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Bioequivalence of Samchundang Atenolol Tablet to Tenolmin Tablet

Hea-Young Cho, Hyun-Ah Kang, Suk Lee, Seung-Hee Baek and Yong-Bok Lee”

Lis itute of Bioequivalence and Bridging Study, College of Pharmacy, Chonnam National University, Kwangju 500-757, Korea

Abstract — Atenolol is a water soluble, B; selective adrenoceptor antagonist used in the treatment of angina and hyper-
tension. It is primarily eliminated renally with minimal hepatic metabolism. The purpose of the present study was to eval-

uate the bioequivalence of Samchundang Atenolol (Samchundang Pharmaceutical Co., Korea.) to Tenolmin(Hyundai

Pharmaceutical Ind. Co., Korea). The atenolol release from the two atenolol tablets 4x vitro was tested using KP VII Appa-
ratus II method with various different kinds of dissolution media (pH 1.2, 4.0, 6.8 buffer solution and water). Twenty four

normal male volunteers, 22.83+1.99 years in age and 65.82+7.15 kg in body weight, were divided into two groups and a

randomized 2X2 cross-over study was employed. After one tablet containing 50 mg of atenolol was orally administered,

b.ood was taken at predetermined time intervals and the concentrations of atenolol in serum were determined using HPLC

method with fluorescence detector. The dissolution profiles of two atenolo! tablets were very similar at all dissolution media.

Besides, the pharmacokinetic parameters such as AUC, C_,, and T, were calculated and ANOVA test was utilized for
the statistical analysis of the parameters using logarithmically transformed AUC | and C_ ., and untransformed T,,,. The
results showed that the differences in AUC,, C,,,, and T, between two tablets based on the Tenolmin were 3.74%, 4.38%
and 17.77%, respectively. There were no sequence effects between two tablets in these parameters. The 90% confidence

intervals using logarithmically transformed data were within the acceptance range of log(0.8) to log(1.25) (e.g.,

log(0.98)~log(1.11) and log(0.95)~log(1.15) for AUC, and C,,,,,, respectively), indicating that Samchundang Atenolol tablet
is bioequivalent to Tenolmin tablet.

Keywords (] atenolol, samchundang atenolol, tenolmin, dissolution, biocequivalence, HPLC
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Table I - Precision and accuracy of the HPLC analysis for atenolol
in human serum

Precision C.V. (%)

Concentration Accuracy

(ng/ml) Intra-day C.V. (%) Inter-day C.V. (%) (%, n=5)
(n=5) (5 days)

10 12.04 10.57 104.86
20 7.64 12.72 98.86
50 3.87 6.76 101.69
100 5.64 791 96.56
200 1.51 9.94 99.44
500 0.88 8,57 100.42
1000 9.31 7.25 104.78

C.V. (Coefficient of Variation)=100 X S.D./mean.
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Fig. 2 — Mean (#S.E., n=24) serum concentration-time curves of
atenolol following oral administration of Tenolmin tablet

(@) and Samchundang Atenolol tablet () at the atenolol
dose of 50 mg.
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Table 11 — Bioavailability parameters values in normal and logarithmic scales for each volunteer obtained after oral administration of tenolmin
tablet and samchundang atenolol tablet at the atenolol dose of 50 mg

V¢ lunteer

Tenolmin tablet

Samchundang atenolol tablet

AUC, Ln Crnax Ln Tinax AUC, Ln Crnax Ln T nax
(ng - hr/ml) AUC, {ng/m/) Croax (hr) (ng - ht/mi) AUC, (ng/ml) Crnax (hr)
Al 5308.72 8.58 697.27 6.55 2.00 4950.17 8.51 782.09 6.66 2.50
A2 3026.48 8.02 367.81 5.91 2.50 3014.39 8.01 333.88 5.81 1.50
A3 3692.28 8.21 475.66 6.16 2.50 5136.08 8.54 484.77 6.18 2.50
Ad 2588.59 7.86 224.95 5.42 3.00 3464.21 8.15 309.24 5.73 6.00
A5 3305.58 8.10 536.02 6.28 2.50 3694.80 8.21 669.59 6.51 2.50
A6 3918.24 8.27 416.20 6.03 4.00 3122.35 8.05 250.84 5,52 3.00
A7 2470.32 7.81 257.81 5.55 3.00 2671.23 7.89 275.49 5.62 2.50
A& 4444.97 8.40 504.24 6.22 3.00 3221.56 8.08 338.52 5.82 1.50
Ao 2231.15 7.71 226.56 5.42 2.50 2761.75 7.92 246.56 551 4.00
Al0 2832.40 7.95 380.31 5.94 3.00 2756.52 7.92 276.74 5.62 4.00
All 4132.33 8.33 366.56 5.90 1.50 5780.96 8.61 541.20 6.29 6.00
Al12 2171.40 7.68 169.06 5.13 4.00 2896.42 7.97 212.99 5.36 6.00
B1 2538.32 7.84 216.91 5.38 1.00 2624.82 7.87 331.56 5.80 2.00
B2 2725.50 7.91 297.09 5.69 3.00 3228.17 8.08 425.13 6.05 2.50
B3 1930.14 7.57 180.31 5.19 2.50 2158.38 7.68 215.84 5.37 2.00
B4 372341 8.22 421.02 6.04 1.50 4402.19 8.39 544.77 6.30 2.50
BA 3867.60 8.26 546.74 6.30 2.50 4500.00 8.41 515.84 6.25 2.50
Br 3590.40 8.19 433.16 6.07 2.50 3140.97 8.05 356.20 5.88 3.00
BT 3708.61 8.22 369.95 591 2.50 3708.45 8.22 424.41 6.05 1.50
B3 2500.98 7.82 404.59 6.00 1.00 2383.23 7.78 340.13 5.83 2.00
By 4413.68 8.39 487.81 6.19 4.00 3638.88 8.20 682.81 6.53 2.00
B10 3794.99 8.24 427.81 6.06 2.50 4336.53 8.37 506.02 6.23 4.00
B11 4710.89 8.46 512.27 6.24 1.50 3664.11 8.21 364.95 5.90 4.00
B12 3669.76 8.21 515.13 6.24 4.00 3382.90 8.13 418.88 6.04 3.00
Mean 3387.36 8.09 393.14 591 2.58 3514.13 8.14 410.35 5.95 3.04
(8.D) 886.77 0.27 133.54 0.38 0.88 884.07 0.24 153.73 0.36 1.37
Tabl: 1II - Statistical results of bioequivalence evaluation between two atenolol tablets®
Parameters
AUC, Cruax T e

Difference 3.74% 4.38% 17.77%

Fg? 0.9744 0.4948 0.0556

Test/Reference point estimate 1.0427 1.0432 0.4583

Confidence interval (8)” log0.98<8<logl.}1 log0.95<8<log1.15 -3.31<8<38.79

#Ty: AUC, and C,,,

dat

¥§-2).05, F(1, 22)=4.301, ¥§=0.05.
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