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Bioequivalence of A-PINE Tablet to SKAD Tablet (Amlodipine Maleate 6.42 mg)

&=t A(Amlodipine, 3-FEthyl S-methyl 2-(2-aminoeno-

Sung-Su Kim, Wan-Su Park, Heon-Woo Lee, Ji-Hyung Seo, Yong-Won Kim,
Sung-Hee Cho, Jae-Hwan Rew* and Kyung-Tae Lee'

College of Pharmacy and *Medical Center, Kyung Hee University, Seoul 130-701, Korea
(Received December 31, 2005 + Accepted February 9, 2006)

ABSTRACT - The purpose of this study was to evaluate the bioequivalence of two amlodipine maleate tablets, SKAD tab-
let (SK Pharma. Co., Ltd., Seoul, Korea, reference drug) and A-PINE tablet (Daecwon Pharm. Co., Ltd., Seoul, Korea, test
drug), according to the guidelines of Korea Food and Drug Administration (KFDA). Twenty-four healthy male volunteers,
22.79+1.86 years in age and 70.08 £ 8.68 kg in body weight, were divided into two groups and a randomized 2 x 2 cross-
over study was employed. After a tablet containing 6.42 mg of amlodipine maleate was orally administrated, blood was
taken at predetermined time intervals over a period of 144 hr and concentrations of amlodipine in plasma were monitored
using LC-MS/MS. Pharmacokinetic parameters such as AUC, (the area under the plasma concentration-time curve from time
zero to 144 hr), Cpax (maximum plasma drug concentration) and Ty, (time to reach C,,) were calculated and analysis of
variance (ANOVA) test was utilized for the statistical analysis of the parameters using logarithmically transformed AUC,
and Cy,y, and untransformed T,,.. No significant sequence effect was found for all of the bioavailability parameters indi-
cating that the crossover design was properly performed. The 90% confidence intervals of the AUC, ratio and the Cy, ratio
for A-PINE/SKAD were log 0.9429~log 1.1476 and log 0.9146~log 1.1488, respectively. Since these values were within the
acceptable bioequivalence intervals of log 0.80~log 1.25, recommended by KFDA, it was concluded that A-PINE tablet was
bioequivalent to SKAD tablet, in terms of both rate and extent of absorption.

Key words — Amlodipine maleate, LC-MS/MS, Bioequivalence
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Figure 1-Product ion mass spectra of (A) amlodipine, and (B) bus-
pirone (IS) with each protonated molecular [M+H]" as precursor ion.
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Figure 2-Multiple reaction monitoring chromatogram of (A) blank human plasma, (B) Plasma spiked with amlodipine (1 ng/mL) and internal
standard (50 ng/mL, 20 pl) and (C) plasma from a volunteer 6 hr after an oral administration of 6.42 mg amlodipine maleate (The plasma

concenration of amlodipine corresponds to 2.65 ng/mL).
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Table I-Precision and Accuracy for the Determination of
Amlodipine in Human Plasma

Theoretical Precision (%) Accuracy (%)
concentration
(ng/mL) Intra-day  Inter-day Intra-day  Inter-day
0.05 9.08 15.21 84.08 99.58
0.1 8.13 10.63 95.42 91.84
1 3.61 9.34 95.04 93.53
10 3.09 6.24 95.54 95.73
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Figure 3-Mean (£S.D., n=24) plasma concentration-time curves of
amlodipine following oral administration of SKAD (@) and A-PINE
(O) tablets at the dose of 6.42 mg of amlodipine maleate
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Table II-Bjoavailability Parameters for Each Volunteer Obtained after Oral Administration of SKAD and A-PINE Tablets at the

Amiodipine maleate dose of 6.42 mg

v Age  Weight SKAD tablet A-PINE tablet
olunteer
O (ke) AUC(ng * hymL) Cra(ng/mL)  Tpu(hr)  AUC(ng - h/mL) Cumax(n@/mL)  Tpy (hr)

Al 23 65 157.01 3.50 8 79.14 1.74 6
A2 24 75 64.05 1.52 8 57.51 2.65 8
A3 24 77 38.64 1.27 10 54.11 1.87 10
A4 21 65 84.48 2.44 6 96.20 2.44 8
A5 21 70 106.88 2.92 6 138.94 337 6
A6 23 80 119.12 3.08 6 117.63 352 6
A7 26 62 130.56 2.68 6 113.56 2.52 6
A8 25 78 76.77 2.44 6 79.82 2.00 6
A9 19 77 114.76 2.69 6 101.18 275 10
A0 23 95 137.59 2.83 6 121.10 2.77 8
All 23 67 111.76 2.55 6 126.99 3.09 6
Al2 20 68 39.77 1.20 6 48.86 1.10 6
Bl 23 68 103.66 2.65 6 111.52 2.51 6
B2 23 62 3533 117 6 84.93 2.83 8
B3 24 65 84.42 237 8 81.53 1.97 6
B4 23 72 94.286 2.94 6 109.53 1.90 6
BS 20 85 104.17 2.04 6 98.79 2.61 6
B6 22 60 109.52 2.40 10 114.03 2.16 10
B7 21 58 166.71 422 6 140.16 3.48 10
B8 24 62 113.88 3.02 6 143.89 3.92 8
B9 23 73 130.71 2.52 6 144.99 2.88 6
B10 27 65 90.23 239 8 83.89 247 6
Bl 23 68 132.55 3.09 6 98.87 2.56 6
B12 22 65 87.86 3.12 6 106.87 2.64 6

Mean 2279  70.08 101.45 254 6.67 102.25 2.57 7.00

(SD)  (1.86) (8.68) (34.42) (0.72) (1.27) (27.43) (0.64) (1.56)

J. Kor. Pharm. Sci., Vol. 36, No. 1(2006)
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Table III-Statistical Results of Bioequivalence Evaluation between Two Amlodipine Maleate Tablets

Parameters
Volunteer
AUC, Chnax Tonax
Difference 0.79% 1.18% 4.95%
F value® 0.836 0.746 0
F value® 1.012 0.861 0
Detectable difference (A)* 14.99 17.39 14.99

Confidence interval (3, %)*
Confidence interval®

-7.9944 < § < 9.5592
0.9429 < 6 < 1.1476

-3.7787 < 8 < 13.7787
0.9634 < 6 < 1.1302

-9.0394 < § < 11.3326
0.9146 < & < 1.1488

= 0.05, *a = 0.05, The value was obtained form log transformed data.
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