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Bioequivalence of Bisoprolol Tablet (Bisoprolol hemifumarate 5 mg)

In-Ja Ko and Sang-Cheol Chi
College of Pharmacy, Sungkyunkwan University, Suwon 440-746 Korea

Bisoprolol, one of the B -adrenoiecepter antagonist, has been used for the treatment of mild to moderate
essential hypertension and stable angina pectoris. The oral bioavailability of bisoprolol is high (90%)
and the drug has a long elimination half-life, 9~12 hr, which allows once-daily administration. The
bioequivalence of two bisoprolol preparations was evaluated according to the guidelines of Korea
Food & Drug Administration (KFDA). The test product was Concor tablet® made by Newgenpharm
and the reference product was Monocor tablet® made by Wyeth Korea. Twenty healthy male sub-
jects, 23.8 (21-30) years old and 63.8(52-92) kg, were randomly divided into two groups and a ran-
domized 2x2 cross-over study was employed. After two tablets containing 10 mg bisoprolol
hemifumarate were orally administered, blood was taken at predetermined time intervals and the con-
centration of bisoprolol in plasma was determined using an HPLC method with fluorescence detec-
tor. Two pharmacokinetic parameters, AUCt and C,,, were calculated and analyzed statistically for
the evaluation of bioequivalence of the two products. Analysis of variance was carried out using loga-
rithmically transformed parameter values. The 90% confidence intervals of AUCt and Cmax were log
0.95~log 1.04 and log 0.96~log 1.07, respectively. These vatues were within the acceptable bioequiva-
lence intervals of log 0.8~log 1.25. Thus, the criteria of the KFDA guidelines for the bioequivalence
was satisfied, indicating that Concor tablet is bioequivalent to Monocor tablet.
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Fig. 1. Dissolution profiles of bisoprolol hemifumarate from Monocor tablet (@) and Concor tablet (O) in various dissolution media

(mean£S.D., n=20).
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Fig. 2. Chromatograms of (A) blank human plasma, (B) blank
human plasma spiked with bisoprolol (30 ng/ml) and the internal
standard, and (C) plasma sample after oral administration of

two bisoprolol hemifumarate tablets to a subject. Key; BSP:
bisoprolol, IS: internal standard.
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Table 1. Precision and accuracy for the HPLC analysis of
bisoprolol in human plasma (n=3)

Standard Conc. %CV |%Deviationl
(ng/ml) Intra-day Inter-day Intra-day Inter-day
1 2.53% 6.24% 5.49% 5.61%
3 208%  045% 6.06%  5.39%
10 0.68%  2.61% 1.04% 1.78%
30 239%  6.04% 0.56%  0.79%
100 0.68% 2.44% 0.47% 1.71%
Mean 1.67%  3.55% 471%  4.88%




ezl djgt FAA ) AE3H T4

60[’

40t

20

Plasma concentration, ng/ml

00 . L L L L s
18 24 30

Time, hrs

Fig. 3. Plasma concentration - time profiles of bisoprolol
following oral administration of Monocor tablet (@) and
Concor tablet (O) at the bisoprolol hemifumarate dose of
10 mg (meanzS.E., n=20).
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Table 2. Bioavailability parameters for each volunteer obtained after the oral administration of Monocor tablet and
Concor tablet at the bisoprolol hemifumarate dose of 10 mg

Monocor tablet Concor tablet
Volunteer AUC, (ng - hr/fml) ~ C... (ng/ml) T (hr) AUC, (ng-hi/ml)  C,.. (ng/ml) T (hr)
Al 596.68 50.28 2.00 543.46 4228 400
A2 599,47 44.05 2.00 604.78 43.17 5.00
A-3 818.84 58.39 200 946.02 62.58 3.00
A4 769.36 51.88 3.00 796.53 5022 2.00
A5 558.92 4120 2.00 593.44 4774 2.00
A6 62074 4073 3.00 67836 4327 2.00
A7 531.95 3542 400 607.86 02n 2.00
A8 888.28 64.69 2.00 685.86 60.42 1.00
A9 614.43 5220 2.00 574.76 5934 2.00
A-10 824.66 45.16 400 745.46 41.55 3.00
B 642.13 5878 2.00 800.05 5712 400
B2 872.88 61.85 3.00 750.99 5821 2.00
B-3 795.15 6339 2.00 750.03 64.46 3.00
B4 698.76 69.60 1.00 711.69 63.92 1.00
B-5 956.94 60.93 3.00 94125 72,69 1.00
B-6 49739 30.96 3.00 502.29 33.44 2.00
B-7 710.02 4361 5.00 740.08 4526 2.00
B-8 857.06 54.13 1.00 914.94 68.52 1.00
B-9 66521 53.83 1.00 676.57 48.89 400
B-10 801.58 56.48 1.00 69436 4479 2.00
Mean 716.02 51.88 240 713.19 52.68 2.40
SD. 132.38 10.35 1.10 125.15 10.84 1.14
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Table 3. Statistical results of bioequivalence evaluation between two bisoprolol formulations at a=0.05*

Parameters
AUC, Cou T,
Difference 0.40% 1.54% 0.00%
F; 1.614 1.391 1.440
Test/Reference point estimate 0.998 1.015 -

Confidence interval(8) log 0.9558<log 1.04

log 0.96<8<log 1.07 27.46<8<27.46

"AUC, and C,,, values were calculated on the basis of In-transformed data, and T, values on the base of untransformed data.

"Foos( L18)=4.414
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