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ABSTRACT

A simple, accurate, and precise HPTLC method has been developed and validated for the estimation of Carvedilol
Phosphate (CP) from bulk drug and tablet formulations. The method employed TLC aluminum plates precoated with
silica gel 60 GF ., as the stationary phase. The solvent system comprised n-hexane: ethyl acetate: methanol (3:5:2
viviv). This system was found to give good result for Carvedilol (Rf value: 0.36¢cm). Spectrodensitometric scanning-
integration was performed at a wavelength of 243nm.The calibration curve was found to be linear within the
concentration range of 100ng/spot to 200ng/spot. The regression data for calibration curve shows good linear
relationship with r* = 0.990. The method was validated in accordance with the requirements of ICH guidelines. The
method was successfully applied for determination of drug in tablets, wherein no interference from tablets excipients
was observed, indicating the specificity of the developed method. Thus, the proposed method can be used
successfully for routine analysis of Carvedilol Phosphate from bulk and formulation.

Key Word: Validation, HPTLC, CarvediloPhosphate

INTRODUCTION
Carvedilol-Phosphate,Figure(2RS-1-(9H-Carbazol-4-yloxy)-3-[[2-(2nethoxyphenoxy)ethy  amino]propan-2-
ol, is a non cardioselective beddrenoceptor antanist and arteriolar vasodilating properties, attributealinly to

its blocking activity at alphal recep [1]. Carvedilol is official drug in BritisiPharmacopoe [2]. It has been
prescribed as an antihypertensive agent and anaagent and for treatment of congestive Hailure[3].
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Fig. 1 Carvedilol phosphate

Several analytical techniques are avde for estimation of Carvedilol in bulk dosage fotmy HPLC [4-15].
Keeping this objective in mind an attempt has beee to develop and validate the HPTLC method fie
analysis of carvedilalvhich would be highly sensitive, having good resioluand reproducible. Various validati
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aspects of the analysis, accuracy, precision, egowand the limits of detection and quantificatiets. have been
measured as per ICH Guidelines [16].

EXPERIMENTAL SECTION

Chemicals and Reagents

The working standard of Carvedilol was procuredrfrborrent Reaserch Center, Ahmedabad, India. HRiaGeyn-
hexane, acetonitrile and methanol were purchasem terck (Darmstadt, Germany). Deionized and ybtee
water used in all experiments was obtained fromidQilSystem (Millipore). Glacial acetic acid of AfAnalytical
Reagent) grade was procured form S. D. Fine Chésnjtalia).

Equipment

The HPTLC system employed in the method developnagwt validation was Camag Linomat V applicator
(Muttenz, Switzerland), a Camag twin trough chamb&rappropriate size, Camag TLC scanner Ill, Wiacat
(version 1.2.2) software as data integrator ancuilion syringe (Switzerland) of 100ul capacity.

HPTLC was performed on 10 cm x10 cm precoatedasiljiel GF,s4 pre-coated HPTLC plates from E. Merck
(Darmstadt, Germany).

METHOD

Preparation of standard solution

A stock solution of Carvedilol Phosphate (CP) (1mmly/was prepared in methanol. A standard solutias w
prepared by dilution of the stock solution with traatol to give solution in of 100ug/ml. Further diduns were
made with methanol to give a solution in concergratange of 100-200ng/ml.

A methanolic solution of carvedilol phosphate (1/mky was prepared. This solution was further diuteith
methanol to yield a solution containing 100 pg/Bifferent concentrations of CP in a concentratiange of 100-
200ng/ml were applied on plates as 3 mm bands, 3apant and 1 cm from edge of the plate, by mearGanfiag
Linomat V automatic sample applicator fitted witBOLpl Hamilton syringe. The mobile phase, n-hexaathyl
acetate: methanol (3:5:2 %v/v) was poured intoGhenag twin trough glass chamber and the mobilegphas left
to equilibrate in the chamber for 20 min at roomperature. The plate was then put in the chambatatong the
mobile phase and developed to a distance 75 mner Aftvelopment, the plate was removed from the bleam
dried in current of hot air, and scanned at 243 usimg a deuterium lamp, by means of Camag TLC remahl
densitometer. Densitograms were obtained by HPTLCR at various concentrations. This method waleviad
for all quantitative analysis. The Wincats softw@rersion 1.2.2) was used for data acquisition pmatessing of
the plate. The scanning speed was 20 mm/s, thetoffas 10%, and the sensitivity (SPAN) was optichize 20
min. Peak height and peak area were integrateithdoentire track. The calibration curve was essalld by plotting
the obtained peak area on ordinate against comegmp concentration on abscissa. The reprodugibdft this
method was ascertained by repeating the experifiverntimes.

Validation

The method was validated for specificity, accuraayd precision by use of calibration standards Bf Cmit of
detection and limit of quantitation were determinmsdthe visual method by spotting different concatibn of CP.
The lowest concentration that could be detectedhiae replicate spots was regarded as the lintdetéction. The
lowest concentration for which the RSD [%] of fiveplicate spots less than 5 % was regarded adrttiedf
guantitation. LOD was calculated using formula L&8.3 x 6/S, where ¢ is the residual standard tewiaf
regression line an8 is the slope of corresponding line. Accuracy watednined by measurement of the recovery
of CP standard added at three different leveldh éaing analyzed as described for the assay. byjradd interday
precisions were determined by applying 140ng/sfatdard CP solution. After the development and ittemetric
scanning of the plates the peak-area response wasumed and precision was calculated as RSD (%) niéthod
was validated as per ICH guidelines.

Application of the validated method

To determine the content of the drug in a solidadesform, 20 tablets of CP (10 mg) were accurateighed, their
average weight was calculated. Powder equivaleritOtang of the drug was dissolved in 10 ml methdnoh
volumetric flask and sonicated for 20 min. (Solatiy ~ 1000 pug/ml). Further appropriate dilutionsrevenade with
mobile phase to get 187.5 ng/ml. The concentratibi€P was calculated from the standard graph, whkiek
plotted using the area of known concentration (200ng/spot) of CP standard.
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RESULTSAND DISCUSSION

While choosing a solvent for HPTLC, the chemicaunaand polarity of the drug molecule must take eccount.
Carvedilol Phosphate is practically insoluble intevaand in the pH range of 3-9, freely soluble iatinanol, soluble
in strong base. Methanol: ethyl acetate (1:1) wseduas the solvent system initially, but it waseoisd that the
spot moved along with the solvent front and thus wat retained on the plate. When n-hexane wasdadade Rf
decreased but tailing was observed. Finally, tiheest system comprising n-hexane: ethyl acetateham| (4:5:1
v/viv) gave good separation and there was no itentce around the drug Rf value but it was less @2cm. Thus,
after many experiments, the system was developedhwionsisted of n-hexane: ethyl acetate: meth&Bi&:2

viviv). The optimized system gave a good separaiwhresolution of Carvedilol Phosphate.

The plate material employed was silica gel 60,&Rnd scanning of CP on HPTLC plate at UV max at @43
Hence, quantification was carried out at 243 nmgi§iamag TLC scanner Il

The optimized solvent system yielded a symmetpealk for the drug with Rf 0.36. A typical chromatag of CP
was shown in Figure 2.
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Figure.2 A Typical Chromatogram of Carvedilol phosphate

The developed method was then validated and sudatgsapplied for quantification of CP from the foulation.
To ensure accuracy of the method, recovery studége performed by standard addition method at tiéerent
levels I, 1l and Il (80%, 100%, and 120%), to thee-analyzed samples and the subsequent solutiers -
analyzed. At each level, three determinations yweréormed and the results obtained are shown iteThb

TABLE: 1 ASSAY AND RECOVERY STUDY DATA FOR CP

Level Labeled amouny Amount obtained| Average assay Assay
('mg per tablet | (mg per tablet recovery (%) | % (RSD)
Level | 10 10.4 100.8 0.59
Level Il 10 9.9 100.4 0.34
Level Ill 10 10.2 101.5 0.72

TABLE: 2 PRECISION DATA FOR CP

Intra day Inter Day

(140ng/spot) (140ng/spot)

1699.54 1699.54

1689.18 1658.9

1703.6 1678.4
Mean 1696.39 1678.94666G7
Std Devi. | 10.1964797§ 20.32551434
RSD 0.006010693 0.012106111
%RSD | 0.601069317 1.210611078

4572



B. A. Patel et al J. Chem. Pharm. Res,, 2012, 4(10):4570-4574

The results of recovery studies were within thecHjeal limits of ICH guidelines. Lower values of %R reflect
the accuracy of the method. Precision, expresséetins of %RSD was determined in terms of intra-giag inter-
day precisions, analyzing the drug at three differeoncentrations, determining each concentratiomce
summarized in Table 2.

The sample solutions were analyzed using the mdthoiihree consecutive days, repeating the proess a day
at different periods. The results of regressioryaigobtained are summarized in Table 3 whichertthigh degree
of precision. Two different analysts performed gssa marketed tablets of the drug, in similar ofierel and
environmental conditions, using the developed ntbadetermine its ruggedness.

TABLE: 3REGRESSION ANALYSISDATA FOR CP

Regression analysis data
Linearity range (ng/spot) 100 to 200 ng/spo
Slope 15.09
Intercept -375.3
Standard deviation of slope 15.04
Standard deviation of intercept  -368.9
Regression (B 0.99
Correlation coefficient 1.2

The Chromatogram of the marketed formulation wasvshin Figure 3 and that was identified by compatine RF
and also comparing its absorbance spectrum withotitained with the standard drug
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Figure 3: Typical HPTLC Chromatogram of Carvedilol phosphatein Tablet dosage form

A typical Purity comparison spectrum of the drugh®wn in Figure 4.
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Figure 4: Purity Comparison Spectra of Bulk drug and Marketed formulation
CONCLUSION

The developed and validated HPTLC method reportgé Is rapid, simple, accurate, sensitive, andipethe
method was also successfully used for quantitaBgéimation and analysis of Carvedilol Phosphatenfro
formulation. Thus, the reported method is of coesttle importance and has great industrial applibaltfor
quality control and analysis of carvedilol phosghibom bulk drug and formulations.
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