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ABSTRACT

Simple and precise UV spectrophotometric methodfirétyorder derivative and area under curve [AUChave
been developed and validated for the estimatiotaofedilol hydrochloride in bulk and its tablet foulation. The
standard and sample solutions of carvedilol hydtodte were prepared in methanol. Carvedilol hydntmride
was estimated at 233.7 nm for the first order derire UV-spectrophotometric method (A), while iramunder
curve (AUC) method (B) the zero order spectrumaofedilol hydrochloride was measured in between ad0to
244 nm. Beer’'s law was obeyed in the concentrat@mge of 1 to 14:.g / ml with coefficient of correlation value
1.5130for first order derivative method. Similarly in AUGethod, Beer’s law was obeyed in the concentration
range of 1 to 14.g / ml with coefficient of correlation value 0.660hese methods were tested and validated for
various parameters according to ICH guidelines. necision expressed as relative standard deviatiene of
1.2145 % and 0.892% for the above two methods respectively. The megpanethods were successfully applied
for the determination of carvedilol hydrochloride pharmaceutical formulation. Results of the analysere
validated statistically and were found to be satisbry. The proposed methods are simple, easy ity alpw-cost
and require relatively inexpensive instruments.

Keywords: Carvedilol hydrochloride, UV spectroscopy, Derivatispectroscopy, Area under curve method,
methanol.

INTRODUCTION

Its chemical name is (£)-1-(isopropylamino){8¢(R-methoxyethyl)phenoxy]-2-propanol hydrochlori@arvedilol
hydrochloride is official in USP [1], EP [2] . lgtature survey reveals the Spectrophotometric [BHBLC [9-
16],UPLC[17] methods for the estimation ofcarvedilbydrochloride. Simple, rapid and reliable UV
spectrophotometric methods are developed for thermiénation of carvedilol hydrochloride. These nueth can be
used for the routine analysis. In the proposed auttoptimization and validation of this method emgorted.
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MATERIALSAND METHODS
Shimadzu UV1800 was used with 10 mm matctquartz cell to measure absorbance of solt
A Shimadzu analytical balance with 0.01 mg was 1

Chemical and reagents
Reference standard of carvediloydrochloride was obtained from reputed firm with certificate lgsis. All
spectral absorbance measurements were made ondzhitd&-1800 with 10 mm matched ce

PREPARATION OF STANDARD SOLUTION

About 10 mg of standardarvedilo hydrochloridewas weighed accurately and transferred in 100 miodimetric
flask. About 30 ml of absolute alcohol was added sonicated for 15 minutes. The volume was adjuspetb the
mark with absolute alcohol to give concentratioi@8pug /ml.

Estimation from tablets

Twenty tablets were weighed accurately and avenagight of each tablet was determined. Powder etprivao 10
mg of carvedilol hydrochloridevas weighed and transferred in 100 ml of volumefiask. A 30 ml of absolut
alcohol was added andricated for 15 minutes and filtered. The filtrated washing were diluted up to the m
with absolute alcohol to give concentration as g@@ml. Such solution was used for analy

Experimental

Method A: First order derivative method

For the sele@n of analytical wavelength, 1Qg /ml solution o carvedilol hydrochloride was scanned in the
spectrum mode from 300 nm to 200 nm by using alsallcohol as blank. The first order derivativectpen was
obtained by using derivative mode by UV prob42 software. From the spectrum, the amplitude efdérivatve
spectrum was measured at 23807 (Fig. 2).

Fig. 2. Overlay spectra of First order derivative spectrum of carvedilol hydrochloride (2-14 pg/ml) showing absorbanceat 233.7 nm
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Into series of 10 ml graduated flask, varying antafmstandard solutions of carvedilol hydrochlorigdas pipette
out and volume was adjusted with absolute alcobaladvent. Solutions were scanned between 300 r2@Gam in
spectrum mode. The first order derivative specteewobtained by using derivative mode. Amplitudéshe
resulting solutions were measured at between 233 by using absolute alcohol as blank. The calibnaturve
was prepared in the concentration range of 1 tadldl. (Fig. 3)

Fig. 3. Calibration curvefor carvedilol hydrochloride at 233.7 nm by first order derivative Spectr oscopy
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Method B: Area under curve (AUC) method

Area under curve method involves the calculatiointégrated value of absorbance with respect toadreelength
between two selected wavelengths suck,and),. The area under curve betwégrandi, were calculated by UV
probe 2.42 software. In this method, d@&/ml solution of carvedilol hydrochloride was sned in the spectrum
mode from 300 nm to 200 nm. From zero order specthe AUC calculation was done. The AUC spectruns wa
measured between 240 nm to 244 nm (Fig. 4).

Fig. 4. Area under curve spectrum of carvedilol hydrochloride ( 10 pg/ml) showing areafrom 240 nm to 244 nm.
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Into series of 10 ml graduated flask, varying amafrstandard solutions of carvedilol hydrochloridere pipette
out and volume was adjusted with absolute alcd®olutions were scanned between 300 nm to 200 rspdotrum
mode. The AUC calculations were done and the alidmm curve for carvedilol hydrochloride was platte the
concentration range of 1 to i/ml (Fig. 5).
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Fig. 5. Calibration curvefor carvedilol hydrochloride by area under curve spectroscopy
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Results of analysis are given in table 1.

Table 1: Values of results of optical and regression of drug

Parameter First order derivative method | Areaunder curve (AUC) method

Detection Wavelength (nm) 233.7 240-244

Beer Law Limits (pg/ml) 1-14 1-14

Correlation coefficient) 0.9997 0.9994

Regression equation (y=b+ag)

Slope (a 0.0(4€ 0.C213

Intercept (b) -0.0004 -0.0008
Validation
Accuracy

Accuracy of the proposed methods was carried abeiasis of recovery studies. It is performed Hey standard

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

tablets powder solution and the proposed method fa@wed. From the amount of the drug estimatduok t
percentage recovery was calculated. The resuttsecdinalysis are shown in table (2, 3).

Table 2: Results of recovery of carvedilol hydrochloride for first order derivative method

Amount of | Amount of Percentage of relative
Sample Standard | Total amount| Percentage Standard 9 o
) ) . standard deviation
Added in | Added in recovered recovery(%) deviation
(C.0.V)
(pg/ml) (pg/mi)
2 0 1.9968 99.843 0.0587 2.9415
2 2 4.0156 100.392 0.0679 1.6932
2 4 5.9811 99.686 0.0529 0.8856
2 6 8.169¢ 102.11¢ 0.043¢ 0.531¢
Mear=0.055 Mean=1.513(

Table 3: Resultsof recovery of carvedilol hydrochloridefor area under curve (AUC) method

Amount of Amount of Percentage of
Sample Standard Total amount Percentage Standard relative standard
Added in Added in recovered recovery(%) deviation deviation
(Hg/ml) (ng/ml) (Cov)
2 0 2.0209 101.049 0.0156 0.7760
2 2 4.0189 100.473 0.0152 0.3790
2 4 5.9823 99.706 0.051 0.8553
2 6 8.001: 100.01¢ 0.050¢ 0.632:
Mean=0.0331 Mean=0.6606
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Precision

The method precision was established by carryingtloel analysis of homogenous powder blend of tablEhe
assay was carried out of drug by using proposelyticed method in six replicates. The values oftrle standard
deviation lie well within the limits indicated theample repeatability of the method. The resultsiokt are

tabulated in table 4.

Table 4: Precision- method precision

Experiment no.| carvedilol hydrochloride taken g/ ml | Carvedilol hydrochloride img/ ml
First order derivative metho¢l Area under curve methogl

1 10 10.219 9.905

2 10 10.13: 9.95:

3 10 10.10¢ 10.0C
4 10 9.956 9.857
5 10 9.890 9.810
6 10 10.109 10.047
Standard deviation 0.1223 0.0886
%RSD 1.2145 0.8929

Inter-day and intra-day precision

An accurately weighed quantity of tablets powdariegjent to 10 mg of carvedilol hydrochloride weansferred to
100 ml of volumetric flask. A 30 ml of absolute a@lml was added and sonicated for 15 minutes atetdd. The
filtrate and washing were diluted up to the markhvwabsolute alcohol to give concentration as §§0ml. Such
solution was used for analysis.

For first order derivative method

Solution was scanned between 300 nm to 200 nm @ctepn mode. The first order derivative spectruns wa
obtained by using derivative mode. Amplitude of tesulting solution was measured at 233.7 nm hyguabsolute
alcohol as blank. The amplitude of final solutioaswread after O hr., 3 hrs. and 6 hrs. in 10 minae233.7 nm for
first order derivative (method A). Similarly the plitude of the same solution was read Sh2® and %' day. The
amount of carvedilol hydrochloride was estimated doynparison with standard at 233.7 nm for firsteor
derivative, table 5.

For area under curve method

Solution was scanned between 300 nm to 200 nmdeatepn mode. The area under curve of resultingtisolsi was
measured at between 240 nm to 244 nm by using@hsalcohol as blank. The area under curve of Sohltions
was read after O hr., 3 hrs. and 6 hrs. in 10 miimt@40 nm to 244 nm (method B). Similarly atesder curve of
the same solution was read of, 2 and %' day. The amount of carvedilol hydrochloride wasinested by
comparison with standard at 240 nm to 244 nm, table

Table5: Summary of validation parameter for intra-day and inter-day

Sr. no. Parameters First order derivative method eaAmder curve (AUC) method

Intra-day precision ( n=3 99.686% 100.473%

(A) Amount found +
% RSD 0.8856 0.37907
Inter-day precision ( n=3 98.484% 99.706%

(B) Amount found +
% RSD 0.1366 0.8553
Ruggedness

(c) Analyst to analyst( n=3) 0.5316 0.6606
%RSC

Limit of Detection (LOD) and Limit of Quantification (LOQ)

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

LOD =3.36/S and LOQ =16/S
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Wherec is the standard deviation of the signal to nos 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 thattmmeasured
with an acceptable accuracy, precision and vaitgbirhe values of LOD and LOQ are given in table 6

Table 6: Values of resultsof LOD and LOQ

parameters First order derivative methpd  Area undere (AUC) method
Limit of Detection {ig/ml) 0.4309 0.05128
Limit of Quantification (1g/ml) 1.3060 0.1553

Ruggedness

The ruggedness of the method is defined as dedrespmducibility of results obtained by analysiscarvedilol
hydrochloride sample under variety of normal testditions such as different laboratories, differanalysts and
different lots of reagents. Quantitative determiorat of carvididol hydrochloride was conducted
spectrophotometrically on one laboratory. It wasiagested in another laboratory using differerstrinment by
different analyst. The assays obtained in two diffé laboratories were well in agreement. It pcbueggedness of
the proposed methods.

RESULTSAND DISCUSSION

The first order derivative and area under curve $péctroscopic methods are useful for routine armlgé
carvedilol hydrochloride in bulk drug and formutati The derivative spectroscopy method applied thas
advantage that it locates hidden peak in the nospettrum. It eliminates the interference causethbyexcipients
and the degradation products present, if any, & firmulation. The method was validated according t
International Conference on Harmonization guiddinfr validation of analytical procedures. Carvedil
hydrochloride has the absorbance maxima at 233.7nmathod A) and in the AUC spectrum method area® we
measured between 240 nm to 244 nm (method B). dhamial regression data for the calibration plstt®wed
good linear relationship in the concentration ranfiel to 14ug/ml and given in tablel. Recovery studies were
carried out by adding the pure drug to the preVioasalyzed tablet powder sample and shown in table. The
percentage recovery value indicates non interferdram excipients used in formulation. The reprability and
accuracy of the method were found to be good, whvias evidenced by low standard deviation.

CONCLUSION

The most striking features of two methods are iitspBcity and rapidity, not requiring tedious sammolutions
preparations which are needed for other instrunhenéthods. From the results obtained it can beclooled that
the proposed methods are fully validated and fawnble simple, sensitive, accurate, precise, remibt) rugged
and robust and relatively inexpensive. So, the lbd@esl methods can be easily applied for the routjunality
control analysis of carvedilol hydrochloride in pfmaceutical formulation.
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