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ABSTRACT —The purpose of the present study was to evaluate the bioequivalence of two propiverine hydrochloride tablets,
BUP-4 (Jeil Pharm. Co., Ltd.) and Kuhnil Propiverine Hydrochloride (Kuhnil Pharm. Co., Ltd.), according to the guidelines
of the Korea Food and Drug Administration (KFDA). The propiverine release from the two propiverine hydrochloride for-
mulations in vitro was tested using KP VIII Apparatus IT method with a variety of dissolution media (pH 1.2, 4.0, 6.8 buffer
solutions, water and blend of polysorbate 80 into pH 6.8). Twenty six healthy male subjects, 23.73 £2.79 years in age and
67.04 £7.93 kg in body weight, were divided into two groups and a randomized 2 X 2 cross-over study was employed. After
one tablet containing 20 mg as propiverine hydrochloride was orally administered, blood was taken at predetermined time
intervals and the concentrations of propiverine in serum were determined using HPLC method with UV detector. The dis-
solution profiles of two formulations were similar at all dissolution media. Besides, the pharmacokinetic parameters such
as AUC,, Cyp and Ty, were calculated and ANOVA test was utilized for the statistical analysis of the parameters using
logarithmically transformed AUC,, C,., and untransformed T,,.,. The results showed that the differences between two for-
mulations based on the BUP-4 were 0.17%, 7.98% and 4.55% for AUC,, C. and Ty, respectively. There were no
sequence effects between two formulations in these parameters. The 90% confidence intervals using logarithmically trans-
formed data were within the acceptance range of log(0.8) to log(1.25) (e.g., log(0.88)~log(1.12) and log(0.90)~log(1.15) for
AUC, and C,,, respectively). Thus, the criteria of the KFDA bioequivalence guideline were satisfied, indjcating Kuhnil
Propiverine Hydrochloride tablet was bioequivalent to BUP-4 tablet.
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Figure 1-Dissolution profiles of propiverine from BUP-4 (@) and 20kzl AlBloke EE & o)A Aj7ho 28 3]
Kuhnil Propiverine Hydrochloride tablets (O) in water (n=12, el AR T & A8 ARl A
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Figure 2—-Chromatograms of (A) blank human serum, (B) blank human serum spiked with propiverine (20 ng/m/) and internal standard (IS,
oxybutynin 800 ng/m/) and (C) serum sample at 2 hr after oral administration of 20 mg propiverine HCI tablet. « =propiverine peak.
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Table I-Reproducibility for the HPLC Analysis of Propiverine in 70
Human Serum 2
, Precision C.V.(%) 2 2
Concentration Accuracy o
(ng/ml) Intra-day C.V.(%) Inter-day C.V.(%) (%, n=5) E 54
(n=5) (n=5) 2
10 8.74 1348 116.20 & 40
25 3.86 13.35 85.54 E
100 278 1421 97.86 g
200 352 7.46 94.94 2 )
C.V.(Coefficient of Variation)=100 X S.D/mean. g
% 10 4
FTEE Fgure 30 Yehigich dixekl a4 A3t 00— ' - ' o
AlFeR) AT HHY A BE AR 3 ¢k 25 0 12 2 . 3e(hr) 48 60 72
me
~2A7HA T2t STISIGNL B e A @A oM E B Figure 3—Mean (= S.E., n=26) serum concentration-time curves of
E Ad3xjelr 84 = zeawdl 2ot ASER] g9t following oral administration of BUP-4 (@) and Kuhnil Propiverine
‘ N . - Hydrochloride tablets (O) at the propiverine HC] dose of 20 mg.
W 4 ANE 399 RS Adshe veama Y (0 at the prop ’
ST AEEA WSit) o|2HE o|fe] iz ulu|Ae]
A BSANRINE 1 ABANES 2SN BN GRAEEY mRl0jEe KD 4E
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Table II-Bioavailability Parameters(mean+S.D., n=26) in Normal and Logarithmic Scales for Each Volunteer Obtained after Oral
Administration of BUP-4 and Kuhnil Propiverine Hydrochloride Tablets at the Propiverine Dose of 20 mg

BUP-4 Tablet Kuhnil Propiverine Hydrochloride Tablet
Subjects  AUC, Ln Crnax Ln Tonax AUC, Ln Conax Ln Tonax
(ng - hr/ml)  AUC, (ng/ml) Crax (hr) (ng - e/ml) AUC, (ng/ml) Chnax (hr)
Al 612.08 6.42 77.59 4.35 1.00 525.60 6.26 55.72 4.02 2.00
A2 114.11 474 18.72 2.93 3.00 133.29 4.89 28.14 334 2.00
A3 858.92 6.76 68.74 423 3.00 74379 6.61 4974 391 6.00
A4 864.12 6.76 77.88 436 1.00 927.53 6.83 82.88 442 2.00
A5 1230.74 7.12 78.25 4.36 1.00 1271.14 7.15 111.68 4.72 2.00
A6 875.25 6.77 75.60 433 2.00 864.66 6.76 68.43 423 2.00
A7 952.28 6.86 84.10 443 3.00 1298.90 7.17 175.92 5.17 2.00
A8 348.82 5.85 35.28 3.56 2.00 220.25 5.39 43.04 3.76 2.00
A9 424.53 6.05 59.54 4.09 2.00 387.30 5.96 39.03 3.66 2.00
Al0 538.32 6.29 4193 3.74 4.00 707.66 6.56 3294 3.49 4.00
All 178.33 5.18 29.05 337 4.00 277.26 5.62 27.44 331 2.00
Al2 482.61 6.18 56.80 4.04 3.00 981.47 6.89 89.70 4.50 2.00
Al3 878.61 6.78 62.73 4.14 2.00 758.21 6.63 62.34 413 3.00
Bl 257.67 5.55 49.11 3.89 2.00 181.04 5.20 34.34 3.54 1.00
B2 885.85 6.79 29.37 3.38 3.00 327.31 5.79 29.25 3.38 4.00
B3 213.40 5.36 59.40 4.08 2.00 342.02 5.83 39.10 3.67 2.00
B4 426.89 6.06 55.15 4.01 1.00 421.05 6.04 5175 395 3.00
B5 283.87 5.65 32.38 3.48 4.00 184.29 522 28.63 3.35 1.00
B6 164.56 5.10 28.36 3.34 2.00 206.84 5.33 50.79 3.93 4.00
B7 450.29 6.11 54.32 3.99 2.00 401.52 6.00 52.38 3.96 3.00
B8 155.13 5.04 22.63 3.12 4.00 197.85 5.29 18.33 291 4.00
B9 610.79 641 50.95 393 2.00 673.43 6.51 83.50 442 2.00
B10 486.09 6.19 67.84 422 3.00 356.42 5.88 44.53 3.80 4.00
BI11 1040.66 6.95 46.58 3.84 3.00 907.43 6.81 77.60 435 2.00
Bi12 301.53 5.71 29.70 3.39 4.00 452.30 6.11 39.47 3.68 4.00
B13 394.14 5.98 47.74 3.87 3.00 304.62 5.72 29.86 3.40 2.00
Mean 539.60 3.59 51.53 3.86 2.54 540.51 6.10 55.64 3.88 2.65
(S.D) 314.31 0.53 19.27 0.42 0.99 339.96 0.65 33.56 0.51 1.16
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Table III-Mean Pharmacokinetic Parameters of Propiverine
Obtained after Oral Administration of BUP-4 and Kuhnil
Propiverine Hydrochloride Tablets at the Propiverine Dose of
20 mg

Kuhnil Propiverine
Parameters BUP-4 Tablet Hydrochloride Tablet
AUC (ng - hi/ml) 711.59+613.95 655.03+441.93
ty, (hr) 12.08 £ 15.04 10.44 £ 12.10
CL/F (I/hr) 42.98 +24.44 43.52 +26.05
Vd/F () 460.01 £223.55 471.821£229.62
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Table IV-Statistical Results of Bicequivalence Evaluation between Two Propiverine Tablets*

Parameters
AUC, Cinax Trax
Difference 0.17% 7.98% 4.55%
Fg 11.5087 5.116 1.6931
Test/Reference point estimate -0.0070 0.0194 0.1154
Confidence interval (5)® log0.88 < 8<logl.12 10g0.90 <§<logl.15 ~13.07<6<22.16 .

*The AUC, and Cyp,, values were calculated on the basis of In-transformed data, and the Ty, values on the basis of untransformed data.

0=0.05, F(1, 24)=4.260, P0=0.05.
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