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Bioequivalence and Pharmacokinetics of Carvedilol (25 mg)
Tablets in Volunteers

Su-Kyung Woo, Ho-Soon Kim, Jong-Seong Kang and Kwang-il Kwon®
College of Pharmacy, Chungnam National University, Taejeon, 305-764, Korea

Abstract — Carvedilol is a nonselective B-blocking agent with vasodilating properties that are attributed
mainly to its blocking activity at o,-receptors. Carvedilol is used in the treatment of mild to moderate
hypertention and angina pectoris and is often used in combination with other drugs. This study was carried
out to evaluate the bioequivalence and pharmacokinetics of two carvedilol 25 mg tablet formulations
according to the guidelines of Korea Food and Drug Administration (KFDA). Twenty healthy volunteers are
enrolled and received a single dose (25 mg as carvedilol) of each drug in the fasting state, in a randomized
2-way crossover design. After oral administration, blood samples were collected for a period of 30 hours.
Plasma concentrations of carvedilol were determined by a rapid and sensitive HPLC method with spec-
trofluorometric detection. The major pharmacokinetic parameters such as AUGCy 340 AUC, 5, C o T try CV
F and Vi/F were calculated. ANOVA test and t-test were utilized for the statistical analysis of each param-
eter. The results showed that the differences in AUC, 341, Cppay and T, between two tablets were ~5.66,
1.74 and 0.00%, respectively. Minimum detectable differences (A) at a.=0.05 were less than =+ 20% except
T 8.44, 18.36, and 33.86%, respectively). The 90% confidence intervals of all parameters were within
+ 20% (-10.60~-0.72, -9.00~12.49 and -19.81~19.81%, respectively). Therefore, it is concluded that the
two formulations are bioequivalent for both the extent and the rate of absorption after single dose admin-
istration.
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Fig. 1 - Chromatograms of carvedilol in human plasma.

Left: Blank plasma, the arrow and the dotted one indicate doxazosin and carvedilol elution point, respectively.
Middle: Spiked plasma with 25 ng/ml of carvedilol. Right: Plasma sample of volunteer No. 13 at 2.0 hr after oral
administration of 25 mg carvedilol. The peak was calculated to be 41.98 ng/ml of carvedilol. Peaks: DZ=doxazosin;

CV=carvedilol.
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Fig. 2 — Time courses of carvedilol plasma concentrations
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Table I - Pharmacokinetic parameters of carvedilol in human volunteers after oral administration of one tablet (25 mg as
carvedilol) each of test drug (Carvedilol Tab.) or reference drug (Dilatrend® Tab.)

Reference drug

Test drug

Parameters Dilatrend® Tab. Carvedilol Tab. fest™
AUC, 30, (ng - hr/mi) 224.38 * 20.64* 211.68 + 18.43 NS
C, (ng/mi) 49.99 *+ 3.85 50.87 * 3.14 NS
AU, (ng - hr/mi) 237.21 = 22.75 232.89 + 23.42 NS
Ty () 120 £ 0.14 1.20 = 0.18 NS
CVF (L/hr) 131.00 * 12.44 134.58 * 10.68 NS
ty o (hr) 0.43 £ 0.07 0.56 * 0.22 NS
tiyg (hr) 1355 * 653 1341 + 152 NS
K, (r'h 0.40 % 0.06 0.52 * 0.11 NS
Ky, (hr') 0.48 £ 0.08 0.45 £ 0.18 NS
K, (rd) 0.074 * 0.04 0.086 + 0.01 NS
VBF (L) 2184.67 * 240.38 2271.21 * 198.32 NS

*Mean * S.E.M.(n=20).

**Significance by paired t-test, NS ; Not Significantly different (p>0.05).
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Table II - Statistical summary of carvedilol bioequivalence study between test drug (Carvedilo! Tab.) and reference drug
(Dilatrend® Tab.) drug on major pharmacokinetic parameters

P eter Criteria % Difference F-test Detection limit Confidence interval
AUC, 301, -5.66% 3.95% 8.44% -10.60~-0.72%**

Croax 1.74% 0.08 18.36% -9.00~12.49%

Tinax 0.00% 0.00 33.86% -19.81~19.81%

*Fvalue between test and reference formulations by ANOVA.

**Confidence interval of % difference (delta %).
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