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ABSTRACT

Simple and precise UV spectrophotometric methosielopnd order derivative was developed and valid&tedhe
estimation of clopidogrel bisulphate from bulk aite&l tablet formulation. The standard and sampleutsons of
clopidogrel bisulphate were prepared in 0.1 N hyahoride acid. Clopidogrel bisulphate was estimat¢d07.5
nm for the second order derivative UV-spectrophetoim method. Beer's law was obeyed in the conetiotm
range of 10 to 3% / ml with coefficient of correlation valu®#9991. The method was tested and validated for
various parameters according to ICH guidelines. Hrecision expressed as relative standard deviati@s of
1.2081% for the above method respectively. Theqseg method was successfully applied for the détation of
clopidogrel bisulphate in pharmaceutical formulatidResults of the analysis were validated staafiticand were

found to be satisfactory. The proposed methodniplsl, easy to apply, low-cost and require relagvielexpensive
instruments

Keywords: Clopidogrel bisulphate, UV spectroscopy, secoerivdtive spectroscopy.

INTRODUCTION

Clopidogrel bisulfate, chemically (+)-(S) -(2-chb@henyl)- 6,7-dihydrothieno [3,2-c] pyridine- 5(4#getic acid
methyl ester sulphate is a potent oral antiplatefggnt often used in the treatment of coronaryrantésease,
peripheral vascular disease and cerebro vascideast.

The mechanism of action of clopidogrel is irrevielsiblockade of the adenosine di-phosphate (ADBgpi®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 lib/llla pathway. It Literatisurvey reveals
the estimation of Clopidogrel bisulfate in pharmaael formulations by various HPLC[1-5],spectroptraetric|
6-10], TLC[11] methods for assay of clopidogresuiphate. In the proposed work simple, rapid afidble UV
spectrophotometric method is developed for therdetmtion of clopidogrel bisulphate. The method t&nused
for the routine analysis. In the proposed methd@hopation and validation of this method are repdrt
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Fig. 1: Chemical Structure of Clopidogrel
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MATERIALS AND METHODS
Shimadzu UV-1800 was used with 10 mm matched quattzo measure absorbance of solution.
A Shimadzu analytical balance with 0.01 mg was used

CHEMICAL AND REAGENTS
Reference standard of clopidogrel bisulphate waaiodd from reputed firm with certificate analysi8ll spectral
absorbance measurements were made on Shimadzu @A 10 mm matched cell.

PREPARATION OF STANDARD SOLUTION

About 10 mg of standard clopidogrel bisulphate we$ghed accurately and transferred in 100 ml ofirwtric
flask. About 30 ml of 0.1 N hydrochloric acid waddad and sonicated for 15 minutes. The volume dpsted up
to the mark with 0.1 N hydrochloric acid to givencentration as 100g /ml.

Estimation from tablets

Twenty tablets were weighed accurately and avenagight of each tablet was determined. Powder etgrivdo 10
mg of clopidogrel bisulphate was weighed and trmsefl in 100 ml of volumetric flask. A 30 ml of ON
hydrochloric acid was added and sonicated for Jutes and filtered. The filtrate and washing weheteld up to
the mark with 0.1 N hydrochloric acid to give centration as 10Qg /ml. Such solution was used for analysis.

Experimental

Method

For the selection of analytical wavelength, 0/ml solution of clopidogrel bisulphate was scahirethe spectrum
mode from 350 nm to 200 nm by using 0.1 N hydrogblacid as blank. The second order derivative spetwas

obtained by using derivative mode by UV probe 2gftware. From the spectrum, the amplitude ofdéevative

spectrum was measured at 207.5 nm. ( Fig. 2).

Fig. 2.0verlay spectra of Second order derivativepectrum of clopidogrel bisulphate (10-3jg/ml) showing absorbance at 207.5 nm
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Into series of 10 ml graduated flask, varying anafrstandard solutions of clopidogrel bisulphatesvpipette out
and volume was adjusted with 0.1 N hydrochloridaas solvent. Solutions were scanned between 35t r@0
nm in spectrum mode. The second order derivatieetsp were obtained by using derivative mode. Atagés of
the resulting solutions were measured at 207.5 ymnsing 0.1 N hydrochloric acid as blank. The aaliton curve
was prepared in the concentration range of 10 togd%l. (Fig. 3)

Fig. 3. Calibration curve for clopidogrel bisulphate at 207.5 nm by second order derivative Spectrogzp
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Results of analysis are given in table 1.

Table 1: Values of results of optical and regressipof drug

Parameter values
Detection Wavelength (nm) 207.5
Beer Law Limits (pg/ml) 10-35
Correlation coefficient?) 0.999!
Regression equation (y=b+ag)
Slope (a) 0.0007
Intercept (b) -0.0007
Validation
Accuracy

Accuracy of the proposed method was carried asherbasis of recovery studies. It is performed ey dtandard

addition method. Recovery studies were performeaduing standard drug at different levels to the-gmalyzed

tablets powder solution and the proposed method fald@wved. From the amount of the drug estimatduk t
percentage recovery was calculated. The resuttsecdinalysis are shown in table 2.

Table 2: Results of recovery of clopidogrel bisulphte for second order derivative method

Amount of | Amount of .
Sample Standard | Total amount | Percentage Standard P:;:sg;a:g%g{/iraetliztrl]ve
Added in Added in recovered recovery (%) deviation
(C.0.v)
(ug/ml) (pg/ml)
10 0 9.9319 99.3197 0.1799 1.8121
10 5 15.0793 100.529 0.1296 0.8594
10 10 20.0907 100.453 0.2019 1.0051
10 15 25.0793 100.317 0.2898 1.155
Mean =0.2003 Mean =1.2081

Precision

The method precision was established by carryingtloel analysis of homogenous powder blend of tablEhe
assay was carried out of drug by using proposetytéced method in six replicates. The values ofitele standard
deviation lie well within the limits indicated theample repeatability of the method. The resultsiobd are
tabulated in table 3.
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Table 3: Precision- method precision

Experiment no. | Weight of clopidogrel bisulphate talen in mg | values
1 10 10.1583
2 10 9.8412
3 10 9.8412
4 10 9.682¢
5 10 9.8412
6 10 10.8517
Standard deviation 0.1944
%RSD 1.9595

Inter-day and intra-day precision

An accurately weighed quantity of tablets powdariegjent to 10 mg of clopidogrel bisulphate wassferred to
100 ml of volumetric flask. A 30 ml of 0.1 N hydtdoric acid was added and sonicated for 15 minateksfiltered.
The filtrate and washing were diluted up to the kmaith0.1 N hydrochloric acid to give concentratias 100ug

/ml. Such solution was used for analysis.

Solution was scanned between 350 nm to 200 nmeotspn mode. The second order derivative spectras w
obtained by using derivative mode. Amplitude of theulting solution was measured at 207.5 nm lirygud.1 N
hydrochloric acid as blank. The amplitude of fisalution was read after O hr., 3 hrs. and 6 hr40imm cell 207.5
nm for second order derivative. Similarly the amygle of the same solution was read n2® and %' day. The
amount of clopidogrel bisulphate was estimated byngarison with standard at 207.5 nm for second rorde
derivative, table 4.

Table 4: Summary of validation parameter for intra-day and inter-day

Sr. no. Parameters values
A) Intra-day precision ( n=3) 100.317 %
Amount found +% RSD 1.1555
®) Inter-day precision ( n=3) 99.319 %
Amount found +% RSD 1.8121
Ruggedness
(c) Analyst to analyst( n=3)| 1.9595
%RSD

Limit of Detection (LOD) and Limit of Quantificatio n (LOQ)

The limit of detection (LOD) is defined as the I@at&oncentration of an analyte that an analyticabg@ss can
reliably differentiate from back-ground levels.this study, LOD and LOQ were based on the standawiation of
the response and the slope of the correspondinvg aiging the following equations-

LOD =3.36/S and LOQ =16/S

Whereo is the standard deviation of the signal to noat#o of the sample and S is the slope of thetedla
calibrations graphs.

The limit of quantification (LOQ) is defined as thmvest concentration of the standard curve thatbmmeasured
with an acceptable accuracy, precision and vaiigbilhe values of LOD and LOQ are given in table 5

Table 5: Values of results of LOD and LOQ

parameters values
Limit of Detection {ig/ml) 0.5327
Limit of Quantification (1g/ml) | 1.6142

Ruggedness

The ruggedness of the method is defined as dednepmducibility of results obtained by analysisctopidogrel
bisulphate sample under variety of normal test dmm such as different laboratories, differentlgats and
different lots of reagents. Quantitative determiorat of clopidogrel bisulphate was conducted
spectrophotometrically on one laboratory. It wasiagested in another laboratory using differerstrinment by
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different analyst. The assays obtained in two dffié laboratories were well in agreement. It pcbueggedness of
the proposed methods.

RESULTS AND DISCUSSION

The second order derivative method is useful fartine analysis of clopidogrel bisulphate in bulkuglrand

formulation. The derivative spectroscopy methodliiedhas the advantage that it locates hidden petide normal
spectrum. It eliminates the interference causethbyexcipients and the degradation products pregemy, in the
formulation. The method was validated accordingr@rnational Conference on Harmonization guiddirier

validation of analytical procedures. The polynonmiegression data for the calibration plots showeddglinear
relationship in the concentration range of 10 tqugsnl and given in table 1. Recovery studies wereeaz out by
adding the pure drug to the previously analyzetetgibwder sample and shown in table 2. The peagentecovery
value indicates noninterference from excipientsluisformulation. The reproducibility and accurafythe method
were found to be good, which was evidenced by l@andard deviation.

CONCLUSION

The most striking features of method is its simiplicand rapidity, not requiring tedious sample siolus
preparations which are needed for other instrunhenéthods. From the results obtained it can beclcoied that
the proposed method is fully validated and founbeasimple, sensitive, accurate, precise, reprotkjciugged and
robust and relatively inexpensive. So, the devalomethods can be easily applied for the routindityueontrol
analysis of clopidogrel bisulphate in pharmaceuficanulation.
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