=l aetsta X Mudd M2s

Kor. J. Clin. Pharm., Vol. 14, No. 2. 2004
OleiZlE@Z AN CiEt

o

7

&

121X
A

N

)

shojuBclHMYEe YEEN S8d &7t

i

<

OF
=

4]

=

1ok

Bioequivalence of Hanmi Nifedipine SR Tablet to Adalat Oros Tablet

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

Nifedipine, one of calcium channel antagonists, has been used for the treatment of mild to moderate hyper-
tention, angina pectoris, Raynaud’s phenomenon and various other cardiovascular diseases. Because of
its short biological half-life, several sustained-release (SR) formulations of nifedipine have been developed
and used clinically. The bioequivalence of the two nifedipine SR preparations was evaluated accord-
ing to the guidelines of KFDA. The test product was Hanmi Nifedipine SR tablet® made by Hanmi
Pharm. Co. and the reference was Adalat Oros tablet® made by Bayer Korea. Thirty healthy male
subjects were divided into two groups and a randomized 2x2 cross-over study was employed. After
one SR tablet containing 33 mg of nifedipine was orally administered, blood sample was taken at
predetermined time intervals and the concentrations of nifedipine in plasma were determined using a
validated HPLC method with UV detector. Two pharmacokinetic parameters, AUCt and Cmax, were
calculated and analyzed statistically for the evaluation of bioequivalence of the two products. Analy-
sis of variance was carried out using logarithmically transformed parameter values. The 90% confi-
dence tervals of the AUC, and the C,,, were log 0.81~log 1.19 and log 0.84~log 1.13, respectively.
These values were within the acceptable bioequivalence intervals from log 0.8 to log 1.25 in KFDA
guidelines. Thus, the criteria of the KFDA guidelines for the bioequivalence was satisfied, indicating
that Hanmi Nifedipine SR tablet is bioequivalent to Adalat Oros tablet.

[J Keywords — Nifedipine, Bioequivalence, HPLC
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Fig. 1. Dissolution profiles of nifedipine from Adalat Oros

tablet (@) and Hanmi Nifedipine SR tablet (O). (meantS.D.,
n=12) Key: A; pH 1.2, B; pH 4.0, C; pH 6.8, D; water, E;
pH 6.8+Tween 80 1%, F; rotating basket method (pH 6.8).
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Fig. 2. Chromatograms of (A) blank human plasma (B) blank human plasma spiked with nifedipine (1 pig/ml) and the internal standard
and (C) plasma sample after oral administration of a nifedipine SR tablet.
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Table 1. Precision and accuracy for the HPLC analysis of
nifedipine in human plasma (n=3)

Standard %CV |%Deviationl
Conc. (ng/ml) nra-day Inter-day Intra-day Inter-day
3 0.94% 9.82% 7.82% 10.18%
10 1.74% 13.78% 8.23% 12.29%
30 0.72% 2.12% 0.59% 1.92%
100 0.12% 0.25% 0.54% 0.18%
Mean 0.88% 6.49% 4.30% 6.14%

3 ARSI UL % 5 Usieh
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Table 2. Bioequivalence parameters for each volunteer obtained after oral administration of Adalat Oros tablet and

Hanmi Nifedipine SR tablet

Adalat Oros tablet Hanmi Nifedipine SR tablet
Volunteer
AUC, (ng -hr/ml)  C_, (ng/ml) S (19) AUC, (ng -hr/ml)  C_, (ng/ml) T, (hr)
A-1 148.091 8.188 24 350.137 21.928 8
A-2 249.634 19.229 8 112.494 7.021 6
A-3 648.635 25.592 24 763.514 28.679 24
A4 359.135 18.958 8 236.858 14.414 4
A-5 355.891 16.254 4 372.535 27.194 4
A-6 136.802 13.549 6 218.340 24.871 4
A7 580.074 25.904 16 274.388 14.766 12
A-8 570.333 25.294 10 262.251 15.954 4
A9 166.618 11.602 10 105.190 9.597 6
A-10 382.807 20.774 4 122.187 15.296 4
A-11 307.717 11411 16 512.140 21.945 16
A-12 360.343 28.148 12 401.893 27927 6
A-13 794.396 34.133 16 585.866 28.197 24
A-14 827.585 34.009 16 485457 29.480 6
A-15 311.628 15.194 6 114.558 8.482 3
B-1 177.357 29.654 4 366.839 26.699 8
B-2 1036.557 31.746 24 701.499 25.020 24
B-3 286.788 12.222 2 237.528 12.883 6
B-4 319.329 27.166 10 398.894 23.351 6
B-5 60.287 9.027 8 136.224 18.906 6
B-6 441.321 29.938 16 314.464 25.099 6
B-7 42.010 11.013 4 29916 4.599 4
B-8 711.941 28.729 24 540.129 25.172 24
B-9 455.930 21.048 16 404.997 19.501 10
B-10 455225 20.987 12 438.721 20.388 24
B-11 420.183 17.025 6 344234 14.181 12
B-12 200.554 24.263 6 894.407 34.367 12
B-13 41.277 6.375 6 164.660 14.398 6
B-14 594.832 24.004 16 715.619 27.361 24
B-15 190.382 17.772 4 363.919 18.441 8
Mean 387.789 20.652 11.267 365.662 20.204 10.367
S.D. 246.521 8.025 6.777 214.500 7.509 7.522
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Table 3. Statistical results of bioequivalence evaluation between two nifedipine formulations at ¢=0.05*%

Parameters
AUC, Co T,
Difference 5.71% 2.17% 7.99%
F, 0.128 0.028 0.139
Test/Reference point estimate 0.985 0.976 -
Confidence interval($) log 0.81<dslog 1.19 log 0.84<8<log 1.13 -23.16<6<7.19
"AUC, and C,,, values were calculated on the basis of In-transformed data, and T, values on the base of untransformed data.

°F,0s(1,28)=4.196

20

Plasma concentration, ngimi

0 ) 12 24 36 48
Time, hrs

Fig. 3. Plasma concentration - time profiles of nifedipine following
oral administration of Adalat Oros tablet (@) and Hanmi
Nifedipine SR tablet (O) at the dose of 33 mg (MeantS.E.,
n=30).
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