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ABSTRACT

A simple, rapid and accurate high performance lijahromatography method is described for deternmmnaof

carvedilol hydrochloride from active pharmaceutidagredients. The separation of drug was achievedB®S

hypersil C18 (150 x 4.6 mm i.d.) with 5 p partisize column showed most favorable chromatograpdtiem over
the other columns. The mobile phase consistednukture of buffer and acetonitrile (70:30 % v/vhelbuffer was
mixtures of 0.01 % tri-ethyl amine adjusted the3 B with ortho-phosphoric acid. The detection wasied out at

wavelength 240 nm. The mixture of water and acitten{50:50% v/v) was used as a diluent. The méthas

validated for system suitability, linearity, accaya precision, robustness, stability of sample tofu The method
has been successfully used to analyze carveditibloialoride from active pharmaceutical ingredients.
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INTRODUCTION

Its chemical name is (3)-1-(isopropyl amino)B(P-methoxyethyl)phenoxy]-2-propanol hydrochloride.
Carvedilol hydrochloride is official in USP[1], [ER . Literature survey reveals the SpectrophotoimgB-8]
HPLC [9-16],UPLC [17] methods for the estimation a#rvedilol hydrochloride. Simple, rapid and relatyVv
spectrophotometric methods are developed for therménation of carvedilol hydrochloride. These noeth can be
used for the routine analysis. In the proposed austloptimization and validation of this method amgorted.
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Structure of carvedilol

EXPERIMENTAL SECTION
Chemical and reagents

Reference standard of carvedilol hydrochloride whtined from reputed firm with certificate of ays. Tri-
ethylamine, acetonitrile and ortho-phosphoric agite used of analytical grade and the HPLC graderwsas
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used from Millipore. Standard and sample solutiarese prepared in diluent [mixture of water and anitile
(50:50 % v/v)].

I nstrumentation

The HPLC system used was MERCK Hitachi HPLC systamipped with auto sampler (D 7200 separation
module) and UV detector (D- 7400). The chromatogrveams recorded and peaks quantified by means ofd2€db
EZChrom Elite software.

A SHIMADZU analytical balance ( 0.01 mg) was used.

Preparation of Standard preparation

Standard solution

A 10 mg of standard carvedilol hydrochloride wasghieed accurately and transferred in 10 ml volumétask.
About 5 ml of diluent was added and sonicated forminutes. The volume was adjusted up to the mattkdiluent
to give concentration as 10Q@ /ml. The working standard solution was prepangdiituting 1 ml of 1000 pg /mi
solution to 10 ml with diluent to get concentratib®0 pg /ml.

Sample preparation

About 10 mg of carvedilol hydrochloride sample wasghted accurately and transferred in 10 ml volwimdélask.
About 5 ml of diluent was added and sonicated fbrminutes. The volume was adjusted up to the méttkdiluent
to give concentration as 10Q@ /ml. The sample solution was prepared by dilufingl of 1000 pg/ml solution to
10 ml with diluent to get concentration 100 pg /ml.

Chromatographic condition

Chromatographic separation was performed at ambéemperature on a reverse phase BDS Hypersil C3@X4.6
mm i.d.) with 5 p particle size column. The molplease was a mixture of buffer and acetonitrile 300% v/v).
The buffer was mixtures of 0.01 % tri-ethyl amirjusted the pH 3.3 with ortho-phosphoric acid. Tibe rate of
the mobile phase was adjusted to 1 ml /min. Thedfien was carried out at wavelength 240 nm. (Rigl) The
injection volume of the standard and sample satutvas set at 1.0 pl.

Figure 1: UV spectra of carvedilol hydrochloride
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M ethod validation

System suitability

System performances of developed HPLC method wetermiined by injecting standard solutions. Paransieh
as theoretical plates (N), symmetry, and area wetermined. The results are shown in table 1 winidicates good
performance of the system.

Table 1: System suitability parameter s evaluated on standard solution of Carvedilol hydrochloride

Retention Time Area Area % USP Plate Coint Symynetr
5.380 9739026 100 3881 1.53
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Specificity

Specificity is the ability of the method to resoldke active ingredients. Hence blank, standard echio
hydrochloride was injected to prove specificity.eTiypical chromatogram of the standard and sangdayed are
given in figure 2 and 3 respectively.

Figure2: Typical chromatogram of carvedilol hydrochloride (standard)
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Figure 3: Typical chromatogram of carvedilol hydrochloride (sample)
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Linearity

Under the experimental conditions described abdiwesar calibration curve were obtained throughohbgé t
concentration range studied. Regression analyssdeae on the peak area (y) v/s concentrationTx@.regression
analysis data obtained is tabulated in table no. 2.

Table 2: Statistical evaluation of the data subjected to regression analysis

Parameters Values
Correlation Coefficient (r)) 0.9996
% Intercept (y) 184100
Slope (m) 227731

Accuracy

The accuracy method was determined by applyinggeeg method to synthetic mixture containing knowroant
of drug corresponding to 50 %, 100 % and 150 %. 8d¢miracy was then calculated as the percentageabjte
recovered by the assay. The results of the recaualysis are enclosed under table no.3.

Table 3: Statistical evaluation of the data subjected to accuracy of carvedilol hydrochloride

level | test | weightin mg area quant;lté//erlﬁlded n quantity recovered in pg/ml | % recovery | mean recovery
1 10.29 7948758 41.40 42.16 101.84
80% 2 10.46 7943056 41.40 42.13 101.76 101.99
3 10.38 7989232 41.40 42.38 102.36
1 10.25 9873960 51.75 52.37 101.20
100% 2 10.39 9867824 51.75 52.34 101.14 101.27
3 10.58 9899215 51.75 52.51 101.46
1 10.22 11761183 62.10 62.38 100.45
120% 2 10.37 1176869( 62.10 62.42 100.52 100.50
3 10.35 11771061 62.10 62.43 100.54
Mean 101.25
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Precision

The method precision was established by carryingtioe analysis of carvedilol hydrochloride. The agssvas
carried out of the drug using analytical methodive replicates. The value of relative standardialion lies well
with the limits. The results of the same are taimdan the table no. 4.

Table 4: Statistical evaluation of the data subjected to method precision of carvedilol hydrochloride

Test wt of test Area % assay
Test -1 10.39 9739026 99.92
Test -2 10.33 9764657 99.60
Test -3 10.34 9803765  100.1
Test -4 10.32 9773785 99.60
Test -5 10.41 9735918  100.08
Test -6 10.39 9765910  100.19

Mean Assay 99.91
SD 0.259
RSD 0.259

Robustness

The robustness of the method was determined tokctiex reliability of an analysis with respect toliderate
variations in method parameters.

The typical variations are given below:

Variation in the flow rate by + 0.2 ml /min

Variation in mobile phase composition by + 2 %

Variation in wavelength + 5 nm

The results of the analysis of the samples underctinditions of the above variation indicated tlaure of
robustness of the method.

Method application

Twenty tablets were weighed accurately and avenagight of each tablet was determined. Powder edprivao 10
mg of carvedilol hydrochloride sample was weigh&edurately and transferred in 10 ml volumetricKlasbout 5
ml diluent was added and sonicated for 10 min ssalive it. Further volume was made up to the matk the
diluent to give 1000 pg /ml. Further the 1 ml abtholution was diluted to 10 ml with diluent tosrgi100 pg /ml of
carvedilol hydrochloride. From this solution 1.0was injected specific conditions. The analyte peak identified
by comparison with that of respective standard. {Blagassay results were expressed in table na.idditates the
amount of carvedilol hydrochloride in the produaets the requirement.

RESULTSAND CONCLUSION

The reproducibility, repeatability and accuracytbé proposed method were found to be satisfactdrighwis
evidenced by low values of standard deviation amdcgnt relative standard deviation. The accuracg an
reproducibility of the proposed method was confidm®y recovery experiments, performed by adding kmow
amount of the drug to the pre-analyzed active phaeutical ingredient and reanalyzing the mixturepbgposed
method. Thus the proposed RP-HPLC method is usededtimation of carvedilol hydrochloride from aetiv
pharmaceutical ingredient. It is more precise, eatey linear, robust, simple and rapid method. ldehe proposed
RP-HPLC method is strongly recommended for the ityuabntrol of the raw material, active pharmaceaii
ingredient and pharmaceutical formulation.
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