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ABSTRACT

A simple, selective, linear, precise and accuraf2HPLC method was developed and validated for asday
Carvedilol in bulk drug and pharmaceutical dosagentis. Isocratic elution at a flow rate of 1mL/miassemployed
onHypersil ODS C18, 150 X 4.6, 5u; Column, mobHage consisting of Potassium dihydrogen orthophatgph
dipotassium hydrogen phosphate and Acetonitrile the ratio (50: 50 v/v) adjusted pH 3.0 with
diluteorthophosphoric acid solution. The ultravibtetection wavelength was at 240nm. The methodvelatated
forLinearity,Precision,Accuracy, Ruggedness andwRutess as per ICH Guidelines. The LOD and LOQ lsds@
been established and found to be 0.88#8\L and 2.5292g/mL. The validated method can be successfullyieppl
for the estimation of Carvedilol inpharmaceuticalsdge forms.
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INTRODUCTION

Carvedilol (Fig.1.),or (£) —1- (carbazole — 4- Wo»3-[[2-(0-methoxyphenoxy) ethyllJamino]-2-propanas an
antihypertensive agent with beta — and alpha -&reghgic receptor blocking activities [1-3].Carvetlihas much
greater antioxidant activity than other commonlyedisbeta-blockers [4-5]. It hasbeen prescribed as an
antihypertensive agent and an angina agent [6-d]fantreatment of congestiveheart failure [8].Hoe® to date
this theoretical benefit has not been

established in clinical trials, and the currentsien of the ACC/AHA guidelines on congestive hefaiture
management does not give preference to Carvedity ather beta-blockers. The most common side &fiaclude
dizziness, fatigue, hypotension, diarrhea, asthdmadycardia, and weight gain [9]. A case repb patient with
panic disorder associated sleep disturbances gyidnmares with the improper usage of Carvedilol [C@fvedilol
has enantiomers with distinct pharmacodynamics.[Tte term "racemic Carvedilol" is sometimes used t
explicitly denote that both enantiomers are apdlie].

Carvedilol is indicated in the management of cotiges heart failure (CHF), as an adjunct to
conventionaltreatments (ACE inhibitors and diugtidChe use of Carvedilol has been shown to proaittitional
morbidityand mortality benefits in CHF[13].Carvedlil(Carvil) is available at the following doses 251 mg
(smallest), followedby 6.25 mg,12.5 mg, and 25 nigtevtablets. OnJanuary 10, 2006 Carvedilol sujpgyame
limited in the UnitedStates, due to changes in dumntation procedures at a plant. This was lifted\pril 27, 2006
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in a Dear Pharmacist letter[14].On October 20, 200@ FDA approved a controlled release formulatadn
Carvedilol; it is marketed as Coreg CR.

Several analytical methods such as High-performaigeéd chromatography (HPLC) with fluorescence edeor
[15-20], massspectrometer [21-22] or electrocheldegection [23] has been used for the analysi€afvedilol
and its enantiomers in biological samples. Deteatiom of Carvedilol by capillary electrophoresissheso been
reported [20,24]. There have been few publisheétlest on the evaluation of Carvedilol in pharmaiait
formulations using HPLC with UV detector [25-2fjcadifferential pulse voltammetric determinatior8]have
been presented. Hence an attempt has been madeediog new HPLC method which is simple, rapid, oejpicible
and economical method for estimation of Carvedil¢éiblet dosage form. This method has been suctigsséed
for quality-control analysis of drugs and for otlaalytical purposes.
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Figure-1: Structure of Carvedilol
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Figure-2: Chromatogramof Carvedilol
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Figure -4: Linearity of Carvedilol

Drugs and chemicals used

Carvedilol pure sample of Car 250 mg were obtaiasda gift sample from Hetero drugs limited, Hydexdhb
Andhra Pradesh, India. The solvent AcetonitrileP(l€ grade) purchased from SR Scientifics Privateitad

(Tirupati, India). Other chemicals and reagenthsag potassium dihydrogen orthophosphate, dipotasisydrogen
orthophosphate and phosphoric acid, were of ARe@tained from Bros Scientifics. Tirupati, AndiReadesh,
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India. Purified HPLC grade water prepared by udddp Millipore Milli-Q waterPurification system wassed
throughout the experiment.

PREPARATION OF SOLUTIONS AND REAGENTS

Mobile phase

Based on the solubility and chemical propertiethefdrugs, a mobile phase consists of mixed budiggtonitrile in
the ratio of 50:50 v/v. Mixed buffer was prepargddissolving accurately weighed 2.72 g Potassiuhydfiogen
orthophosphate and 0.5 gms of dipotassium hydrgdesphate in 1000ml water, adjusted 300 with dilute
orthophosphoric acid solution of HPLC grade wafgonicate the resulting solution and degas it usiaguum
filtration through 0.4 micron membrane filter.

Standard stock preparation
Weigh and transfe25 mg of Carvediloworking standard into 100 mL volumetric flask, atd0 mL of diluent

and sonicate to dissolve and dilute to volume withent. Transfer10 mL of standard stock solutiot®il00 mL
volumetric flask and dilute to volume with diluent.

Preparation of Sample solution
Weigh and transfe25 mg of Carvedilolsample into 100 mL volumetric flask, add 100 mlddfient and sonicate

to dissolve and dilute to volume with diluent.

SPECIFICITY

Standard Solution Preparation

Weigh and transfe25 mg of Carvediloworking standard into 100 mL volumetric flask, at@ mL of diluent
and sonicate to dissolve and dilute to volume wlitbent. Further transfer10 mL of above solutiotpin00 mL
volumetric flask and dilute to volume with diluent.

Sample Solution:Use assay solution as sample preparation.
Blank Preparation: Use diluent as Blank solution.
Procedure: Inject Blank, Individual standards, mixed standand sample Solution.

PRECISION

System Precision

Preparation of solution

Dilute 10 ml of standard stock solution with 10Q of diluentinject the above solution six times.

Method Precision
Preparation of solution
Dilute 10 ml of standard stock solution, with 100 of diluentPrepare six solutions and inject each solution.

Acceptance criteria
The % of RSD for Area and RT from Repeated injextishould not be more than 2.0

LINEARITY
The Linear detector response for CAR drug is demnatesl by concentration verses Area obtained lealisample
preparations. Over the range of 25 to 150% witpeesto the target concentration (Dosage).

ACCURACY

The accuracy of the test method is demonstratel lof recovery. The sample preparations are spikiéd kmown
amount of standard at three concentration leveadseath concentration is injected three times (58% 100% and
150%).

Acceptance criteria
The % of recovery should be between 98 to 102%.
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RUGGEDNESS: The ruggedness of test method is demonstrated fioyirog out precision studies with different
analysts and on different days.

Acceptance criteria
The % RSD of areas from six injections shouldb®tnore than 2%

ROBUSTNES: The robustness of test method is demonstratedroyimg out method variations like mobile phase
flow changes, mobile phase compositions and colavwem temperature variations etc...

The result should show some variation from standesdlts.

Acceptance criteria
The % of RSD of areas & RTs from repeated injedisinould not be more than 20

ASSAY
Standard préparation
Transfer 10 ml of standard stock solution in t® hoLvolumetricflask and make up to volume withudiht.

Sample Preparation

Transfer sample equ. to 25 mg of CAR in to 100 rolumetric flask add 100 mL of diluent, sonicatediesolve
for 10 minutes and dilute to volume with diluenurther filter the solution through filter paper.liie 10 ml of
filtrate to 100 ml with mobile phase.

Procedure
Inject 20 pL of blank solution, standard solutiand sample solution finally record the chromatograma
calculate percentage of assay.

CHROMATOGRAPHIC CONDITIONS

Waters HPLC 2 2695 series consisting 4 pump. Aatoper with 5 racks, each has 24 vials holding ciapavith
temperature control. Auto injector has capacitynject 5uL to 500uL. UV-Vis Detector with PDA. Theostat
column compartment connected it has a capacity aintain 5°C to 60°C column temperature. The data wa
recorded using Waters (alliance) HPLC System ispgepd with Empower software-2 software Separaticaas w
performed on a 150 X 4.6, 5u particle size Hyp&8f)S Gg column. Mobile phase consisting of a mixed buffer,
acetonitrile (50:50 v/v), pH3.0 adjusted with ophosphoric acidFlow rate was kept at 1.0 mL/min. Wavelength
was set at 240 nm.

METHOD VALIDATION

The method was validated as per ICH guidelinessfarcificity, linearity, quantification limit, presion, accuracy,
recovery and stability. Specificity was investightey analyzing the blank diluents and samples @4d0evel for
any interference of the excipients at the retentiores of CAR. The accuracy of the method was ddterd by
recovery experiment. The precision of the method demonstrated by interday and intraday variattadiss, six
repeated injections of standard and sample were raad percentage RSD was calculated. In the intrea@ation
studies six repeated injections of standard andpkagolutionwas carried out by injecting on the saday at
different intervals and percentage RSD was caledlaln the inter day variation studies six repeatgections of
standard and sample solution were made for threseontive days and percentage RSD was calculatesl. T
linearity of the method was demonstrated at sixceatration levels of the mixed standards of CAR.

RESULTS AND DISCUSSION

Optimization of the Chromatographic Conditions

In order to develop an isocratic reverse phase HRke@od for the determination of CAR in single dgséorm the
chromatographic conditions were optimized. Fordreseparation and resolution the different buffeese tried. It
has been found that potassium dihydrogen orthoptadspand dipotassium hydrogen phosphate buffer3gH
adjusted with orthophosphoric acid give better paakpe than other buffers. Hypersil ODg, @50 mm x 4.6 mm,
5 um column was used. The analyte gave better respira40 nm wavelength using UV detector. The flater
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was kept 1.0 mL/min. There was no peak tailing ol under these optimized chromatographic contid he
retention time of CARwas found to be 4.713min. @Ghatogram of Carvedilol is as shown in fig-2.

VALIDATION

The proposed method was showed short elution tife system suitability test was performed as pettSP and
international conference of harmonization (ICH)dglines to confirm the suitability and the repradility of the
method. Six consecutive injections of the standanldtion were performed and evaluated for repefittghtiailing
factor, theoretical plates and resolution. 0.25 ®R@lue was found to be CAR. The tailing factor aheoretical
plates were found to be perfectly within the limilBhe method was linear over the range 25-p§0mL of
Carvedilol the calibration curve was constructegliting response factor against concentratiodrofy. The slope
and intercept value for calibration curve was Y54869.97x+18873.840.9999) (the linearity curve as shown in
fig-4) shows that an excellent correlation betweesponse factor and concentration of drug. Thet lohdetection
(LOD) and limit ofquantification (LOQ) of the dewsded method were determined by injecting progresgilow
concentrations of the standard solution. The LOIB feand to be 0.834@)/mL and LOQ is 2.529&)/mL.

The system precision study was performed to detezrtiie repeatability of the method. Six samplestahdard
were prepared at 50%, 100% & 150% levels and adsageording to the procedure. The method precistady
was performed to determine the reproducibility tef tnethod. Six samples of tablets were prepar&@%t 100%
&150% levels and assayed according to the procedime accuracy of the method was determined bygtdredard
addition method at three different levels. The dansplution of 100% level was considered as a #rel, 10 and
20 of the standard drug of analyte was added r&spBc Each determination was performed in trigties. The
accuracy was then calculated as the percentagbeoktandard drug recovered by the recovery studsarM
recoveries for Carvedilol from the combination fadation are shown in Table 4. The results are within the
acceptance limit and hence the method isaccuratetdiling factor and theoretical plates were fotmte perfectly
within the limits. The system precision and metlpoelcision results are shown in tables -2 & 3.Rugged, Assay
and Robustness results are shown in tables-58&%,

Table: 1. Linearity of Carvedilol

% | Conc(mcg) Area

25 6.2500 1151964
50 12.5000 2355430
75 18.7500 | 3509530
100 25.0000 4665089
125 31.2500 5814351
150 37.5000 6959812

Table: 2. System Precession ofCarvedilol

S.Nc Name RT Area
1 Injectior-1 | 4.73f | 468824
2 Injection-2 | 4.732| 4719780
3 Injection-3 | 4.726| 4717149
4 Injection-4 | 4.723| 4714980
5 Injection-5| 4.727| 4718854
6 Injection-6 | 4.727| 4712065
StdDev(#) 0.004] 11892.1
%RSD 0.092 0.25

Table: 3. Method precession of Carvedilol

S.No Name RT Area
1 Injection-1 | 4.733] 4699456
2 Injection-2 | 4.736] 4701756
3 Injectior-3 | 4.731 | 470958t
4 Injectior-4 | 4.7 | 470334t
5 Injection-5| 4.729 4713254
6 Injection-6 | 4.723] 4706584
StdDev) 0.004 | 5158.2
%RSD 0.092 0.11
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Table: 4. Accuracy of Carvedilol

Accuracy -50% Accuracy-100% Accuracy-150%

S.No Area S.No Area S.No Area
Injection-1 2352098 Injection-1 4666176 Injection-1 | 6960164
Injection-2 2348905 Injection-2 4664024 Injection-2 | 6963299
Injectior-3 234709: | Injectior-3 466785! | Injectior-3 695607!
Avg 2349366| Avg 4666018 Avg 6959846
Amt Recovered| 50.31 | Amt Recovered| 99.97 | Amt Recovered| 149.05
%Recovery 100.63 | %Recovery 99.97 %Recovery 99.37

Table: 5. Ruggedness of CarvedilolDay-1

S.No Name RT Area
1 Injection-1| 4.733] 4699456
2 Injection-2 | 4.736] 4701756
3 Injection-3| 4.731] 4709588
4 Injection-4 | 4.73| 470334(
5 Injection-5| 4.729] 4713254
6 Injection-6 | 4.723] 4706584

Avg 4.730| 4705664

StdDev) 0.004 | 5158.2
%RSLC 0.09: 0.11

Table: 6. Ruggedness of Carvedilol Day-2

S.No Name RT Area
1 Injection-1| 4.733] 4689021
2 Injection-2 | 4.735| 4690145
3 Injection-3 | 4.731] 4661754
4 Injection-4 | 4.735| 4701321
5 Injectior-5 | 4.7¢ | 469954!
6 Injection-6 | 4.731] 4697685
Avg 4.733| 4689912
StdDev) 0.002 | 14677.2
%RSD 0.046 0.313

Table: 7. Ruggedness ofCarvedildDay-1&Day-2

S.No Name RT Area
1 Injection-1 4.733 4699456
2 Injection-2 4.736 4701756
3 Injection-3 4.731 4709588
4 Injectior-4 4.7t 4703341
5 Injectior-5 4.72¢ 471325
6 Injection-6 4.723 4706584
7 Injection-7 4.733 4689021
8 Injection-8 4.735 4690145
9 Injection-9 4.731 4661754
10 Injectior-10 | 4.73¢ 470132:
11 Injection-11 4.73 4699545
12 Injection-12 4.731 4697685
AVG 4.731 4697787.97
StdDevft) 0.00348| 13329.837
%RSD 0.07 0.28
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Table: 8. Assay Results of Carvedilol

4722607 25 10 100 10p 99/6 200.4 100.000 Result
4737648| 100, 10Q 200.3 1 100 24 9973

Table: 9. Robustness of Carvedilol

S.N | Peak Name RT Area % Area| Height| USP Plate Count USP Tailing
1 Carvedilol | 4.735| 5855729 100 469682 5392.8 1.49
2 F1&F2 3.965| 3914939 100 409966 4183.1 141
1 Carvedilol | 4.688 | 4664074 100 458556 5031.8 1.41
2 T1&T2 4.835| 470067Q 100 432832 4780.1 1.48

CONCLUSION

The isocratic RP- HPLC method has proved to be lgimgpecific, precise and accurate and suitable for
quantification of Carvedilol. The proposed methddeg good resolution among the analyte. Themetbodery
simple, rapid and no complicated sample preparasioreeded. High percent of recovery shows the odeit free
from interference of excipients present in the folation and the method is accurate.
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