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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 ammoniurtatacand methanol. The detection was carried out at
wavelength 220 nm. The method was validated fdesysuitability, linearity, accuracy, precision,lnastness and
stability of sample solution with the linear ran§@-150xg9/ ml. The method has been successfully used &y a$s
pharmaceutical dosage form i.e. tablets with goecbreries
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INTRODUCTION

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

The mechanism of action of clopidogrel is irrevielsiblockade of the adenosine di-phosphate (ADBepi®r
P2Y12 and is important in platelet aggregation,diwess-linking of platelets by fibrin. The blockadkthis receptor
inhibits platelet aggregation by blocking activatiof the glycoprotein IlIb/ llla pathway. Literatusurvey reveals
the estimation of Clopidogrel bisulfate in pharmaazal formulations by various HPLC [1-5], specthmpometric
[6-10], TLC [11] methods for assay of clopidogreésuiphate. In the proposed work simple, rapid aelihible
reverse phase method is developed for the detation of clopidogrel bisulphate. The method cauded for the
routine analysis. In the proposed method optindzraesind validation of this method are reported.

.MATERIALS AND METHODS

Materials:

Reference standard of clopidogrel bisulphate wasiodd from reputed firm with certificate of anat/sHPLC
grade methanol of Qualigens fine chemicals was tmechromatographic separation. Ammonium acetate used
of analytical reagent grade from S. D. fine chesiclPLC grade water was obtained using Millipds¢éandard
and sample solutions were prepared in diluent [wateetonitrile (50:50 % v/V)].

26
Pelagia Research Library



Rajan V. Rele Der Pharmacia Sinica, 2015, 6(1):26-30

INSTRUMENTATION

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

Preparation Standard Stock Solution

Standard Solution was prepared by transferring@piate amount of clopidogrel bisulphate in 100v@illumetric
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 sadiileent. 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 p particle size colurMobile phase was consisted of 0.01 M ammoniuetste and
methanol (30:70 % v/v) with isocratic system. Tlougons were filtered and degassed before usée flbw rate
of the mobile phase was adjusted to 1.2 ml /mire d&tector wavelength was set at 220 nm. The injeeblume
of the standard and sample solutions wagl10

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 steéumn 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 400 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 bisulphate (10Gg /ml)
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A typical chromatogram of the standard and sardplg 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)
The relative chromatographic figures of merié reported in table -1.

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

L Symmetry
Retention time Factor No. of plates
6.720 min. 1.18 392(

* Calculated at 5% peak heightCalculated as N = 16%{w)?

RESULTS AND DISCUSSION

METHOD VALIDATION

System suitability

System Performance parameters of developed HPLGadetvere determined by injecting standard solutions
Parameters such as number of theoretical platessymdhetry 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 tigioout the
concentration ranges studied. Regression analysssdone on the peak areas of the drug i.e. (YWarsentration
(x). The regression analysis data obtained is tdbdlin Table -2. The linear range was 50 — L§0 ml of
clopidogrel bisulphate .

Table — 2: Linearity — Regression analysis data

Parameters Values
Correlation Coefficient (r)) 0.999
Intercept (y)* -83201
Slope (m)* 64695

*For equationy =mx + ¢
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Accuracy

Accuracy of the proposed method was determinechblyang the described method to synthetic mixturetaining
known amount of each drug corresponding to 50 %%d@nd 150% of the nominal concentration. The amur
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| weightin mg area quantity added in | quantity recovered in % recovery | mean recovery
pg /ml pg /ml

1 10.31 3307281 51.15 51.05 99.81

50% 2 10.3¢ 331520: 51.1f 51.0% 99.7¢ 100.03
3 10.2¢ 331491. 51.1¢ 51.47 100.5¢
1 10.05 6364544 102.3 100.79 98.52

100% | 2 10.01 6332019 102.3 100.67 98.41 98.38
3 10.07 6356043 102.3 100.45 98.20
1 10.30 9903494 153.45 153.02 99.72

150% | 2 10.25 9889015 153.45 153.55 100.06 100.03
3 10.2: 989502( 153.4¢ 153.9¢ 100.3:

Mean of % recovery 99.48

Precision
The method Precision was established by carryirtgtioel analysis of powdered tablet containing thegdiThe
assay was carried out by using proposed analytitethod 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 Area % assay
Test solution 1 6525467 100.54
Test solution 2 6441587 100.41
Test solution 3 6536467 100.8!
Test solution 4 6444743 100.4¢
Test solution 5 6416932 100.0:
Test solution 6 6388333 99.58

Mean Assay 100.30Q

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

The different variations are as given bellow:
Variation in mobile phase composition by + 0.2 gnit
Variation in wavelength by £ 0.2 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 hrscatm temperature. The drug solutions were founigetatable for
the specified period. Stock Solution of sample staeghdard contain 10QGy/ ml.

Method Application

The validated high performance liquid chromatograpmethod was applied to determination of clopigbgr
bisulphate. Twenty tablets powder containing clogi@l (75 mg) was used. A portion equivalent to H§ of
clopidogrel bisulphate was weighed accurately aad dissolved in 50 ml of diluent. It was sonicat®dminutes
and further diluted to 100 ml to get a solutioncohcentration of 100Qg/ ml of clopidogrel bisulphate. 1 ml of
such solution is diluted to 10 ml to give concetdraas 100ug /ml. A 10 pl of this solution was injected intwet
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chromatograph under the specified conditions. Th&lyte peaks were identified by comparison with evted
retention times with those of respective standafti® peaks areas obtained were used to calculatantount of
drugs present. The assay results, expressed aabhey/tare shown in table 4, which indicates thatamount of
drug in the product meets the requirements.

CONCLUSION

The proposed HPLC method provides a fast, accuaatk rugged assay with stability indicating potédnfa
clopidogrel bisulphate in tablet. The reprodudailrepeatability and accuracy of the proposedhoétwere found
to be satisfactory which is evidenced by low valaéstandard deviation and percent relative stahdawviation in
comparison to previous methods. The accuracy aptbdecibility of the proposed method was confirmead
recovery experiments, performed by adding known wrhaf 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 acetonitrik @mmonium acetate. Hence overall cost of analgdisss for
proposed method. The retention time is 6.720 hénisdess time consuming and requires fewer chalmidue to
less time for analysis. Hence it is more economikiah previous methods. The proposed method hascendd
advantages over the existing methods and is manefioel for analysis of such formulation than tpeevious
methods.

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