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Bioequivalence of Carvelol Tablet to Dilatrend Tablet (Carvedilol 25 mg)
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ABSTRACTCarvedilol is an antihypertensive and antianginal compound that combines nonselective beta-adrenoceptor
blocking and vasodilation properties and is devoid of intrinsic sympathomimetic activity. The purpose of the present study
was to evaluate the bioequivalence of two carvedilol tablets, Dilatrend™ (Chong Kun Dang Pharmaceutical Co., Ltd.) and
Carvelol™ (Dae Won Pharmaceutical Co., Ltd.), according to the prior and revised guidelines of Korea Food and Drug
Administration (KFDA). The carvedilol release from the two carvedilol tablets in vitro was tested using KP VII Apparatus
II method with various different kinds of dissolution media (pH 1.2, 4.0, 6.8 buffer solution, water and blend of PSB80 into
water). Eighteen normal male volunteers, 24,22+ 1.86 years in age and 64.81=% 4.56 kg in body weight, were divided into
two groups and a randomized 2 2 cross-over study was employed. After one tablet containing 25 mg of carvedilol was
orally administered, blood was taken at predetermined time intervals and the concentrations of carvedilol in serum were
determined using HPLC method with fluorescence detector. The dissolution profiles of two carvedilol tablets were very sim-
ilar at all dissolution media. Besides, the pharmacokinetic parameters such as AUC,, Cy, and Ty, were calculated and
ANOVA test was utilized for the statistical analysis of the parameters using non-transformed and logarithmically trans-
formed AUC, and C,,,. The results showed that the differences in AUC,, Cpox and Tyax between two tablets based on the
Dilatrend™ were 2.23%, -2.00% and 0.00%, respectively. Minimum detectable differences (A) at 0=0.05 and 1-$=0.8 were
Iess than 20% (e.g., 13.55% and 17.61% for AUC, and C,,, respectively). The powers (1-B) at 0:=0.05, A=0.2 for AUC,
and Cpay were 98.08% and 88.81%, respectively. The 90% confidence intervals were within + 20% (e.g., -5.69~10.16 and
-12.30~8.30 for AUC, and C,, respectively). There were no sequence effect between two tablets in logarithmically trans-
formed AUC, and Cy,.x. The 90% confidence intervals using logarithmically transformed were within the acceptance range
of 10g(0.8) to log(1.25) (e.g., 0.95~1.11 and 0.89~1.09 for AUC; and C,y, respectively). Two parameters met the criteria

of prior and revised KFDA guideline for bioequivalence, indicating that Carvelol™ tablet is bioequivalent to Dilatrend™
tablet.

Keywords—Carvedilol, Dilatrend™, Carvelol™, Bioequivalence, HPLC
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Figure 1-Dissolution profiles of carvedilol from Dilatrend™ (@) and Carvelol™ (O) tablets in various dissolution media (n=6, mean
tS.D)
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Figure 2-Chromatograms of (A) blank human serum, (B) human serum spiked with carvedilol (5 ng/ml) and internal standard (IS, 4-me-
thylpropranolol 25 ng/ml) and (C) serum sample at 0.5 hr after oral administration of 25 mg carvedilol tablet. v =carvedilol peak.
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Table I-Reproducibility Data for the HPLC Analysis of
Carvedilol in Human Serum

Concentration Intra-day C.V. (%) Inter-day C.V. (%)

(ng/ml) (n=4) (n=4)
0.05 10.40 6.07
0.1 6.58 9.77
0.2 6.29 8.03
0.5 9.66 5.56
1.0 7.43 6.14
2.0 11.21 6.19
5.0 8.80 6.22
10.0 3.08 9.83
20.0 1.70 6.22
50.0 6.06 4.86

C.V.=100 X SD./mean.
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Figure 3-Mean (£ S.E., n=18) serum concentration-time curves of
carvedilol following oral administration of Dilatrend™ (@) and
Carvelol™ (O) tablets at the carvedilol dose of 25 mg.
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Table II-Bjoavailability Parameters for Each Volunteer Obtained after Oral Administration of Dilatrend™ and Carvelo™ Tablet at
the Carvedilol Dose of 25 mg

Carvelol™ Tablet

Volunteer Age Weight Dilatrend™ Tablet ,
(year) kg) AUC,(ng * hr/ml) ~ Cpax(ng/ml) — Tpu(hr)  AUC (ng * hr/ml)  Com(ng/ml) T (hr)
A-1 21 64.0 125.72 37.73 1.00 99.99 28.16 1.50
A2 21 59.7 155.39 34.78 1.00 136.50 2785 2.00
A-3 24 67.5 180.92 32.18 1.50 148.54 35.74 1.50
A-4 25 65.5 108.50 48.47 1.00 102.59 3542 1.00
A-5 28 53.9 110.44 2991 2.00 134.48 30.35 1.50
A-6 26 68.0 182.03 4342 1.00 176.10 34.81 1.00
AT 26 60.0 135.90 29.92 1.50 161.96 39.67 1.50
A-8 24 - 62.8 102.44 32.93 1.50 104.16 33.89 1.00
A9 24 66.0 96.73 38.22 1.00 105.65 48.97 1.00
B-1 25 64.5 110.05 45.10 1.00 108.38 37.38 1.00
B-2 21 66.8 107.94 3432 1.50 161.27 30.72 1.00
B-3 23 69.4 98.27 39.82 1.00 140.86 35.46 1.00
B-4 24 69.2 126.50 43.24 1.50 100.78 31.23 1.00
B-5 26 65.3 124.01 34.79 1.00 133.96 32.84 1.00
B-6 25 61.0 147.07 25.79 1.50 127.99 30.49 1.00
B-7 25 633 107.90 38.30 1.00 94.34 38.95 1.50
B-8 24 ~T74.8 119.42 29.18 1.00 128.44 32.82 1.50
B-9 24 64.8 115.82 26.31 1.50 139.40 46.77 1.50
Mean 24.22 64.81 - 125.28 35.8 1.25 128.08 35.08 1.25
(8.D.) (1.86) (4.56) (25.83) (6.51) 0.31) (24.49) (5.74) 03D
Table II-Statistical Results of Bioequivalence Evaluation between Two Carvedilol Tablets
Parameters
AUC, Crnax Tnax
Difference 2.23% -2.00% 0.00%
F value? 0.873 0.056 1.085
F value® 0.652 0.060
Noncentrality (A)° 4.41 3.39 247
Detectable difference (A)* : 13.55% 17.61% 24.14%
Confidence interval (8, %)° -5.69 < 3 < 10.16 -12.30 < § < 8.30 -1412 <86 <1412
Confidence interval 095<8<1.11 0.89 <8 <1.09

30i=0.05, F(1,16)=4.494, ®0=0.05, The value was obtained from In-transformed data.
=0.05, V=16, &=Mean x 0.2, %¢=0.05, 1-p=0.8, “0=0.05.
'0=0.05, The value was obtained from In-transformed data.
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