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Bioequivalence of Levopid Tablet to Levopride Tablet (Levosulpiride 25 mg)
Hea-Young Cho, Hyun-Ah Kang, Jai-Dong Moon' and Yong-Bok Lee'

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
(Received April 16, 2002 + Accepted May 15, 2002)

ABSTRACT-Levosulpiride is the levo-enantiomer form of racemic sulpiride, a benzamide derivative selectively inhib-
iting dopaminergic D, receptors at the trigger zone both in the central nervous system and in the gastrointestinal tract.
The purpose of the present study was to evaluate the bioequivalence of two levosulpiride tablets, Levopride (SK Phar-
maceutical Co., Ltd.) and Levopid (Dae Won Pharmaceutical Co., Ltd.), according to the guidelines of Korea Food and
Drug Administration (KFDA). The levosulpiride release from the two levosulpiride tablets in vitro was tested using KP
VI Apparatus IT method with various different kinds of dissolution media (pH 1.2, 4.0, 6.8 buffer solution and water).
Twenty eight normal male volunteers, 23.82+3.26 years in age and 69.13+8.58 kg in body weight, were divided into two
groups and a randomized 2X2 cross-over study was employed. After one tablet containing 25 mg of levosulpiride was
orally administered, blood was taken at predetermined time intervals and the concentrations of levosulpiride in serum
were determined using HPLC method with fluorescence detector. The dissolution profiles of two levosulpiride tablets
were very similar at all dissolution media. Besides, the pharmacokinetic parameters such as AUC;, Cyax and Tpax were
calculated and ANOVA test was utilized for the statistical analysis of the parameters using logarithmically transformed
AUC,; and C,ax and untransformed Ty, The results showed that the differences in AUC,, Cpax and Tyax between two
tablets based on the Levopride were -1.17%, 1.20% and -1.09%, respectively. There were no sequence effects between
two tablets in these parameters. The 90% confidence intervals using logarithmically transformed data were within the
acceptance range of log(0.8) to log(1.25) (e.g., log(0.93)~log(1.07) and log(0.90)~log(1.14) for AUC; and Cypax, respec-
tively). The 90% confidence interval using untransformed data was within +20% (e.g., -19.47 ~16.20 for Tpay). All

parameters met the criteria of KFDA guideline for bioequivalence, indicating that Levopid tablet is bioequivalent to Levo-
pride tablet.

Keywords—Levosulpiride, Levopride, Levopid, Logarithmic transformation, Bioequivalence, HPLC
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100 ~ Table I-Reproducibility Data for the HPLC Analysis of
90 - Levosulpiride in Human serum
Concentration Intra-day C.V. (%) Inter-day C.V. (%)

= %7 (ng/mi) (=5) @=5)
3 701 0.25 14.13 1623
2 604 0.5 1231 12.05
El
2 5. 1 12.61 9.29
5 13.13 8.40
3 40 5 1252 10.84
]
3 309 10 13.40 4.85
a 20 20 742 5.76

10+ 50 11.82 7.13

100 9.22 12.00
00 T T T T T 1 _ )
0 15 30 45 60 15 90 C.V. =100xS.D./mean.
Time (min)

Figure 1-Dissolution profiles of levosulpiride from Levopride tab-
let (@) and Levopid tablet (O) in water (n=6, mean+S.D.).
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Figure 2—Chromatograms of (A) blank human serum, (B) human serum spiked with levosulpiride (20 ng/m/) and internal standard (IS,
tiapride 100 ng/m/) and (C) serum sample at 1.5 hr after oral administration of 25 mg levosulpiride tablet. " =levosulpiride peak.
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Figure 3—Mean (£ S.E., n=27) serum concentration-time curves of
levosulpiride following oral administration of Levopride tablet (@
) and Levopid (O) tablet at the levosulpiride dose of 25 mg.
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Table II-Bioavailability Parameters Values in Normal and Logarithmic Scales for Each Volunteer Obtained after Oral
Administration of Levopride and Levopid Tablet at the Levosulpiride Dose of 25 mg

Levopride Tablet Levopid Tablet
Volunteer AUG Crnax Trnax AUC, Crnax Tinax
(ng-hr/ml) Ln AUG; (ng/m)) Ln Cpax (hr) (ng-hr/m) Ln AUC, (ng/m) Ln Chax (hr)
A-1 525.16 6.26 50.46 392 1.50 574.05 6.35 60.19 4.10 1.50
A-2 456.87 6.12 32.92 3.49 1.50 517.87 325 38.34 3.65 2.00
A-3 610.31 6.41 42.72 3.75 6.00 623.36 6.44 47.73 3.87 6.00
A-4 777.71 6.66 78.31 436 4.00 624.51 6.44 51.30 3.94 4.0
A-5 756.71 6.63 68.40 4.23 2.00 569.38 6.34 52.31 3.96 3.00
A-6 378.68 5.94 2548 324 6.00 272.10 5.61 1578 2.76 4.00
A-7 644.32 6.47 57.00 4.04 4.00 530.34 6.27 44.59 3.80 3.00
A-8 407.13 6.01 28.16. 3.34 1.50 520.39 6.25 30.87 3.43 1.50
A-9 519.80 6.25 60.90 4.11 2.00 629.19 6.44 66.27 4.19 6.00
A-10 446.28 6.10 41.30 3.72 1.50 395.92 5.98 33.15 3.50 3.00
A-11 551.79 6.31 43.60 3.78 3.00 480.71 6.18 35.88 3.58 6.00
A-12 606.09 6.41 57.11 4.04 3.00 491.18 6.20 41.78 3.73 3.00
A-13 389.49 5.96 26.12 3.26 2.00 484.21 6.18 36.96 3.61 4.00
A-14 589.92 6.38 51.95 3.95 4.00 689.04 6.54 71.99 4.28 3.00
B-1 405.18 6.00 38.42 3.65 4.00 401.22 5.99 35.58 3.57 3.00
B-2 435.07 6.08 33.86 352 3.00 477.73 6.17 34.68 3.55 4.00
B-3 785.84 6.67 66.76 420 2.00 687.27 6.53 52.74 397 4.00
B-4 257.11 5.55 20.21 3.01 3.00 267.50 5.59 23.65 3.16 6.00
B-3 381.45 5.94 25.88 325 4.00 656.77 6.49 51.37 3.94 4.00
B-6 465.93 6.14 34.64 3.55 6.00 516.45 6.25 43.32 3.77 4.00
B-7 617.64 6.43 36.23 3.59 4.00 796.81 6.68 67.48 4.21 3.00
B-8 - - - - - - - - - -
B-9 312.02 5.74 18.57 2.92 8.00 283.92 5.65 19.45 2.97 3.00
B-10 642.90 6.47 60.79 4.1 4.00 47495 6.16 36.23 3.59 1.50
B-11 682.60 6.53 59.61 4.09 3.00 528.45 6.27 3171 3.46 4.00
B-12 397.22 5.98 35.19 3.56 6.00 465.79 6.14 48.01 3.87 6.00
B-13 618.85 6.43 67.95 422 4.00 563.04 6.33 55.75 4.02 4.00
B-14 77847 6.66 50.81 3.93 6.00 749.31 6.62 100.81 4.61 1.50
Mean 521.56 6.20 4222 3.73 4.38 528.40 6.22 46.21 3.75 3.69
(S.D.) (168.31) 0.34) (16.46) 0.39) 1.60) (156.22) (0.32) (20.36) (0.42) (1.31)
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Table II-Statistical Results of Bioequivalence Evaluation between Two Levosulpiride Tablets#

Parameters
AUC, Crnax Tomnax
Difference -1.17% 1.20% -1.09%
Fg” 0.2442 0.2399 2.6621
Test/Reference point estimate 0.9940 1.0117 -0.0604 -
Confidence interval (3, %) log0.93<8<log1.07 log0.90<8<log1.14 -19.47<8<16.20

# The AUC, and Cpax values were calculated on the basis of In-transformed data, and the T, values on the basis of untransformed data.

0=0.05, F(1, 25)=4.242, Y0=0.05.
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