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ABSTRACT

This paper describesvalidated first-derivative spectrophotometric method
for simultaneous estimation of acetylsalicylic acid (ASA) and clopidogrel
bisulphate (CLP) in pure powder and formulations. ASA and CLPin com-
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bined preparationswere quantitated by using thefirst-derivative responses
at 229.11nmfor ASP and 252.74nm for CLPin spectraof their solutionin
ethanol. Thelinearity ranges are 4-24ug/ml for both the drugs with mean
recovery of 100.10+0.11 and 100.18+0.15% for ASA and CLP, respectively.
Thismethod issimple, precise, and sensitive and applicable for the simul-
taneous determination of ASA and CLPin pure powder formulations.
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INTRODUCTION

Acetylsalicylicacid(ASA) isanon steroidal anti-
inflammatory drug that exhibitsanti-inflammatory, and-
gesics, antipyreticsand platel et aggregation inhibitory
activityt*Z, Clopidogrd (CLP) (a.S)-a-(2-chlorophenyl)
-6, 7-dihydrothieno[3, 2-c] pyridine-5-(4H)-aceticacid
methyl ester isan anti-platel et agent which belongsto
theclassof thienopyridines®4. Thecombinationof ASA
and CLP has been shown to be effectivein the man-
agement of coronary syndrome such asunstableangina
and myocardid infarction. Thecombination of ASA and
CLPinhibitsclotting and compl etdly preventsvascular
eventswith dua blockade of ADPinhibitionand cyclo-
oxygenase pathway inhibition>¢. A literature survey
revealed that different analytical methodsinvolving
HPLCfor determination of ASA inbiologica fluidg™4

andin pharmaceutical preparationd?>3! have been de-
veloped. Literature reports concerning HPLC and
HPTLC determination of CLPin pharmaceutica dos-
ageformg®234 aswel| asenanti ospecific HPLC method
to determinetheimpuritiesand to perform the assay
have been published®!. Also thermal (DSC, TGA,
HSM), crystall ographic (XRD) and spectrophotomet-
ric (FTIR) methodsfor characterization and quantifica:
tion of two enantiomers (R and S) of CLP have been
reported™1. Spectrophotometric method* and HPLC
method™" arereported in literature for estimation of
ASA and CLPintheir combined formulations. Because
of theabsence of an officia pharmacopoeial method
and none of these reported methodsreally meets our
needsto have asimple and sensitive method for the
simultaneous determination of ASA and CLPin phar-
maceutica formulations, effortswere madeto develop
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andytica method for theestimation of ASA and CLPiIn
their combined dosageform using first-derivative spec-
trophotometric (D*) method.

EXPERIMENTAL

Apparatus

Absorbance was measured, and derivative spectra
wererecorded over thewavel ength range 200-400 nm
intwo matched quartz cellswithalcmlight pathusing
adoublebeam Perkin ElImer Lambda19 (Perkin Elmer,
Norwak, CT) and Chemito (Chemito InstrumentsLtd.,
Nasik, India) 2600 UV-Vis ble spectrophotometer.

Reagentsand materials

ASA and CLP purepowder wereprocured asgratis
samplesfrom Sun Pharmaceuticals (Vadodara, India).
Analytical grade ethanol (BarodaChemical Ind. Ltd,
Dabhoi, India) was used for the sample preparation.
Tablets containing ASA (75 mg) and CLP (75 mg) of
thefollowing 2 brands: Torrent Pharmaceutical Ltd
(Gujarat, India) and AjantaPharmaltd (Mumbai, In-
dia) were purchased from local market.

Prepar ation of standard stock solutions

Stock solutionwas prepared by weighingASA (10
mg) and CLP (10 mg). Weighed powder of both drugs
wereaccuratdy transferred to asamevolumetric flask
of 100 mL and dissolved in and diluted to the mark
with ethanol to obtain amixed standard stock solution
of ASA (100ug/mL) and CLP(100ug/mL).

Prepar ation of samplesolutions

Twenty tabletswerewe ghed and finely powdered.
A massequivaent to 75 mg of bothASA and CLPwas
weighed and transferred in a100 mL volumetric flask
and ethanol (80 mL) wasadded. The sol ution was soni-
cated for 15 min, and thefina volumewasdiluted to
themark with ethanol to obtain solution of ASA (750ug/
mL) and CLP (750ug/mL). Thissolution (0.4 mL) was
further diluted to 25 mL with ethanol to obtain solution
of ASA (12ug/mL) and CLP(12ug/mL).

Method validation
1. Calibration curve(Linearity of themethod)
The calibration curveswere plotted over the six
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different concentration range4-24ug/mL for both drugs.
Accurately measured mixed standard solution of ASA
and CLP weretransferred to aseries of 10mL volu-
metric flasks and diluted to the mark with ethanol
(n=6).

2. Accuracy (% Recovery)

The accuracy of the methods was determined by
calculating recoveries of ASA and CLP by the stan-
dard addition method. Known amounts of mixed stan-
dard solution of ASA and CLP were added to
prequantified sample solutions of tablet dosageforms.
The amounts of ASA and CLPwere estimated by ap-
plying va uesof absorbanceto theregression equations
of thecalibration curve.

3. Precision (Repeatability and reproducibility)

The standard solutionsof ASA and CLPwere pre-
pared and analyzed six timeswithin the sameday to
obtaintherepeatability and Sx timesover different days
to obtainthereproducibility. Theresultsarereportedin
termsof relativestandard deviation (RSD).

4. Limit of detection and limit of quantification

Thelimit of detection (LOD) with signal to noise
ratio of 3:1and thelimit of quantification (LOQ) with
signal to noiseratio of 10:1 werecalculated for both
drugsusingthefollowing equationsasper Internationa
Conference on Harmonization (ICH) guidelines™.
LOD=33x%x06/S
LOQ=10x0/S
Where ¢ = the standard deviation of the response and S = the
standard deviation of y-intercept of regression line.

5. Specificity

The excipientshydroxypropyl cellulose, mannital,
microcrystalline cellul ose, polyethylene glycol 6000,
lactose monohydrate (Signet Ltd., Mumbai, India);
Methoce E5 PremiumLV EP(ColorconAsiaPut. Ltd.,
Goa, India) were spiked into apreweighed quantity of
drugsto assessthe specificity of themethods. Theab-
sorbance was measured to determine the quantity of
thedrugs.

6. Robustness

Solutionsof both thedrugsin 0.1N HC| were stud-
iedfor their stability at ambient temperaturefor 24h.
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Analysisof ASA and CLPintablet dosageforms

Tabletscontaining ALP (75 mg) and CLP (75 mg)
of two different brandswere purchased fromloca mar-
ket. The absorbance of sample solutionswere mea-
sured for quantification at andytical wavel ength of ASP
and CLP, respectively, by using D* method as described
above. Theamountsof ASPand CLPpresentinsample
sol ution were determined by applying val uesof absor-
bance to the regression equations of the calibration
curve.

RESULTSAND DISCUSSION

Thederivativespectraof different orderswere ob-
tained from the zero order spectrausing digital differ-
entiation. The principle advantages of derivative spec-
troscopy aretheimprovement of resolution of overlgp-
ping absorption bands, accuracy, precision and grester
sengtivitiescompared to UV absorption methods;, there-
fore, derivative spectroscopy has been used in quanti-
tativeandysswhen theandyteto be determined present
inadmixturewith other components®#9, Thefirst-de-
rivative spectrum of ASPhaszero absorption at 252.74
nm, where CLP givessignificant derivative response,
whilethefirst-derivative spectrum of CLPhaszero ab-
sorption a 229.11 nm, where A SPgivesthesignificant
derivativeresponse. Therefore, 229.11 nmand 252.74
nm were selected for the estimation of ASA and CLP,

respectively. (Figure?2)
Validation of proposed method
1.Linearity

Linear correlation was obtai ned between absor-
bance and concentration of ASA and CLPintherange
of 4-24ug/mL for both thedrugs, respectively. Data of
regresson anaysisaresummarizedinTABLE 1.

2.Accuracy

Therecovery experimentswere carried out by the
sandard addition method. Therecoveriesobtaned were
100.10 £+ 0.11 and 100.18 + 0.15 % for ASA and
CLP, respectively. The high valuesindicatethat both
methods are accurate.

3. Method precision
TheRSD valuesfor ALPand FXT werefound to

—= Fyll Poper

TABLE 1: Regression analysisof calibration curvesfor ASA
and CLPfor theproposed fir &-derivative spectrophotometric
(DY method

D'M ethod
Parameter ASA cLp

Concentration range 4.24 pg/mL  4.24 pg/mL
Slope 0.01135 0.007234
Standard deviation of theslope  2.80x10°  2.30x10°
Intercept 0.0037 0.0072
if‘e”rg;? deviation of the 5.20x10%  2.55x10"
Correlation coefficient 0.9998 0.9999

TABLE 2: Summary of validation parameter sfor theproposed
First-Derivative spectrophotometric (D) method

(DY) M ethod
Par ameter ASA CLP
LOD? 0.14 ug/ml 0.11 pg/ml
LOQ" 0.47 ug/ml  0.35 pg/ml
Accuracy, % 99.66-101.05 99.58-100.84
Repeatability (RSD, %, n=6)  4.61x10°  7.26x107
Precision (RSD, %)
Interday (n=3) 0.06-0.78  0.44-0.71
Intraday (n=3) 0.17-0.77 0.50-0.90

3. OD = Limit of detection, °LOQ =Limit of quantification, ‘RSD=
Relative standard deviation

be 0.228 and 0.296 %, respectively. The RSD values

werefound to be below 1% which indicatesthat the
proposed methods are repeatabl e.

4. Intermediate precision

TheRSD vaueswerefoundto bebe ow 2% which
indicatesthat the proposed methods are reproducible
(TABLE?2).

5.LODand LOQ

LOD for ASA and CLPwerefound to be0.14 and
0.12pg/mL respectively. LOQfor ASA and CLPwas
foundto be 0.47 and 0.35ug/mL respectively. These
datashow that microgram quantity of both drugscan
be accurately determined.

6. Specificity

Excipientsusedinthespecificity studiesdid notin-
terferewith theestimation of either of drugsby the pro-
posed methods. Hence, method wasfound to be spe-
cificfor estimation of ASA and CLP.

7. Robustness

Absorbance variation was found to be less than
1%. Also, no significant changein absorbance was ob-
served during 24 h. No decomposition was observed
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TABLE 3: Assay resultsfor thecombined dosageformusing
theproposed fir st-derivative spectr ophotometric (DY) method

Par ameter (DY) Method
ASA + SD?(n°=5), % CLP+SD*(n°=5), %
A 99.77+0.28 100.07 + 0.66
B 100.04 + 0.63 100.16 + 0.77

agD = Standard deviation, °n = Number of determination
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Figurel: Overlain zeroorder spectrum of ASPand CLP
in ethanol
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Figure2: Overlain first derivative spectrum of ASPand
CLPinethanal

after 24h. Hence, methodswerefound to berobust for
estimation of ASA and CLP.

Assay of thetablet dosageform (ASA 75mgand
CLP75mg/tablet)

The proposed validated method was successfully
appliedto determineASA and CLPintheir tablet dos-
ageforms (tablet A and B). The results obtained for
ASA and CLPwere comparablewith the correspond-
ing labeled amounts(TABLE 3).

Comparison of the proposed method

Theliterature describes HPLCE® and UV Spec-
trophotometry™* methodsfor determination of ASA and
for determination of CLPintablet dosageforms. The

assay resultsobtained by these methodswere used for
statistical comparisonto evauatethevaidity of devel-
oped D! Method. For ASA thecalculated F valuewas
found to be 1.58 (for HPLC) which isless than the
tabulated Fvalue (5.05) at 95% (P = 0.05) confidence
interval. For CLPthecalculated F valuewerefound to
be 1.35whichislessthan thetabulated F value (3.48)
at 95% (P=0.05) confidenceinterva. Therefore, there
was no significant difference among the methods.

CONCLUSION

Theresultswerecompared stati stically and method
was found to be smple, preciseand accurate. More-
over, the proposed method hasthe advantages of sm-
plicity and conveniencefor thesamplepreparation and
quantification of ASA and CLPincombinationand can
be used for the routine simultaneous analysisof ASA
and CLPin pharmaceutica preparations.
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