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determination of clopidogrel in pharmaceutical formulation

Rajan V. Rele

Central Research Laboratory, D.G. Ruparel Colldgatunga, Mumbai

ABSTRACT

Rapid and accurate reverse phase high performaioged chromatography method is described for deteation

of clopidogrel bisulphate from the pharmaceuticakdge form. It was observed that chromatopak pegrbasic
C18 (50 x 4.6 mm i.d.) with 3 p particle size calushowed most favorable chromatographic patterrr tve other
columns. The mobile phase consisted of buffer ofi@mum acetate and acetonitrile. The detection @aased out

at wavelength 220 nm. The method was validatedystem suitability, linearity, accuracy, precisionpustness
and stability of sample solution with the lineange as 50-15@g/ ml. The method has been successfully used to
assay of pharmaceutical dosage form i.e. tabletls gdod recoveries
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INTRODUCTION

In this communication a new RP-HPLC method is depetl for assay of clopidogrel bisulphate in phaeunéical
dosage form. Clopidogrel bisulphate, chemically-(@) -(2-chlorophenyl)- 6,7-dihydrothieno [3,2-cyrimine-
5(4H)-acetic acid methyl ester sulphate is a poteat anti-platelet agent often used in the treatnué coronary
artery disease, peripheral vascular disease aethrcevascular disease.

The mechanism of action of clopidogrel is irrevielsiblockade of the adenosine di-phosphate (ADBgp®r
P2Y12 and is important in platelet aggregation,diuss-linking of platelets by fibrin. The blockadkthis receptor
inhibits platelet aggregation by blocking activatiof the glycoprotein Ilb/ Illa pathway. It Litetat survey reveals
the assay of Clopidogrel bisulfate in pharmaceuficemulations by various HPLC [1-5], spectropho&tnc [6-
10], TLC [11] methods for assay of clopidogrel gate. In the proposed work simple, rapid anchldé reverse
phase HPLC method is developed for the determinatfcclopidogrel bisulphate. The method can be dsedhe
routine analysis. In the proposed method optindzrasind validation of this method are reported.

EXPERIMENTAL SECTION

Materials

Reference standard of clopidogrel bisulphate wasiodd from reputed firm with certificate of anat/sHPLC
grade acetonitrile of Qualigens fine chemicals waed for chromatographic separation. Ammonium &eetiad
acetic acid were used of analytical reagent greata fS. D. fine chemicals, HPLC grade water wasiobthusing
Millipore. Standard and sample solutions were preghén diluent [water: acetonitrile (50:50 % v/v)].
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INSTRUMENTATION

The HPLC system used was MERCK Hitachi HPLC systmmipped with auto sampler (D 7200 separation
module) and UV detector (D- 7400). The chromatogveams recorded and peaks quantified by means ofd3€db
EZChrom Elite software.

Preparation Standard Stock Solution

Standard Solution was prepared by transferring@pate amount of clopidogrel bisulphate in 100vollumetric
flask and making volume with diluent [Water: acétole (50:50 % v/v) ] to get concentration of 10Q@/ ml
clopidogrel bisulphate .

Sample Solution

Twenty tablets were weighed accurately and avevegight of each tablet was determined. A powderdadeta
equivalent to 100 mg was weighed accurately. B wansferred into a 100 ml volumetric flask. Itsagissolved in
small quantity of diluent [water: acetonitrile (50% v/v)] and diluted to 100 ml. volume using sadileent. It was
further diluted to get 10Qg/ ml of clopidogrel bisulphate solution. It wasngmted for 15 minutes and filtered
through Whatman filter paper no. 41. First few rhthe filtrate was discarded. The resulting solutivas injected
into the HPLC system.

Chromatographic conditions

Chromatographic separation was performed at ambéemperature on a reverse phase Chromatopak pebdsi
C18 (50 x 4.6 mm i.d.) with 3 u particle size colunMobile phase was consisted of buffer of 0.01 ivh@nium
acetate with 1 ml acetic acid (Solution A) and enétile (Solution B) ( 35:65% v/v )with isocratgystem. The
buffer was filtered and degassed before use. flbherate of the mobile phase was adjusted to 1.@nmm. The
detector wavelength was set at 220 nm. The injectmume of the standard and sample solutions Was. 1

Method Development

Different columns containing octyl and octadecylarsé stationary phase were tried for the separatiod
resolution. It was found that Chromatopak peertessc C18 (50 x 4.6 mm i.d.) with 3 p particle stoéumn more
advantages over the columns. The drug solutionimyasted into the column and elution pattern oftaé drug and
resolution parameters were studied. In additiothi® UV spectrum of drug was recorded at the \emgth range
from 200 to 350 nm and the response for optimipatias compared. The choice of wavelength 220 nm was
considered satisfactory, permitting the detectibrdruig with adequate sensitivity. (The spectrumthed drug is
given in fig 1).

Fig 1 : spectrum of clopidogrel ( 10fig /ml)
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A typical chromatogram of the standard drug andpa are given in fig.2, 3.
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Fig -2: A Typical chromatogram of clopidogrel bisuphate (standard)
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Fig -3: A Typical chromatogram of clopidogrel bisuphate (sample)
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The relative chromatographic figures of mari¢ reported in table -1.

Table — 1: System Performance Parameters for clopagjrel (n =5)

Retention tim | Symmetr Facto | No. of plates
4.33Z min. 1.29 3267

* Calculated at 5% peak height,” Calculated as N = 16'&/w)?
RESULTS AND DISCUSSION

METHOD VALIDATION

System suitability

System Performance parameters of developed HPLGauelvere determined by injecting standard solutions
Parameters such as number of theoretical platesyndetry factor were determined. The results amva in
table 1, indicating good performance of the system.

Linearity

Under the experimental conditions described abbinear calibration curve for drug was obtained thgioout the
concentration ranges studied. Regression analysssdone on the peak areas of the drug i.e. (Yyarsentration
(x). The regression analysis data obtained is tdbdlin Table -2. The linear range was 50 — L0 ml of
clopidogrel bisulphate.
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Table — 2: Linearity — Regression analysis data

Parameters Value
Correlation Coefficient (r)) 0.999
Intercept (y)* 276042
Slope (m)* 66643

*For equationy =mx + ¢

Accuracy

Accuracy of the proposed method was determineplyiang the described method to synthetic mixturetaining

known amount of each drug corresponding to 50 %%d@nd 150% of the nominal concentration. The ammur
was then calculated as the percentage of analgteveeed by the assay. The results of the recoveajysis are
enclosed under table 3.

Table - 3: Accuracy - %Recovery of each analyte

level | test| wtinmg area guantity added in ppm| quatity recovered in ppm | % recovery | mean recovery
1 10.29 3461339 51.25 51.01 99.54
50% 2 10.32 3482165 51.25 51.17 99.84 99.82
3 10.36 3503718 51.25 51.29 100.07
1 10.10 6799780 102.5 102.10 99.61
100% | 2 10.01 6759122 102.5 102.40 99.90 99.46
3 10.23 6835631 102.5 101.33 98.86
1 10.39 10386824 153.75 151.60 98.60
150% | 2 10.2¢ 1031281 153.7¢ 152.5¢ 99.2¢ 99.09
3 10.21 10291799 153.75 152.86 99.42
Mean of % recovery 99.45
Precision

The method Precision was established by carryirtgtioel analysis of powdered tablet containing thegdihe
assay was carried out by using proposed analyticethod in six replicates. The values of relativandard
deviation lie well within the limit indicating theepeatability of the method. The results obtainedtabulated in
table - 4.

Table — 4 : Precision — Method Precision.

Test solution Area % assay
test-1 6810366 99.78
test-2 6791530 99.32
test-3 6793062 99.63
test-4 6814625 100.24
test-5 678170: 100.5¢
test-6 6741374 99.93

Mean Assay 99.91

Robustness
The robustness of the method is determined as aureaf the analytical methods capability to befigted by
small variation in method parameters.

The different variations are as given bellow:

Variation in composition of mobile phase compositidoy + 2 units
Variation in wavelength by £ 5 nm

Variation in flow rate by + 0.2 ml

The results of the analysis of the samples underctnditions of the above variation indicated tlure of
robustness of the method.

Stability of Solution

Stock solution stability was checked for 24 hrsaam temperature. The drug solutions were founigetatable for
the specified period. Stock Solution of sample staghdard contain 10Q@Qy/ ml.

675



Rajan V. Rele J. Chem. Pharm. Res,, 2014, 6(12):672-676

Method Application

The validated high performance liquid chromatograpmethod was applied to determination of clopiagdbgr
bisulphate. Twenty tablets powder containing clogiel bisulphate (75 mg) was used. A portion edaiviato 100
mg of clopidogrel was weighed accurately and wasalved in 50 ml of diluent. It was sonicated 1Gwbés and
further diluted to 100 ml to get a solution of centration of 100Qug/ ml of clopidogrel bisulphate. A 10 ml of
above solution was diluted to 100 ml with diluemds10 pl of this solution was injected into the amatograph
under the specified conditions. The analyte peak®wdentified by comparison with observed retantimes with
those of respective standards. The peaks areamettaere used to calculate the amount of drugsemte The
assay results, expressed as mg/tablet, are shotablan4, which indicates that the amount of dmughie product
meets the requirements.

CONCLUSION

The proposed HPLC method provides a fast, accuaatk rugged assay with stability indicating potédnfa
clopidogrel in tablet. The reproducibility, repability and accuracy of the proposed method werendoto be
satisfactory which is evidenced by low values @nsiard deviation and percent relative standardatiewi in
comparison to previous methods. The accuracy aptbdecibility of the proposed method was confirmagd
recovery experiments, performed by adding known wrhf the drugs to the pre analyzed formulation an
reanalyzing the mixture by proposed method. Thegrgrrecovery obtained indicates non- interfereinom the
excipients used in the formulation.

The proposed method involves use of acetonitrilenanium acetate and acetic acid. Hence overallafombalysis
is less for proposed method. The retention time383 hence it is less time consuming and reqdé@sr amounts
of chemicals due to less time for analysis. Herce imore economical than previous methods. Theqwed
method has additional advantages over the existigiipods and is more beneficial for analysis of decimulation
than the previous methods.

Thus the proposed RP-HPLC method for the estimatiariopidogrel bisulphate in pharmaceutical dostmgms is
precise, accurate, linear, robust, simple and rapéhce the proposed RP-HPLC method is stronglgmecended
for the quality control of the raw material, formtibns and dissolution studies.
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