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ABSTRACT

A simple, accurate, precise and rapid high-performance thin-layer chro-
matographic method for simultaneous determination of Aspirin and
Clopidogrel Bisulphate, both asabulk drug andin pharmaceutical formula-
tions was devel oped and validated. The method employed aluminum TLC
plates precoated with silica gel 60F, as the stationary phase. The solvent
system consisted of Toluene: Methanol: Chloroform (5:3:2, v/v/v) asmabile
phase. Densitometric analysis of Aspirin and Clopidogrel Bisulphate was
carried out at 226 nm. The system was found to give compact spots for
Aspirin (R, 0.4+ 0.02) and Clopidogrel Bisulphate (R; 0.85 + 0.01). The linear
regression analysis data showed good linear relationship in the concentra-
tion range 600-1600 ng per spot for Aspirin and 1200-3200 ng per spot for
Clopidogrel Bisulphate. The method was validated for precision, accuracy,
specificity and robustness. The method has been successfully applied to
the analysis of marketed formulation. © 2008 Trade Sciencelnc. - INDIA
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INTRODUCTION

Aspirin (ASP) isanagesic, antipyretic and anti-in-
flammatory drug and Clopidogrel bisulphate (CLOPI)
isanantiplatelet drug®. Aspirinisofficid inl.P. (Indian
Pharmacopoeia)@, both thedrugsareofficid B.P. (Brit-
ish Pharmacopoeia)® and U.S.P (U.S.Pharmacopoei @)
[, Detailed survey of literaturerevea ed somemethods
reported for the determination of Aspirin and itscom-
binations as Reversed Phase High PerformanceLiquid
chromatography>?, LC-MS%, Near-Infrared Spec-
troscopy by Radial Basis Function neurd networkg,
soli d-phase gpectrofl uorimetry using partid-least squares

multivariate calibration method*? and HPTLC!*?,
M ethodsreported for the determination of Clopidogrel
Bisul phateinclude biocanaytica methodsin plasmaby
LC-Mass spectrometry (MS)[*4% Gas chromato-
graphici*® determination of CLOPI from tabletsand
HPL C technique™™. Reverse phase High Performance
Liquid Chromatography (HPL C)!82° methods have
been reported for determination of ASPand CLOPI in
combination. Inthe present investigation Ssmple, accu-
rate, sensitive and precise HPTLC method has been
devd oped for s multaneousdetermination of Aspirinand
Clopidogrel Bisulphateinthe bulk and marketed for-
muletion.
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Drugs, reagentsand chemicalsused

Working standards of Aspirin (Purity -100.99 %)
and Clopidogrel Bisulphate (Purity-99.81 %) were pro-
vided asagift sampleby Sidmak Laboratories Pvt Ltd,
Vasad, Indiaand used without further purification. The
drugswerereceived dong with certificateof anayss.
All the other reagents used were of analytical grade.
Chloroform (AR grade), Toluene (AR grade), Metha
nol (AR grade), Acetone (A Rgrade), Aceticacid (AR
grade), Dimethyl Sulfoxide (A R grade),
Dichloromethane (A R grade), Benzene (A R grade),
Triethanolamine (A R grade) were purchased from Tho-
mas Baker Pvt. Ltd., Mumbai. The pharmaceutical
dosageform used in this study wasamarketed prod-
uct; labeled to contain 75 mg of Aspirin and 75 mg
Clopidogrel Bisulphateof per tablet.

I nstrumentation

Chromatographic separation was performed on
Merck TLC plates precoated with silicagel 60 F,
(20 cm x10 cmwith 250 um layer thickness) from E.
Merck, Germany. The sampleswere applied onto the
plates as aband with 4 mm width using Camag 100
microlitresamplesyringe (Hamilton, Switzerland) with
aCamag Linomat 5 applicator (Camag, Switzerland).
Linear ascending devel opment wascarried outinatwin
trough glasschamber (10x10 cm). Densitometric scan-
ning was performed using Camag TLC scanner 3 at
226 nm and operated by winCAT S software (V 1.4.2,
Camag).

Prepar ation of standard stock solution
Standard stock solution of aspirin

10 mg of Aspirinwasweighed and dissolvedin 10
ml of methanol to obtain 1000 png/ml stock solution of
Aspirin.
Sandard stock solution of Clopidogre Bisulphate

10 mg of Clopidogrel Bisulphatewaswe ghed and
dissolved in 10 ml of methanol to obtain 1000 png/ml
stock solution of Clopidogrel Bisulphate.

Preparation of dilutions
From the stock solution of Aspirin (1000ug/ml),
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Clopidogrd Bisulphate (1000ug/ml), ppropriatedilu-
tionswere doneto obtain thefinal concentrations of
Aspirin (100ug/ml), Clopidogrel (200 pg/ml). 10ul
solutionswere applied asbands.

Chromatographicparameters

a.  Solvent used: Methanol

b. Stationary phase: TLC plate precoated with silica
gel 60F,,,

c. Mobilephase: Toluene-Methanol-Chloroform (5:
3: 2viviv)

d. Detectionwave ength: 226 nm

e. Temperature Ambient

Preparation of calibration curves

From the respective standard stock solutions, a
volumeof 6- 16 uL ASPof and 6 - 16 uL of CLOPI
was spotted onthe TLC plateto obtain final concen-
tration in the range of 600-1600 and 1200-3200 ng/
spot for ASPand CLOPI respectively. Chromatogram
was devel oped in atwin trough glass chamber, using
15 minsof chamber saturationtimeinthe mobile phase
mentioned above. Thelength of chromatogramrunwas
90 mm. Thedevel oped platesweredried using dryer.
Densitometric scanning was performed in the absor-
bancemodeat 226 nm. Thedit dimensionwaskept at
5x0.45 mm at scanning speed of 200 nm/s. After
completion of scanning, peak areasof ASPand CLOPI
were noted. Peak areas were plotted against corre-
sponding concentrations (ng/ spot) and least square
regression anadys swasperformed to generatethe cali-
bration equation for ASPand CLOPI.

Analysisof tablet formulation

Twenty Tablets, each containing 75 mgASPand
75 mg CLOPI wereweighed and finely powdered. A
guantity of powder equivalent to 75 mg ASP was
weighed and transferred to 25 ml volumetricflask, about
20 ml methanol was added and ultrasonicated for 10
min Thevolumewas made up to 25 ml with methanal.
The solutionwasfiltered usng Whatmann filter paper
No.41. From thefiltrate, appropriate dilutions were
made with methanol. Suitablevolumewas spotted to
obtainfina concentrationin therange of 600 ng/spot to
1600 ng/spot for A SPand 1200 ng/spot to 3200 to ng/
spot for CLOPI. Thesampleswereandyzedinthesame
manner as the standards. The amount of each drug
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TABLE 1: Resultsof analysisof mar keted formulation

Amount present Amount found*

nsro © (mgltablet)  (mghabler) 0 ©f Label daim

""ASP CLOPI ASP CLOPI ASP  COPI
1 75 75 7472 7475 9963 99.67
2 75 75 7514 7520 10019 100.27
3 75 75 7439 7477 9919 99.69

* Average of three deter minations

TABLE 2: Intra-day and I nter-day precision sudiesfor Aspi-
rinand Clopidogré€

ASP CLOPI

Concentration % R.S.D Concentration %R.S.D
(ng/spot) Intra- Inter- (ng/spot) Intra- Inter-
day day day day
1000 0.543 1.021 2000 0.682 0.958

TABLE 3: Recovery studiesof Aspirin and Clopidogr el

Level of % Recovery o
Drug Recovery Replica Replica Replica % RSD
(%) 1 2 3

80 9852 100.73 100.24 1.109
ASP 100 99.76  98.82 100.56 0.8734
120 99.89 10021 99.68 0.267

80 100.84 9886 9954 101

CLOPI 100 100.26 100.84 101.21 0.474
120 99.26 99.37 100.25 0.544

present per tabl et was estimated from the respective
cdibration curves(TABLE 1).

Method validation

Asper thelCH guidelines?, the method valida-
tion parameters checked werelinearity, accuracy, pre-
cison, limit of detection, limit of quantitation, robust-
nessand specificity.

Precision

Therepeatability and intermediate precision of the
method was demonstrated by intra-day and inter-day
variation studies. In theintraday studies, 3 repeated
measurements of standard and sample solutionswere
madein aday and percentage RSD valueswere cal cu-
lated. Intheinter day variation studies, 3 repested mea:
surementsof standard and sample solutionswere made
on 3 consecutivedaysand percentage RSD vdueswere
calculated. (TABLE 2)

Accuracy

For checking the accuracy of method, recovery
studieswerecarried out by applying themethod todrug
sampl e to which known amount of ASPand CLOPI
wereadded at level of 80, 100 and 120% of labd claim
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(standard addition method). Three determinationswere
performed at each level, and theresults obtained were
compared with expected results. (TABLE 3)

L imit of detection and limit of quantification

TheLimit of Detection (LOD) isthesmallest con-
centration of the anaytethat givesthe measurablere-
sponse. LOD was determined by visual inspection.

TheLimit of Quantification (LOQ) isthesmalest
concentration of theanalyte, which givesresponsethat
can beaccurately quantified. LOQ wasdetermined by
visud ingpection.

Robustness

Robustnessis checked by making dight deliberate
changeintheexperimenta procedures. Mobile phases
having different compositionsliketol uene-methanol -
chloroform (5:2.5:2.5v/v/v) and (4.5:2:3.5 vIviv) were
tried and chromatogramswere run. Robustness of the
method was checked at three different concentration
levels 600, 800, 1200 ng/spot and 1200, 1600, 2400
ng/spot for ASPand CLOPI, respectively.

Specificity

The specificity of the method was ascertained by
anadyzing standard drug and commonly used tabl et ex-
cipientslikestarch and lactose. The absorption spectra

of theresolved spotsfor thetwo drugswere compared
with the spectraof reference standards.

RESULT AND DISCUSSION

Optimization of solvent system and chromato-
graphicconditions

Chromatographic separation studieswerecarried
out on the stock solution of ASPand CLOR!. Initially
the plates spotted with 10uL of stock solution were
devel oped by linear ascending devel opment method
using neat solventsliketoluene, methanol, chloroform,
dimethyl sulfoxide, and acetone, with chamber satura-
tion. Based ontheresultsof theseinitid chromatograms,
binary and ternary mixtures of solventsweretried to
achieve optimum resol ution between ASPand CLOPI.
Thefina mobilephase cond sting of toluene: methanol:
chloroformintheratio of (5:3:2 v/v/v) wasconsdered
optimum sincegood resolutionwith R, valuesof 0.4+
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0.02 for Asp and 0.85 + 0.01 for CLOPI were ob-
tained asshowninfigure 1. Thesampleswere applied
inform of bandsof width 4mm on precoated d uminum
sheetsof silicagel 60 F,, Thegpplication position (X)
and (Y) werekept at 10mm and 15 mm respectively to
avoid edgeeffect.

Linearity

ASP showed good correlation coefficient when
peak areaof the resolved spot was plotted against con-
centration in therange of 600-1600 ng/spot and CLOPI

inthe concentration range of 1200-3200 ng/spot. Lin-
earity wasdetermined by eval uating fiveworking stan-

.....
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Figurel: Representative HPTL C densitogram of Aspirin
((600 ng/spot, R, 0. 4) and clopidoger al (1200 ng/spot, R,
0.85)

dards.

Theequationsof theregressionlinesare
For ASP y = 3.1355x% - 765.89 (r>= 0.9948)
For CLOPI  y=7.1348x - 894.19 (r’>= 0.9971)

Analysisof tablet formulation

The proposed methodswere also eva uated interms of
assay of commercidly avail abletabletscontaining ASP
and CLOPI. Threereplicate determinationswere per-
formed on the accurately wei ghed amounts of tablets.
Theresultsobtained areshownin TABLE 1.

Precision
The proposed method was found to be precise as
indicated by percent RSD (Relative Standard Devia-

tion) not morethan 1.5%. Theintra-day and inter-day
precisionresultsareshownin TABLE 2.

Accuracy

The proposed method when used for estimation of
ASPand CLOP! from pharmaceutica dosageform after
spiking withworking standard afforded recovery of 98-
102% and result of recovery for ASPand CLOPI from
themarketed formulation arelisted inTABLE 3.

L imit of detection and limit of quantification

Thelimit of detection wasfound to be 50 ng/spot
for ASPand 170 ng/spot for CLOPI, whilethelimit of
quantitation of ASPwasfound to be 165ng/spot and
for CLOPI it was 510 ng/spot.

Spectracomparison

\:\.“-u__ﬂ—u——-——\-—_ﬁ_ﬁ_—#"f‘.-'—_

Figure2: Overlain spectraof Aspirin at R, 0.40 from standar d and sample
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Figure3: Overlain spectraof spot at R; 0.85from standard and sample

Robustness

Robustnessis checked by making dight deliberate
changeintheexperimentd procedures. Themethod was
found to berobust for CLOPI sincethe peak areaval-
ueswerenot significantly affected. Thesignal for ASP
was found to be very sensitiveto changesin mobile
phase composition.

Specificity

The method wasfound to be specific sinceno in-
terfering spotswere seen when variousexcipientswere
tried by the same procedure. The spectraof working
standards and the resolved bands at the respective R,

vauesfromthemarketed samplematched exactly (Fig-
ures2 and 3) indicating no interference by the matrix.

CONCLUSION

Thevalidated HPTL C-densitometric method em-
ployed here proved to be simple, fast, accurate, pre-
ciseand sengitive, thuscan beused for routineanaysis
of Aspirinand Clopidogrel Bisulphatein combined tablet
dosageform.
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