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ABSTRACT
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quantification was found to be 0.2 pg/ml % RSD less than 3% for

intra day and inter day precision. The mean recovery was found to
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method is suited for routine analysis of carvedilol in human Chromatography (HPLC)

plasma and can further be extended for pharmacokinetic studies.
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INTRODUCTION

Carvedilol [(+)-1-(Carbazol-4-yloxy)-3-[[2-(o—
methoxy phenoxy) ethyl] amino] -2 —propanol] is a non
selective B- adrenergic blocking agent with o-blocking
activity. The objective of the present work is to develop
a new RP-HPLC method for the estimation of carvedilol
in human plasma with ultraviolet detection. A few
methods have been reported for the estimation of
carvedilol in human plasma by using HPLC-fluorescence
detector [1], Study on fluorescence property of
carvedilol and determination of carvedilol by flourimetry
[2], quantification of carvedilol using derivative
spectroscopy and HPLC, HPLC with UV detection [3, 4],
with gas chromatographic detection [7], estimation of
carvedilol in biological samples [9, 10], with LC-MS [11].
Though, several methods were proposed to determine
the levels of carvedilol in biological fluids, the proposed
method is simple, fast, accurate and precise for the
estimation of carvedilol in human plasma.
The present method describes a simple, selective and
sensitive RP-HPLC method with UV detection for the
determination of carvedilol in human plasma.
Calibration curve was linear over the concentration
range of 10-150 ng mI™*. The method utilizes liquid-liquid
extraction with n- hexane: ethyl acetate 3:1 (v/v) as the
sample preparation technique. Glimepride was used as
an internal standard. The mobile phase consists of
0.02M  potassium dihydrogen phosphate buffer:
methanol: ACN (40:20:30 v/v). The method was
validated as per the ICH guidelines. [16]
Fig: 1(a) Structure of Carvedilol
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Fig: 1 (b) Glimepride internal standard
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EXPERIMENTAL

Chemicals: Carvedilol working standard and Glimepride
internal standard were provided as gift sample by
Orchid Healthcare Pvt. Ltd. the drugs were used as such
without further purification. The structures for
carvedilol and glimepride are described in Figure 1 HPLC
grade acetonitrile, n-hexane and ethyl acetate were
purchased from Qualigens, Mumbai, Ultrapure (milliQ
water with conductivity of 16-18 micron was obtained
from water purification system [model — purelas 4HQ-11
MK3; male ELGA Lab. Wat, U.K.].

Instrumentation:

The shimadzu HPLC system consisted of 2 LC-20 ATVP
pumps with spinchrome software, ceass VP series
version 5.03 a versatile wavelength programmable UV
Vis detector SPD-20 AVP, a CTO-20 AS VP column oven
(shimadzu) and SCL-10 AVP system configuration. The
chromatographic separation was accomplished on a
phenominex luna c18 column (250x 4.8 mm id.., particle
size 5 um) protected by guard coloumn (10x 1mm, 5u).
The mobile phase consisted of buffer; methanol; CAN
(40:20:30) adjusted to pH 6.0 using KOH filtered on
0.45u membrane and then sonicated on ultrasonic bath
for 10 min chromatography was performed at room
temperature using a flow rate of 1.0 ml/min
isocratically.

Sample preparation:

Stock solution for carvedilol and glimepride internal
standard IS were prepared by separately dissolving in
Methanol both at a concentration of 1 mg/ml. working
solution for carvedilol was prepared by diluting 0.1 ml of
stock solution for carvedilol to 100 ml with mobile phase
to get the concentration of 10 ng/ml. working solution
for Is was further prepared by diluting 5 ml of stock
solution of Is to 10 ml with mobile phase to get
concentration of 500 pg/ml. the stock solutions were
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stored at 4°C.Quality control (QC) samples for carvedilol
were prepared at concentration level of 1, 6 and 8
ug/ml, with 0.1, 0.6, 0.8 ml of working solutions of IS.
The contents were evaporated to dryness on water bath
at 10°C. The drug residue was then reconstituted with
drug free human plasma and the samples were vortex
mixed for 10 min, the analytes were further extracted
from plasma with 4ml of n-hexane ethyl acetate (3:1
v/v) by vortexing for 3 min followed by centrifugation
for 5 minutes at 2500 rpm. After centrifugation organic
layer was separated from aqueous layer by freezing the
aqueous layer at -5°C and organic layer was evaporated
to dryness on water bath at 70°C. The residue was
reconstituted with 1.0 ml of mobile phase the last three
concentration levels of the Q.C sample were stored at -
5°C and were used for validation of the method. The
calibration curve for carvedilol was obtained by using
eight calibration standard levels of (10, 20, 50,
75,100,125,150 ng/ml) sample preparation technique
for calibration standard level was same as that for Q.C
samples. 20 ul aliquots of these solutions were injected
on to HPLC system. For all calibration curves, a linear
regression was used. Considering the ratio for the area
of analyte to internal standard A correlation of more
than 0.99 was desirable for each calibration curve.
Accuracy, Precision and lower limit of quantification:
The accuracy and precision of the method were
evaluated on the Q.C samples. Intraday, accuracy and
precision was measured by consecutely analyzing Q.C
samples in one single day. The procedure was repeated
for three different days to test the inter day accuracy
and precision. Accuracy was calculated a percentage
error whereas precision was measure in terms of
relative standard precision (%RSD) of each calculated.
Lower limit of quantification was set at the lowest
calibration standard value 0.2ug/ml.

Recovery:Recovery for carvedilol at three concentration
levels corresponding to three routine Q.C samples (1, 2,
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6 and 8 pg/ml) analyzed in triplicate. Recovery was
determined by comparing the ratio of the area of
carvedilol with IS obtained after the injection of the
processed plasma calibration samples with those
achieved by direct injection of the same amount of drug
and IS in the mobile phase.

Stability:

Freeze-thaw stability of carvedilol was determined by
assigning low and high Q.C samples [1 and 8 (ug/ml)] in
triplicate over three freeze thawing cycles. First freeze-
thaw cycle consisted of 24 hr frozen at -5°C followed by
a complete thaw at a room temperature. The next two
freeze-thaw cycles were of 12 hr each frozen at -5°C
followed by a complete thaw at a room temperature
short term stability consisted of two Q.C samples stored
for 6 hr at room temperature long term stability
involved storage of two Q.C samples for 5 days at 4°C
and stock solution stability, where stock solutions were
stored at room temperature for 6 hr. three Q.C samples
were then evaluated in triplicate and the results were
compared with the freshly prepared samples of same
concentration.

RESULTS AND DISCUSSION
Carvedilol procedures

Chromatography

Retention times for IS and carvedilol were 8.093 and
4.10 mins respectively. Representative chromatographs
of blank human plasma, blank plasma spike with IS 100
ug/ml with carvedilol 100ug/ml are shown in figure 1, 2,
and 3 respectively. The standard curves were linear over
the concentration range of 10-150 ng/ml. the average
correlation coefficient was R? =0.999 with y = 30604x
regression equation.

Figures
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Fig. 2:Chromatogram of blank plasma
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Accuracy, precision and Lower Limit of Quantification:
The method showed good accuracy & precision in
plasma samples Table 1 show the results for intra-day
and inter-day precision and accuracy for carvedilol in
plasma samples. Inter-day and inter-day (%RSD)
precision gave mean (S.D) of 2.11 £ 0.29 and 1.37 £ 0.26
respectively. Inter and inter- day accuracies were 98.82
+7.78 and 97.69+ 7.21 respectively.
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Table 1 - Intra-day and inter-day precision and accuracy
of carvedilol in human plasma QC sample

Theoretical Observed Precision Accuracy
(ug/ml) (mean pg/mlxS.D) | (%RSD)
Intra-day 1 | 0.8985+ 0.0199 2.22 89.85
Intra-day 6 | 6.2260+0.1449 2.33 103.77
Intra-day 8 8.2268+0.1470 1.78 102.84
Inter-day 1 0.8941+0.0149 1.67 89.41
Inter-day 6 6.0603+0.0719 1.18 101.01
Inter-day 8 8.2116+0.1023 1.25 102.64
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Recovery:
Table 2 shows the results of the recovery test for the
three Q.C levels tested (1, 2, 6 and 8 pg/ml). The
extraction recovery in plasma samples ranged from
91.08 to 94.51 % for carvedilol at three concentration
levels. The mean recovery for carvedilol was to be
93.09%.

Table 2 - Recovery of carvedilol in human plasma Q.C
sample

Added Found
(ug/ml) | (mean ug/mliS.D)

(%RSD) | Recovery (%)

ISSN: 0974 — 9446

8.6882 | 8.2116+0.1023 1.25
All 0.8941+0.0149 2.16
Stability:
Plasma Q.C at two concentrations (1 & 8 pg/ml) was
used for stability studies. It was performed to evaluate
the influence o storage conditions from the sample
collection to analysis. Table 3 represents the results of
stability studies. Results indicated that carvedilol is
stable in human plasma for the given stability
conditions. The deviation of the mean test responses to
the freshly prepared solution was less than 5% at any of

94.51
93.09+1.79

0.9715 | 0.8849+ 0.0336 3.76 91.08 . o
the stability conditions.
6.5477 6.1339+0.0876 1.43 93.68
Table 3 - Stability of carvedilol in human plasma Q.C sample
- Added Found

Stability (1g/ml) (mean pg/ml+S.D) (%RSD)
Freeze thaw stability | 0.8909 0.8849+ 0.0336 3.76
(three cycles) 8.3154 8.3116+0.1035 1.25
Short term stability 0.9065 8.991+0.0278 3.09
(for 6 hr at RT) 8.1484 8.2078+0.2715 3.31
Long term stability 0.8981 0.8849+0.0336 3.81
(for 5 days at 4 C) 8.1484 8.1705+0.0658 0.81
Stock solutions stability ( 0.8981 0.9715+0.0148 1.52
for 6 hrs at RT) 8.1484 8.3116%0.1035 1.25

A simple bio analytical method was developed to
quantify carvedilol in human plasma. The validated
method covers the wide range of linearity over 0.2-12
ug/ml and is therefore suitable for the determination of
carvedilol in human plasma at different therapeutic
dose levels. As compared to LC-ms/ms methods, the
present method is economic and simple. Also it utilizes
liquid-liquid extraction as the sample preparation;
technique, which eliminates the drawbacks of ion
suppression due to protein precipitation or the use of
solid phase extraction cartridges which is not economic.
The mobile phase used is buffer: methanol: ACN which
is simple as compared to the reported methods. The
mean recovery (+SD) was found to be 93.09% +1.79.

CONCLUSIONS

A simple rapid and selective reverse phase HPLC method
has been developed for assay of carvedilol in human
plasma over the range of 0.2 to 12 pug/ml. The proposed
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method can be applied to monitor plasma concentration
of carvedilol in pharmacokinetic studies. It can also be
used for therapeutic drug monitoring in order to
optimize drug dosage on an individual basis.
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