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ABSTRACT

KEYWORDS

A simple, selective, linear, precise, and accurate RP-HPL C method was de-
veloped and validated for the simultaneous estimation of Clopidogrel Bi
Sulphate and Aspirin from bulk drug. Chromatographic separation was
achieved isocratically ona Shimadzu Phenomenex Luna, C18 column (250%4.6
mm, 5 u particle size) using a mobile phase, (0.3% ortho phosphoric acid (v/
v)-acetonitrile (40:60 v/v). The flow rate was 1 ml/min and effluent was
detected at 226 nm and 20ul of sample was injected. The retention time of
Clopidogrel bisulphate and Aspirin were 6.6 and 8.4 min respectively. Lin-
earity was observed in the concentration range of 0.030-0.120 mg/ml for
aspirinand 0.015-0.060 mg/ml for clopidogrel. Percent recoveries obtained
for for aspirin was 99.12-99.83% and 98.20-100.35 % for clopidogrel. The
percentage RSD for precision and accuracy of the method was found to be
less than 2%. The method was validated according to the ICH guidelines
with respect to specificity, linearity, accuracy, precision, LOD and LOQ. The
method developed was successfully applied for the analysis of simulta-
neous estimation of Clopidogrel Bi Sulphate and Aspirin bulk drug.
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INTRODUCTION

Clopidogrel bisulfate, chemicalyitis[S- (a) (2-
chlorophenyl)-6,7- dihydrothieno (3,2-C) pyridine-5
(4H) acetic acid methyl ester sulphate] (Figure2). The
empirical formula of clopidogrel bisulfate is
C,H,CINO,S*H,SO, and its molecular weight is
419.9 g/mol€eY, It isawhiteto off-whitepowder. Itis
practically insolubleinwater at neutral pH but freely
solubleat pH 1. It also dissol vesfreely in methanol,
dissolves sparingly in methylenechlorideandispracti-

calyinsolublein ethyl ether. It has aspecific optical
rotation of about +56°. The structural formula is as fol-
lows

Clopidogre isaninhibitor of platelet aggregation.
A vaiety of drugsthat inhibit platel et function havebeen
shown to decrease morbid eventsin peoplewith es-
tablished cardiovascul ar atherosclerotic disease asevi-
denced by stroke or transient i schemi c attacks, myo-
cardia infarction, unstableanginaor theneed for vas-
cular by-passor angioplasty. Thisindicatesthat plate-
|etsparti cipatein theinitiation and/or evol ution of these
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events and that inhibiting them can reduce the event
rae.

Clopidogrd selectively inhibitsthe binding of ad-
enosi nediphosphate (ADP) toitsplatel et receptor and
the subsequent ADP-mediated activation of theglyco-
protein GPIIb/lllacomplex, thereby inhibiting platel et
aggregation. Biotransformation of clopidogrel isneces-
sary to produceinhibition of platel et aggregation, but
an active metaboliteresponsiblefor theactivity of the
drug hasnot been isolated. Clopidogrel asoinhibits
platel et aggregationinduced by agonistsother thanADP
by blocking theamplification of platelet activation by
released ADP. Clopidogrel doesnot inhibit phosphor
diesteraseactivity.

Clopidogrd actsby irreversbly modifyingtheplate-
let ADPreceptor. Consequently, platel ets exposed to
clopidogrel are affected for the remainder of their
lifespan. Dosedependent inhibition of platelet aggregar
tion can be seen 2 hours after single oral doses of
clopidogrel bisulfate. Repeated doses of 75 mg
clopidogre bisulfate per day inhibit ADP-induced plate-
let aggregation on thefirst day and inhibition reaches
steady state between day 3and day 7. At steady state,
theaverageinhibitionlevel observed with adoseof 75
mg clopidogrel bisulfate per day was between 40% and
60%. Platel et aggregation and bleeding time gradualy
return to baselinevalues after treatment is discontin-
ued, generally inabout 5 days.

Aspirinischemically acetylsdicylicacid (Figure1)
ltsmolecular formulaisC H,O, havingmolecular weight
180g/mold. Itisdightly solubleinwater, fredy soluble
inacohol, solublein chloroform and ether, sparingly
solublein absol ute ether.

Aspirin, one of thefirst drugsto comeinto com-
monusage, isgll themost widdy used drugintheworld,

0 OCH1

Chemical Structure of clopidogrel
Figurel: Chemical structureof Clopidogrel bisulphate
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Figure2: Chemical structureof Aspiri

isanon-steroidal anti-inflammatory drug that exhibits
anti-inflammatory, analgesic and antipyretic activities.
Aspirinisnow accepted asan important weaponinthe
prevention of heart disease. A singledoseof 300mgis
now recommended for patientsin the acute stagesof a
heart attack followed by adaily dose of 75-100 mg.

A dmilar low dosetregtment regimeisrecommended
for patientswith angina, ahistory of heart problem or
who have undergone coronary by-pass surgery. Mg or
useof aspirinisasan anti-platel et aggregating agent.

Aspirinisaninhibitor of theenzymecyd ooxygenase,
thereaction being considered to bedueto anirrevers-
ibleacetylation process. In blood platel etssuch enzyme
inhibition preventsthe synthesisof thromboxaneA2, a
compound that isavasoconstrictor, causesplatelet ag-
gregation andisthuspotentialy thrombotic. Thusaspi-
rininhibitsplatel et inhibition. Aspirinisan effective
antithrombotic at dosesaslow as80 mg, but therapid,
acute effect probably requires 162.5 mg.

Different publicationsareavailableregarding de-
termination method of aspirin and clopidogrel but most
of the methods are applicable to aone aspirin or
clopidogrd inpharmaceuticd dosageformorinbilogicd
fluids. Only threemethodsarereported for thes multa-
neous determination of apirinand clopidogrel. Oneis
semi-micro column HPLC-UV method for simulta-
neous determination of clopidogrel metabolite, aspirin
and salicylicacidinrat plasma. Second isaspectro-
photometric method, whichisableto determineaspirin
and clopidogrel in combine dosageformand thirdis
smplehigh performanceliquid chromatography, which
applicableto routinequality control sample analysis.
The separationis performed by high performancelig-
uid chromatography for reasons of robustnessand fa-
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miliarity of andystswith thistechnique. To our knowl-
edge, no stability-indicating ana ytical method for the
determination of aspirinand Clopidogrel in combine
dosage forms has been published. The previous pub-
lished methodsare not directly applicablefor thisissue
and need moreinvestigation for method devel opment
andvdidation.

Someanalytical methodsfor the quantitative deter-
mination of clopidogrel in pharmaceutical bulk drug
analysisaredescribed intheliteraturelike. Metabolite
of Clopidogre in human plasmag& itsliquid extraction
was detected by high performanceliquid chromatogra:
phy (HPLC)? and itsdetermination of carboxylicacid
metaboliteinrat plasmaby HPLC method® Bio ana-
Iytical method to determine unchanged clopidogrel in
human plasmd® Method availablefor the determina-
tion of aspirininclude HPL C are s multaneous determi-
nation of acetylsdicylicacid, paracetamoal, caffeineand
phenobarbitd intablets®, quantitativehigh performance
liquid chromatographic method for the determination
of aspirinand related substancesin tabletd®, smple
reversed phase high-performanceliquid chromatogra-
phy method for the s multaneous estimation of aspirin
andisosorbide 5-mononitratein combined formulation™,
determination of acetylsdicylicacidand dicylicacidin
skin and plasmaby high-performanceliquid chroma-
tography!®.

No HPLC-UV method has been reported in the
literature for the simultaneous determination of
clopidogrd andaspirinintheir pharmaceutica bulk drug.
It would therefore be beneficia to provide accurate,
precise, and reliable methods for simultaneous deter-
mination of clopidogrel and aspirin. The present work
describesan anaytica procedurefor the quantitation
of clopidogrel withaspirin usingreversed phase HPLC.

MATERIALSAND METHODS

Chemicals

Clopidogrel and aspirin API’s were obtained as a
gift samplefrom Mepro Pharmaceutical sPvt.Limited
(Surendranagar, India) and their percentage purity of
99.90% and 100.00%, respectively. HPLC grade ac-
etonitrile was obtained from Merck Limited. Ortho
phosphoric acid was obtained from SD Fine(Mumbal,
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India). HPL C grade water was obtained by Rankem
Limited.. All other chemicasused wereof pharmaceu-
tica or anadytica grade.

Chromatogr aphicconditions

The HPLC system (LC 20AD, Shimadzu, Japan)
consisted of binary gradient system, in-linedegasser,
UV detector (Shimadzu, FPD-20A model) and
rheodyneinjector (Shimadzu, 7725i). Datawas pro-
cessed using L C Solution ver. 1.2 software (Shimadzu,
Japan). |socratic e ution of the mobile phaseAcetoni-
trile: buffer pH was obtained to 4.15 by using 0.3%
ortho phosphoric acid asabuffer intheratio of 60:40
v/v with the flow rate of 1 ml/min. Separation was
performed on a Phenomenex Luna C18 (250 x 4.6
mmi.d, 5 u particlesize) andytical columnand apre-
column to protect theanaytical columnfrom strongly
bonded material. Integration of the detector output was
performed using the Shimadzu L C Solution software
to determinethe peak area. The contents of the mo-
bile phase werefiltered through a0.45 © m membrane
filter and degassed by sonication before use. Mobile
phase was used asdiluents. Theflow rate of the mo-
bile phasewasoptimized to 1 ml/minwhichyieldsa
column back pressure of 120 bar. Therun timewas
set at 13 min and a column temperature was main-
tained at 30°C. The volume of injection was 20 pl,
prior toinjection of theana yte, thecolumnwasequili-
brated for 30-40 min with themobile phase. Thedu-
ent wasdetected at 226 nm. The devel oped method
was vaidated in terms of specificity, linearity, accu-
racy, limit of detection (LOD), limit of quantification
(LOQ), intra-day and inter-day precision and robust-
nessfor the assay of Clopidogrel and Aspirin asper
ICH guidelines®.

Preparation of standard stock solutions of
clopidogrd and aspirin

Standard solution containing Aspirin Standard
(0.075 mg/ml) and Clopidogrel Standard (0.0375 mg/
ml) were prepared by dissolving 37.5 mg aspirin and
24.46 mg clopidogre bisulphate (equivdentto 18.5mg
clopidogrel) in 100 ml volumetricflask by mobilephase
(stock standard solution). Pipette out 10 ml stock solu-
tioninto 50 ml volumetric flask and dilute up to mark
withmobilephase.

— a%a['yttaa[’ CHEMISTRY

Hn Tndéan g%wumé



46 Development and validation of RP-HPLC-UV method

ACAIJ, 15(2) 2015

Full Peaper ==

Preparation of test Solution (Analysisof clopidogr e
and aspirininbulk drug)

Standard solution containingAspirin Bulk Drug
Sample (0.075 mg/ml) and Clopidogrel Bulk Drug
Sample (0.0375 mg/ml) were prepared by dissolving
37.5mgaspirin and 24.46 mg clopidogrel bisulphate
(equivaent to 18.5 mg clopidogrel) in 100 ml volumet-
ric flask by mobile phase (stock standard solution). Pi-
pette out 10 ml stock solution into 50 ml volumetric
flask and dilute up to mark with mobile phase.

RESULTSAND DISCUSSION

The present research work was designed at devel-
oping arapid, sensitive, preciseand accurate HPLC
method for the s multaneous estimation of clopidogrel
and aspirinin pharmaceutical dosageforms. Inorder to
affect analysisof the component peaksunder isocratic
conditions, mixturesof buffer and acetonitrileindiffer-
ent combinationswith different pH weretested asmo-
bile phaseon aPhenomenex LunaC18 gationary phase.
A binary mixture of Acetonitrile: buffer pH adjusted to
4.15with ortho phosphoric acid in theratio of 60:40 v/
v was proved to be the most suitable of al the combi-
nationss ncethechromatographic peaksobtained were
better defined and resolved and freefromtailing. A flow
rate of 1.0 ml/min of themobilephasewasfoundto be
uitable,

Method development

After varioustrids, thefollowing chromatographic
conditionswerefindly optimized for thesmultaneous
esimation of clopidogrd and aspirininabulk drug form.
Mobile phase congtitutes of Acetonitrile: buffer pH ad-
justed to 4.15with ortho phosphoric acid in theratio of
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Figure3: Typical chromatogram of clopidogrel and aspirin
with detection at 226 nm.
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60:40 v/v. Detection wavelength 226 nm flow ratel.0
ml/min, after asteedy basdinethestandard solutionwere
injected and chromatograms were recorded until the
reproducibility of the peek areaswerefound and findly
100 pg/ml of the standard sol ution of theindividual
samplesof clopidogrel and aspirinand mixed standard
solutionswereinjected and the chromatogramswere
recorded. Theseparation of clopidogrel andaspirinwith
retention times of 6.6 and 8.4 min respectively. The
typical chromatograms of the standard sol utionswere
recorded for the repeatability and the respective chro-
matogramwasgiveninFigure3.

Method validation

After development of method, validation of the
method for s multaneous estimation of clopidogrel and
aspirin was performed in accordancewith ICH guide-
lines(Internationa Conferenceon Harmonization (ICH)
2000) whichinclude System suitability, Linearity, Ac-
curacy, Precision, LOD and LOQ, Specificity and
Robustness.

Linearity

Cdlibration graphs were constructed by plotting
peak areavs. concentration of clopidogrel and aspirin
and theregression equationswerecdculated. Thecdi-
bration graphswere plotted over S different linear con-
centrationsintherange of 0.030-0.120 mg/ml for aspi-
rin and 0.015-0.060 mg/ml for clopidogrel . Aliquots
(20 ul) of each solution were injected under the operat-
ing chromatographic condition described above[ Num-
ber of replicates (n= 6)]. Themethod wasfound linear
over the concentration range of 0.030-0.120 mg/ml for
aspirin and 0.015-0.060 mg/ml for clopidogre. Lin-
earity curvesof clopidogrd and aspirinwereshownin
figure4 & 5respectively.

Accuracy

The accuracy of the method was established by
recovery dudiesi.e., externa standard addition method.
The known amount of standard was added at three
different levelsto preanayzed sample. Each determi-
nation was performed intriplicate. Themean recover-
iesobtained were 98.00% and 100.00%for clopidogrel
and aspirin. Theresults of accuracy weretabulated in
TABLE 1.
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Linearity study for clopidogrel
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Figure4: Linearity of Aspiri

Linearity study for aspirin
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Figure5: Linearity of Aspirin

Precison

Theintraday and interday precision of the proposed
method was determined by analyzing mixed standard

TABLE 1: Summary of validation parameters

S _— Results
Validation Parameters ———— o
Nc Clopidogrel  Aspirin
1 Accuracy (% Recovery) 98-100 98-100
2 Precession (% RSD) 0.53 0.48
3 Interday precesson (%RSD) 0.47 0.40

ALOD
5L0Q

solution of clopidogrel and aspirin at concentration 100
1 o/ml 3timeson thesameday and on 3 different days.
Theresultsarereported interms of relative standard
deviation. The% RSD vduesfor clopidogrel and aspi-
rinwerefound to be 0.53% and 0.48% respectively.

Limit of detection (LOD) and limit of quantitation
(LOQ)

Thelimit of detection (LOD) andlimit of quantitation
(LOQ) of clopidogrel and aspirin were determined by
calculating the signal-to noise (S/N) ratio of 3:1 and

0.15ng?ml ™ 0.05 ng?ml™*
0.30ng?ml ™ 0.20 ng?ml™*

—— Fyll Peper

10:1, respectively according to International Confer-
ence on Harmonization guidelines. LOD valuesfor
clopidogrel and aspirinwerefound to be 0.15 ngmi
and 0.05 ng ml* respectively. LOQ values for
clopidogrel and aspirinwerefound to be 0.30 ng ml
and 0.20 ng ml- respectively.

Robustness

The robustness of the method was evaluated by
assaying thetest solutions after slight but deliberate
changesintheanalytical conditionslikeflow rate (0.1
ml min-1), and pH of themobile phase(+0.2). Stabil-
ity of standard and test solution (prepared from the
dosageform) wasestablished by storage at 25 °C and
15 °C for 48 h. During the storage period, the test so-
lutionswerereanalyzed at intervals of 6, 12, 24, 36
and 48 h and assay was determined against appropri-
atefresh standard preparations.

CONCLUSION

Theresultsevident that the presented method is
successfully used for simultaneous determination of
clopidogre and aspirin content in bulk drug.
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