ZstA & 49 Saskin. AdmEs: S

Sg2¢gEsE|x|, The Journal of Applied Pharmacology 7, 59-65(1999)

SEAE AAIZ2=RIAL MESE SSM HIL
2us - wHY - WMF . z25' KA AHA
BMTY - Olglst - AET

A Fe s, SHFETAFAIA FPATA
T

Bioequivalence Evaluation of the Cisapride Formulation Produced
by Dong Wha Pharmaceutical Co.

Kwang-Hee YUN, Jin-Young PARK, Sun-Joo PARK', Eun-Hee CHO', Jei-Man RyU’,
Kyung-Sik Kv’, Suk-Jae CHUNG, Min-Hwa LEE and Chang-Koo SHIM*
College of Pharmacy, Seoul National University, Seoul 151-742, Korea,
'Research Laboratory, Dong Wha Pharmaceutical company, Anyang,
Kyunggi-do 430-017, Korea
*Soon Hwa Hospital, Seoul 135-280, Korea

(Received December 4, 1998; accepted March 16, 1999)

Abstract — A bioequivalence study of the Dong Wha Cisapril tablets(Dong Wha Pharm. Ind. Co., Ltd.) to the
Prepulsid tablets(Janssen Korea Ltd.), formulations of cisapride, was conducted. Twenty four healthy Korean
male subjects received each formulation at the dose of 5 mg as cisapride in a 2x2 crossover study. There
was a 1-week washout period between the doses. Plasma concentrations of cisapride were monitored by an
LC/MS method for over a period of 36 h after each administration. AUC(area under the plasma concentration-
time curve from time zero to infinity) was calculated by the linear trapezoidal and extrapolation method. Cuuy
(maximum plasma drug concentration) and T., (time to reach C,.) were compiled from the plasma drug
concentration-time data. Analysis of variance (ANOVA) revealed that there are no differences in AUC, Cypy
and T, between the formulations. The apparent differences between the formulations in these parameters
were all far less than 20% (i.e., 6.8, -6.6 and 1.8% for AUC, C,,, and Ty, respectively). Minimum detectable
differences(%) at 0=0.05 and 1-B=0.8 were all less than 20% in these parameters between the formulations (i.e.,
16.5, 11.4 and 16.4% for AUC, C,,., and Ty, respectively). The 90% confidence intervals for these parameters
were also within 20% (i.e., -2.9~164, -13.2~0.1 and -7.8~11.4% for AUC, G, and T, respectively).
These results satisfy the bioequivalence criteria of the Korea Food and Drug Administration (KFDA) guidelines
(No. 98-51). Therefore, these results indicate that the two formulations of cisapride are bioequivalent and, thus,
may be prescribed interchangeably.
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Fig. 1. Structure of cisapride.
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Table I. Informationsg and the results of blood chemistry examinations of sixieen volunteers

Age Ht* wt* Het*, H.G* S8GOT* SGPT* GF.* Chol.* T.p.* Alb.* B.P.*

(yr) (cm) (k) (%) (g/d) (muw/dl) (muo/dl) (mgdl) (me/d) (wgdl) (g/dl) (mmHg)
N.R.* - - - 42-52 14-18 5-40 5-35 70-110 120-240 6.8-8.0 3.5-55 >=140/90
Al 29 177 69 47 16.0 24 39 114 234 8.0 4.7 130/90
A2 21 175 61 47 15.4 22 17 119 160 7.3 47 130/80
A3 28 173 61 4] 14.4 21 18 85 158 7.2 4.6 110/70
A4 26 169 59 46 15.8 16 17 99 187 7.6 4.8 130/80
A5 24 189 78 47 15.4 23 19 100 134 7.8 4.9 140/80
A6 24 181 68 43 14.7 27 21 101 127 6.7 4.4 130/80
AT 20 166 62 47 16.3 23 18 144 144 78 51 120/80
A8 24 174 60 49 16.0 27 22 95 153 7.1 4.7 120/80
A9 20 169 57 42 14.0 26 23 131 169 6.9 4.5 130/80
Al0 22 171 57 45 14.6 26 18 99 160 8.3 5.1 130/80
All 23 172 56 45 155 22 13 101 175 7.5 4.9 120/80
Al12 23 173 54 45 15.0 23 17 86 136 8.0 4.8 130/80
B1 26 179 60 47 16.2 19 10 97 167 7.5 47 120/70
B2 26 167 57 45 14.5 19 19 87 132 7.0 4.4 100/60
B3 22 180 70 47 15.4 18 14 101 168 7.5 4.6 110/80
B 4 23 173 61 47 15.6 35 24 101 176 7.7 5.0 110/70
B S5 24 178 64 48 15.9 23 19 107 148 8.0 4.9 130/90
B6 25 169 62 46 15.2 26 21 98 175 7.3 4.5 120/70
B 7 22 169 62 41 13.8 17 17 102 118 7.1 4.6 120/80
B 8 21 177 63 50 16.3 18 13 110 155 8.0 49 130/90
B9 23 164 57 48 15.6 24 21 85 148 7.2 4.5 130/90
B10 26 171 55 46 16.1 32 17 102 148 7.2 4.7 130/90
Bi1 20 17 61 47 15.8 31 17 93 109 1.0 4.8 120/80
B12 23 174 61 46 15.3 20 14 122 189 75 4.5 130/70

*Abbreviation: Hi(height), Wt(weight), Het.(hematocrit), H.G.(hcmoglobin), GOT(glutamic oxalacetic transaminase), GPT(glutamic py-
ruvic transaminase), Chol.(cholesterol), T.P.(total protein). Alb.(albumin), B.P.(blood pressure), N.R.(normal range)
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Fig. 3. LC/MS chromatograms of cisapride (3.5 min) and
internal standard (metoclopramide, 1.9 min). (a) blank plasma,
(b) blank plasma spiked with intemnal standard, (c) blank plas-
ma spiked with cisapride, (d) plasma obtained from volunteer.
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Table IL Precision and Accuracy of LC/MS Method for
Cisapride Assay

Precision: Coefficient of
Accuracy : % dev.

Conccntrimon Variation (%) from theoretical
(ng/ml) Intra-day Inter-day value (n=6)
(n=53) (3days)
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Fig. 5. Mean plasma cisapride profiles from Prepulsid (refer-
ence drug, @) and Dong Wha Cisapril (test drug, @) tablets
(Mean=+S.D., n=24).
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Table III. Bioavailability Parameters of cisapride in each Subject and Period

Sub- AUC (ng*hr/ml) Cux (ng/ml) Trex (hr)

jects  period 1 (Reference) Period II (Test) Period I (Reference) Period I (Test) Period I (Reference) Period IT (Test)
Al 219.1 215.0 37.9 26.6 1.0 1.0
A2 302.7 236.7 494 43.3 1.0 1.0
A3 160.7 125.3 30.6 21.7 1.5 1.5
A4 232.3 319.0 404 44.4 1.0 1.0
A5 146.8 144.9 23.8 22.9 1.0 1.5
A6 188.5 1554 28.3 257 1.5 1.5
A7 133.1 107.1 18.4 16.0 1.5 1.5

A 8§ 211.5 184.3 32.6 29.2 1.5 1.0
A9 210.2 166.8 33.6 29.5 1.5 1.5
Al10 230.5 181.4 353 32.0 1.0 1.5
All 143.2 112.8 30.5 212 1.0 1.0
Al2 192.4 207.7 36.3 33.5 1.5 1.5
Sub- Period 1 Period II Period I Period 1I Period I Period I
jects (Test) (Reference) (Test) (Reference) (Test) (Reference)
B1 162.0 106.1 269 255 1.0 1.0
B2 172.1 178.6 251 34.2 1.0 1.0
B3 294.1 197.0 334 325 1.0 1.5

B 4 281.5 223.3 329 40.9 1.0 1.0
B5 162.4 133.7 24.5 26.4 1.5 1.5

B 6 243.5 167.3 45.0 304 0.5 1.0

B 7 198.3 2233 34.6 430 1.0 1.0

B § 176.3 120.5 28.0 18.8 1.0 1.5
B9 172.0 202.4 219 26.7 1.0 1.0
B10 260.1 259.6 473 42.0 1.0 0.5
Bl1l 220.8 203.4 40.5 344 1.5 1.0
B12 326.4 134.2 18.3 234 1.5 1.0

Table IV. Summary of Bioequivalence Test according to K¥FDA Criteria

Item Difference Power (1-B)° Minimum Detectable Confidence
AUC 6.8 % 0.92 16.5 % -2.9<86<16.4
Crax -6.6 % >0.99 11.4 % -13.2<8<0.1
Troax 1.8 % 0.92 16.4 % -7.8<6<114

“0=0.05, 8=0.2, "0=0.05, 1-p=0.8, ‘c=0.05.
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