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Bioequivalence of Alpit Tablet to Algiron Tablet (Cimetropium Bromide 50 mg)
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College of Pharmacy and Research Institute of Drug Development,
Chonnam National University, Kwangju 500-757, Korea
'Medical School, Chonnam National University, Kwangju 501-757, Korea
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ABSTRACT-Cimetropium bromide, a quaternary ammonium compound which is chemically related to scopolamine,
exhibits its antispasmodic activity by competing with acetylcholine for the muscarinic receptors of the smooth muscle of
gastrointestinal tract. The drug has been used for the treatment of various disorders involving spasms of the musculature of
the gastrointestinal, biliary and genitourinary tracts. The purpose of the present study was to evaluate the bioequivalence of
two cimetropium bromide tablets, Algiron™ (Boehringer Ingelheim Korea Ltd.) and Alpit™ (Hana Pharmaceutical Co.,
Ltd.), according to the prior and revised guidelines of Korea Food and Drug Administration (KFDA). The cimetropium bro-
mide release from the two cimetropium bromide tablets in vitro was tested using KP VII Apparatus II method with various
different kinds of dissolution media (pH 1.2, 4.0, 6.8 buffer solution and water). Twenty normal male volunteers, 25.25
* 2.10 years in age and 65.76 + 6.39 kg in body weight, were divided into two groups and a randomized 2 X 2 cross-over
study was employed. After three tablets containing 50 mg of cimetropium bromide per tablet were orally administered,
blood was taken at predetermined time intervals and the concentrations of cimetropium bromide in serum were determined
using HPLC method with UV detector. The dissolution profiles of two cimetropium bromide tablets were very similar at
all dissolution media. Besides, the pharmacokinetic parameters such as AUC;, Cpax and Tmax Were calculated and ANOVA
test was utilized for the statistical analysis of the parameters using non-transformed and logarithmically transformed AUC;
and Cpax. The results showed that the differences in AUC;, Cppax and Ty, between two tablets based on the AlgironTM were
2.19%, -5.97% and 3.49%, respectively. Minimum detectable differences (A) at ¢=0.05 and 1-B=0.8 were less than 20%
(e-g., 13.71 %, 19.05% and 15.11% for AUC,, Cp5 and Ty, respectively). The powers (1-B) at 0=0.05, A=0.2 for AUC,
Crnax and Tryg, were 97.79%, 83.22% and 95.60%, respectively. The 90% confidence intervals were within * 20% (e.g., -
5.84~10.21, -17.11~5.18 and -5.35~12.33 for AUC,, Cyx and Tiax, tespectively). There were no sequence effect between
two tablets in logarithmically transformed AUC, and Cy,. The 90% confidence intervals using logarithmically transformed
data were within the acceptance range of 1og(0.8) to log(1.25) (e.g., 0.94~1.10 and 0.85~1.05 for AUC, and C,,, respec-
tively). Two parameters met the criteria of prior and revised KFDA guideline for bioequivalence, indicating that AlpitTM tab-
let is bioequivalent to Algiron™ tablet.

Keywords—Cimetropium Bromide, AlgironTM, Alpitm, Logarithmic transformation, Bioequivalence, HPLC
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Figure 1-Dissolution profiles of cimetropium bromide from AlgironTM
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Figure 2—Chromatograms of (A) blank human serum, (B) human serum spiked with cimetropium bromide (10 ng/ml) and internal standard
(IS, scopolamine N-butyl bromide 50 ng/ml) and (C) serum sample at 120 min after oral administration of 150 mg cimetropium bromide

tablets. « cimetropium bromide peak.

Table 1-Reproducibility Data for the HPLC Analysis of
Cimetropium Bromide in Human serum

Concentration Intra-day C.V. (%) Inter-day C.V. (%)

(ng/ml) (n=4) (n=5)

1 13.33 7.50

2 10.00 5.56

5 11.20 9.26

10 4.95 9.22

20 6.49 4.87

50 9.73 8.05

C.V.=100 x S.D./mean.
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Figure 3—Mean (& S.E., n=20) serum concentration-time curves of
cimetropium bromide following oral administration of AlgironTM
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Table I-Bioavailability Parameters for Each Volunteer Obtained after Oral Administration of Algiron™ and Alpit™ Tablets at the

Cimetropium Bromide Dose of 150 mg

Algiron™ Tablets Alpit™ Tablets
Age Weight
Volunteer (year) ke) AUC, Coax Tonax AUC, Crax T
(ng - min/ml) (ng/ml) (min) (ng - min/ml) (ng/ml) (min)
A-1 25 63.5 1321.60 11.20 150.00 1014.30 6.94 120.00
A2 27 59.4 1404.75 8.98 120.00 1353.05 7.28 120.00
A-3 27 58.9 1576.70 9.79 120.00 1031.15 7.14 90.00
A4 21 62.3 1642.95 10.40 120.00 1689.35 10.54 120.00
A-5 29 654 1348.00 6.27 120.00 1495.95 7.61 120.00
A-6 27 60.1 1163.70 8.58 150.00 1098.80 12.76 150.00
A7 24 62.1 1192.50 15.83 150.00 1337.95 10.90 150.00
A-8 27 66.9 1135.40 7.11 120.00 1295.30 9.03 150.00
A9 26 67.6 1088.70 11.70 150.00 1343.00 12.64 120.00
A-10 25 71.3 1276.70 10.77 150.00 1216.75 8.04 180.00
B-1 26 69.4 1222.35 6.08 90.00 1728.20 8.40 150.00
B-2 25 62.1 1014.70 7.50 120.00 1372.55 8.95 150.00
B-3 25 65.1 1525.00 14.93 150.00 1185.05 10.38 150.00
B-4 25 86.0 1217.50 8.63 150.00 1452.85 6.36 120.00
B-5 26 66.4 1088.05 8.18 120.00 1337.15 6.91 120.00
B-6 25 63.0 1281.70 10.15 90.00 1511.80 13.09 150.00
B-7 23 64.5 1702.40 10.02 120.00 1706.65 6.84 150.00
B-8 27 60.0 1346.50 7.89 150.00 962.80 8.29 120.00
B-9 25 66.5 1152.10 6.39 120.00 1002.25 573 90.00
B-10 20 68.6 1438.65 8.31 120.00 1576.70 9.62 150.00
Mean 25.25 65.76 1307.00 9.44 129.00 1335.58 8.87 133.50
(S.D) (2.10) (6.39) (192.58) 2.61) (19.71) (239.28) (2.21) 2.77)
Table INI-Statistical Results of Bioequivalence Evaluation between Two Cimetropium Bromide Tablets
Parameters
AUG, Conax Tinax
Difference 2.19% -5.97% 3.45%
F value? 0.264 1.349 0.420
F value® 0.192 1.525 ND.z?
Noncentrality (A)° 432 311 3.92
Detectable difference (A)? 13.71% 19.05% 15.11%
Confidence interval (8, %)° -5.84 < § <1021 -17.11 < § £ 15.18 535 <6<1233
Confidence interval’ 094 <35<110 085<86<105 ND:#

20:=0.03, F(1,18)=4.414, °0=0.05, The value was obtained from In-transformed data.

“0=0.03, v=18, 8=Mean x 0.2, %0:=0.05, 1-$=0.8, ®0:=0.05.

f01=0.05, The value was obtained from In-transformed data, #Not determined.
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