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Development of BioEquiv, a Computer Program for the Analysis of Bioequivalence
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ABSTRACT - K-BEtest® is a well known program for bioequivalence test using a 2x2 design. Lee et al.(1998) and Park
et al.(1999) suggested a 3x3 and 3x2 design, and also discussed their benefits. We developed a computer program, called
BioEquiv, which can analyze some complex experimental designs such as, 3x3 design and 3x2 design including a standard
2x2 design. This program is a user-friendly one and overcomes the disadvantages of K-BEtest®. The detailed statistical for-
mula and structure of BioEquiv are presented with some examples. The comparison between K-BEtest® and BioEquiv are
given with actual data analysis. BioEquiv is able to present a table of ANOVA test over some complex experimental designs.
Moreover K-BEtest® and BioEquiv draw the same result when data consists of 2x2 design.

Key words — Bioegivalence, Computer program, Design of experiments, Statistical test
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Table II- ANOVA Table for 2x2 Crossover Design
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Table 1- 2x2 Crossover Design
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Group Phase 1 period Phase

~ RT Ref. Test

Collecting Random (m) (1) (112)
subjects(n) —  allocation TR Test Ref.
(m2) (4r1) 077%))
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Source of variation ~ Degree of freedom Sum of squares Mean squares F
Inter subjects
Sequence dfG 1 SSa MSg = SSq/df Fg= MSs/MSs
Subject/group dfsa 2(n-1) SSy6=SSs—SSq MSy; = SSso/dfs FyG = MSgc/MSg
Intra subjects
Period dfp 1 SSp MSp = SSp/dfp Fp= MSp/MSg
Drugs dfn 1 SSh MS), = SSy/dfy Fpy= MS;/MSg
Residual dfr 2(n-1) SSg = SS—SSs—SSp—SSp MSg = SSr/dfr
Total dfr 4n-1 SSr
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Table II1- 3x3 Crossover Design

Period
Group Subjects
Phase 1 Phase 2 Phase 3
1 In Reference Testl Test2
2 nt+l-2n Test 2 Reference Testl
3 2n+1-+3n Test 1 Test2 Reference
Table IV-3x2 Crossover Design
) Period
Group Subjects
Phase 1 Phase 2
1 1-n Reference Testl
2 nt+1-2n Test 2 Reference
3 2n+1-3n Test 1 Test2
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Figure 2—The framework of BioEquiv.
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A&

B ¥ EEEA
= EEWTL g
CHZHIH 5,042 0,284 154,743
A HH 5017 0.244 150,988
4l 1A 21 5,043 0.216 154,904
HIZA21 5,016 0.306 150,831
BLUHESE
=S MeE HIg EIHIT F-Value P-Value
=R 23 2.3 0.104 16 0.01
=MZ2 0.005 0.005 0.045 0,831
WA/ =N 2 22 2,385 0.108 2,873 0,008
AL 0,003 0,009 0.226 0,633
2HHl 1 0,007 0,007 0,192 0,665
il 22 0.628 0,038
B 47 3234
90% M2t
(-0.121  0.072)
ISHE 22 HIH CHEF 90% ME|22¢
(0,886  1.074)

Figure 3—A result of analysis from BioEquiv.

SRIFT}. FHAF = Figure 30]3L AFHES Bl HlAE TS APt ARG 39 &9 e
Tz A, AR Atk B3 HErP] HES A BE AIE AAR st 2 AAE A FoFd £, A
O B2Ed teire 22 B4 AAE o ek &, ARl o2 ¥ g9 AFHE Fl AUC @2 73 Zloltt
Tmax?] 7% AoPy 40 wet 2HES 42 %5 A (Table V).
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2bS AAjalof gtk Z1E fFolsliof gt 2ok o)l M AAER= ‘K-BEtest® 2007’3} BioEquiv Z&
o 7] AR Bl A8 BYE ted 2tk K-
AHRIE S¢t 7|& =233 | BEtest® 2007 2x2 WA AR F4o] spssleg

20 TAA BAATE Ao
232 TAHIAE 24

2489 7A7Fa Aol FAAE o= 2x2 wWAAE LS ‘K-BEtest® 2007 241}
AAEE AR EA, T AA Mz TE g0l tidt A= tolEE J3 ¥ Loglrans WES F 3 A
Table V-An Example Data for Analysis of 2x2 Crossover Design
Phase Subjects Reference Test Phase Subjects Test Reference
1 Al 161.2689 135.4969 2 B1 134.0433 129.0101
1 A2 165.9853 117.5628 2 B2 111.8941 105.7444
1 A3 179.0245 126.6813 2 B3 148.9855 114.0035
1 A4 108.0077 150.5415 2 B4 214.4313 214.2536
1 A5 171.3697 210.3956 2 BS 106.7475 74.04033
1 A6 137.7517 166.8764 2 B6 167.0134 265.3345
1 A7 125.5794 119.509 2 B7 215.0292 188.4959
1 A8 210.7407 133.405 2 B8 232.3459 182.371
1 A9 135.01 113.1984 2 B9 172.9237 208.7764
1 A10 166.0233 123.1405 2 BI10 144.6215 154.3335
1 All 169.8666 211.5633 2 BI1 135.8126 122.214
1 Al2 158.8739 210.9827 2 BI2 128.4922 205.0079
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Test / Ref 0,975

Geometric Mean
154,743
150,985
154,904

150,831

e~{mean-5S0)
116,487
118,275
124,822
111,077

e {mean+S0)
205,563
192,749
192,236
204,514

CHZ=AA
AMERR
RTAIZI
AI2A 21

ANOVA Mean Squares

Group or Sequence 0,005036 0,046 4,301
Subjects/Group 0,108 2,879 2,048
Period 0,00852 0,226 4,301
Drug 0.007241 0,192 1,301
Residual 0,037649

90% M2

siet, 0.8 aet, 1,25
0.8863 NERA /H=AA 1.0742
=3 1 - beta 0,87

F P ER(R)-F 17.8480 ANOVA-CY % 19,4033

Figure 4-The result of analysis using K-BEtest® 2007.

Calculation HES T2 Z3} (Figure 4)2 H|oJE] A&
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0.22314(log0.8)3} 0.22314(log1 25) AlolZkel (-0.121, 0.072)
olEg AEFAFEAHE VARG & 4 Q). T3t
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90% A7 B (0.886, 1.074)E KFDAOIA A3
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o] @ F FEE Aelet 3x3 wARE S XS AR
9} EAHEAHE Table VI Table VIOt

BioEquive 53l A= Table VIIZ 7o
Table VII A4 3el HlwshA Al FtAwgelA v
B3 Aol= UAV F ABSAIFENE AolE Ho|al 3l
A ¢th. BioEquive] ZXE A4 wjiEel Table VIIeh
Table VIIS] A3t} HetAlrghe] Zfo|7} frgule=A] 4
H17] 98] SAS Z2IE o] 83l FYT HAS AN
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Table VI-An Example Data for Analysis of 3x3 Crossover
Design

Group Subject Period
1 2 3
1 Al Ref. 12176 Test1 11424 Test2 14319
A2 10913 12114 11640
A3 11004 11802 11234
A4 14377 15322 13700
AS 15110 18308 18598
A6 21644 23917 24176
A7 11367 10524 13224
2 Bl Test2 12153 Ref. 9771 Test1l 12794
B2 14121 12292 18396
B3 6339 7860 7907
B4 20062 17667 23253
BS 12306 17170 15114
B6 19123 15472 17058
B7 20043 15816 19540
3 Cl  Testl 8261 Test2 11015 Ref. 9030
Cc2 16785 15493 19305
C3 14847 13936 12399
C4 6692 6938 7677
Cs 11060 13337 12348
Ceé 13196 11538 12685
Cc7 14008 12906 14744
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Table VII-ANOVA Table for 3x3 Crossover Design Given by
Lee®

Sou.rc§ of  Degreeof  Sum of Mean F
variation freedom squares squares
Inter subjects
Sequence 2 88374808 44187404 0.904
Subject/group 18 880241152 48902288  22.057*%
Intra subjects
Period 18362856 9181428 4.141%
Drugs 2 11679744 5839872 2.634
Residual 38 84251160 2217135
*p<05

Table VIII-ANOVA Table for 3x3 Crossover Design Using
BioEquiv

Sou.rc§ of  Degree of  Sum of Mean P
variation freedom squares squares
Inter subjects
Sequence 2 88374984 44187492 09 0.423
Subject/group 18 880241755 48902319 22.06 0.000
Intra subjects
Period 2 18363547 9181773 4.14 0.024
Drugs 11680341 5840170 2.63 0.085
Residual 38 84249094 2217081
4 Azt FASA AT AT Holg 1
ol E TIE e B0 ol8H ARst 2E 99w
73-%-olc}. BioEquivel SAS Z213le)] FU3k A5 5 WHE
Pl BA2 sl arvit $U% A%E A

2

ok wEtA Table VII 4 Y€ A5E gld 484
o] St} o] Qo= BioEquive] #AHEA RN+ HAEA
F 3 A FelgES AAEERE ARt AFUHE
AQsked & =wc] Foh

23} o

o3| ARt sl=t, olH g 24
o oM FAA Jdat ol we e SAH A 3
B2 AR e 48 WRE fEd e dhEd o4
2 AU ik wEb AL A Age] AAHS &
Al e] ghetat ol et JiAe F54 A FobellA wi
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