol, wa-
ter, Acetonitrile, and different buffersin different pro-
portionsweretried and finally Acetonitrile: TBASH
(70:30), was sel ected as an appropriate mobile phase
which gave good resol ution and acceptabl e peak pa-
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TABLE 1: System suitability studies

Sr. no. Parameters Satr anidazole
1 Theoretical plate/ meter 4123.77
2. Resol ution Factor 2.37
3. Asymmetry 1.10
4, LOD (ug/ml) 0.021
5. LOQ (ug/ml) 0.085
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Figure1: Chromatogram of satranidazole (3.058 min),
clonazepam (3.758 min) respectively

el

[ 20 40 EQ g0 o
Conc. (meg/ml)
Figure2: Calibration curvefor satranidazole

rametersfor Satranidazole.
System suitability studies

Theresolution, number of theoretical platesand
peak asymmetry were cal culated for the standard solu-
tionsandisasshowninTABLE 1. Thevaluesobtained
demonstrated the suitability of the systlem for theandy-
sisof drug. Thetypical chromatogram of standard so-
Iutionisasshowninfigurel.

Apparatusand chromatogr aphic conditions

Chromatographic separation was performed on a
Jasco chromatographi c system equipped with aJasco
PU-2080 plusHPL C pump, Jasco UV-2075 plusUV/
V1S detector and Rheodyneinjector with 20 ul loop

—= Fyll Paper

volume. HiQ SIL C18(250mm x 4.6 mmi.d) was used
for the separation; mobile phase of amixture of Aceto-
nitrile: TBASH (70:30v/v), was delivered at aflow
rateof 1 ml/minwith detection at 305 nm. Themobile
phasewasfiltered through a0.2p membranefilter and
degassed. Theinjectionvolumewas 20 ul; andysiswas
performed at ambient temperature.

Prepar ation of standard solutions

Standard stock solutionsof strength 1.0 mg/ml of
Satranidazole and 0.5 mg/ml Clonazepam were pre-
pared separately using acetonitrile. From Standard
stock solution of each drug, mixed standard solution
was prepared in mobile phaseto contain 15 pug/ml of
Satranidazole and 5 ug/ml of Clonazepam aninternal
standard.

Calibration curve

Linearity of thesystemwasinvestigated by seridly
diluting the stock solutionsto give concentrationsinthe
range of 2ug/ml to 30 ug/ml for Satranidazole. Anali-
quot (20 wl) wasinjected using mixture of Acetonitrile:
TBAHS(70:30), asmobile phase. Cdlibration curves
were obtained by plotting the responsefactor vs. con-
centration. Theresponsefactor iscal culated asareaof
thedrug peak divided by areaof peak for internal stan-
dard. Thecdibration curveisasshowninfigure2 for
Satranidazole. Theequationsof theregressionlineis
For Satranidazoley = 0.125X

Assay
Prepar ation of sample solutions

Twenty Tablets, each containing 300 mg
Satranidazole wereweighed and finely powdered. A
quantity of powder equivalent to 25 mg Satranidazole
wasweighed and transferred to 25 ml volumetric flask.
To this, acetonitrile was added and sonicated for 10
min; thevolumewas madeup to 25 ml with acetonitrile
to get solution of 1000 pg/ml. The sol ution wasfiltered
usingwhatmannfilter paper. Fromthefiltrate appropri-
atedilutionsweremadeto obtain concentrationinthe
range of 2ug/ml to 30 pug/ml for Satranidazole.
Clonazepam wasadded to each sampledilutionat 5
pg/ml asinterna standard.

With the optimi zed chromatographic conditions, a
steady baselinewas recorded, the mixed standard so-
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lution wasinjected and the chromatogramwasrecorded.
Theretention timeof Satranidazole and Clonazepam
wasfound to be 3.058min and 3.758 min, respectively.
This procedurewasrepeated for the sample solution
obtai ned from theformul ation. The proposed method
wasfound to be specific and nointerferencefrom com-
mon tabl et excipentslikelactose, starch etc was ob-
served. Theresponsefactor (peak arearatio of stan-
dard peak areaand internal standard peak area) of the
standard solution and sampl e solution were cal cul ated.
Theassay was cal cul ated from the equati on of regres-
sionlinefor each drug. The percentage of individual
drugsfound in formulationswas cal culated and pre-
sented in TABLE 2. Theresultsof analysisshowsthat
theamounts of drugswerein good agreement withthe
label clam of theformulations.

Method validation

Asper thelCH guidelines, themethod validation
parameters checked werelinearity, accuracy, precision,
limit of detection, limit of quantitation and robustness.

Linearity and range

Thelinearity of themethod wasdetermined for the
formulation at five concentration levelsrangingfrom 2
to 30 ug/ml for Satranidazole. Theequation for regres-
sionlinewasy =0.125X for Satranidazole . Theresults
show that an excellent correl ation exists between re-
sponse factor and concentration of drugswithin the
concentration rangeindicated above.

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 calculated and presented in
TABLE 2. Recovery waswithintherangeof 100+ 2%
whichindicatesaccuracy of the method.

The precision of themethod was demonstrated by
inter day andintraday variation studies. Intheintraday
studies, 3 repeated injections of standard and sample
solutionswere madein aday and the response factor
of drug peaks and percentage RSD were calcul ated
and presented inTABLE 3. Intheinter day variation
studies, 3 repeated injections of standard and sample
solutions were made on 3 consecutive days and re-
sponsefactor of drugs peaksand percentage RSD were

TABLE 2: Resultsof assay of formulation and recovery studies

Sr. no. % Mean recovery SD % RSD
1 99.89 0.571 14
2 100.07 0.6 1.33
3 99.88 0.42 0.84

TABLE 3: Intraday and inter day precision studies(System
precision)

Satranidazole

Concentration

(ng/mi) % RSD

Ho I nterday Intra day
3.00 0.16 0.22
5.625 0.29 0.3
11.25 0.2 0.27
22.5 0.32 0.25
45 0.45 0.37

RSD = Relative standard deviation (n = 3)

TABLE 4: Intraday and interday precision studies(M ethod
precision)

Concentration Satranidazole

(hg/mi) % RSP
Interday Intra day
3.00 0.36 0.52
5.625 0.42 0.48
11.25 0.56 0.43
22.5 0.36 0.21
45 0.21 0.34

RSD = Relative standard deviation (n = 3)

calculated and presented in TABLE 3. The data ob-
tained, %0RSD not morethan 1.5%, indicatesthat the
developed RP-HPL C 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-
mua
L OD =(3.3x gandar d deviation)/ Slopeof calibration curve

TheLOD for Satranidazole wasfoundto be 0.021

ug/ml.
TheLimit of Quantification (LOQ) isthesmallest

concentration of theanayte, which givesresponsethat
can beaccurately quantified. LOQ wascal culated us-
ingthefollowingformula

LOQ =(10x standar d deviation) / Slopeof calibration curve.
The LOQwas0.085 ug/ml for Satranidazole.

Robustness

Robustnessis checked by making dight deliberate
changeinthe experimental procedures. Inthe present
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method adeliberate change of room temperature and
pH below 3wasmade and the effectswere noted. The
method wasfound to berobust with respect to change
inroom temperatures.

RESULT AND DISCUSSION

The proposed method wasfound to besmpleand
linear in the concentration range of 2to 30 ug/ml for
Satranidazole. Themethod wasfound to be accurate
and precise as indicated by recovery studies and %
RSD not morethan 1.5. Moreover LOD and LOQ for
Satranidazolewerefound to be0.021 ug/ml and 0.085
ug/ml. Thusthemethodisspecificand sengitive.

CONCLUSION

The proposed RP-HPL C method for the estima-
tion of Satranidazolein tablet dosageformswasfound
to be sensitive, accurate, precise, simple and rapid.
Hencethepresent RP-HPLC method may be used for
routineanalysisof theraw materialsand formulations.
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