A 82121(1998), A1 28 B A 4 %
J. Kor. Pharm. Sci., Vol. 28, No. 4, 231 -239(1998)

3X2 WAMHHOM ME
AR

-

L]

SS4 Ao EHEY

AFHY - MM - DS - 2L - gt - ASY* - HYR®

'Eotrystn SSEAY, ‘oiNcyStE ST,

‘ZAstm SE5H ‘FEISY

o174 ofmotaln, *Feiysta o3y

(19984 10€ 1€ H+)

Statistical Analysis of Bioequivalence Study in
3X2 Crossover Design

Sang-Gue Park't, Jeong-Il Kim®, Sung San Chae’, Seoung-Gon Ko’,
Hyun-Sook Oh’, Wan-Youn Yang’, Dong Sup Kim' and Young Wook Choi’

'Department of Applied Statistics, Chung-Ang University, Seoul 156-756, Korea
’Department of Statistics, Taejon University, Taejon 300~716, Korea
’Department of Applied Statistics, K yungwon University, Sungnam 461-701, Korea
“Dept. of Clinical Pharmacology, National Institute of Toxicology Center, Seoul 122-704, Korea
*College of Pharmacy, Chung-Ang University, Seoul 156-756, Korea

(Received October 1, 1998)

A 3X2 crossover design is considered for the bicequivalence of two test formulations with a
control. It could be considered as a better choice over 3X3 crossover design because of the cost
and experimental duration. Oh et al.(1998) derived 3x2 crossover design and discussed its
benefits over the typical crossover designs. We consider here the statistical models for 3x2
crossover design and show its statistical properties. The statistical procedures for the
bicequivalence in 3X2 crossover design are shown through an example and the results are
summarized by satisfying the 3 standards that proposed by the Korea Food and Drug

Administration Guidelines for Bicequivalence.
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Table I— 3x3 Crossover Design
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Group Subject
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1 : Reference Test 1 Test 2
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Table I— ANOVA Table of 3x3 Crossover Design in Statistical Medel(1)

Source of variation Degree of freedom

E(Sum of mean square)

Inter-subjects
Sequence 2 07+307+0(G2+G 1+ G)+0/6(C2+C4 +Co)-n(G,C, +G,C, +G,C)
Residual 3n-3 o’+30?
Intra-subjects
Drug 9 0%+ 0/2(F,~F, y+(F,~F, Y+, -F n)Z]+2n/9[(ck-cny+(ck—cn)2+(cn—cn)2]’
+20(F C +E C.+F C))
Period 2 o2+/2[P P y+(P,~P )+ (P,~P Y]
Carryover 2 02+0/18[(C, ~C, P+(C,—C_P+(C,-C. ¥l
Residual 2(3n-3) o’
Total 9n-1
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Table III— ANOVA Table of 3x3 Crossover Design in Statistical Model(3)

Source of variation

Degree of freedom

E(Sum of mean square)

Inter-subjects
Sequence 2 6?+302+0(G}+ G+ G
Residual 3n-3 o’+3a?
Intra-subjects
Drug 2 o2 4+1/2[(F,~F y+F,—F y+EF,~F ¥l
Period 2 ol+1/2[(P -P P+ (P ~Py+(®,~P Y]
Residual 2(3n-2) o’
Total In-1
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Table V—ANOVA Table of 3x2 Crossover Design in Statistical Medel(4)

Source of variation Degree of freedom

E(Sum of mean square)

Inter-subjects
Sequence 2 62+20%+10(G 2+ G2+ G)+n(F s+ F2 +F2)-20(GF_+GF_+GF)
Residual 3n-3 o2+20?
Intra-subjects
Drug 1 O+ 1/4(F,~F, y+(F,~F F+E, ~F ¥
Period 2 a2+30/2P, P
Residual 3(n-1) o
Total 6n-1
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Table VI—ANOVA Table of 3x2 Crossover Design for Exemplified AUC Data of Ondansetron Formulations™

Source of variation  Degree of freedom Sum of square Sum of mean square F-test
Inter-subjects
Sequence 2 43,106,000 21,553,000 0.7015
Residual 18 553,038,000 30,724,300
Intra-Subjects
Drug 2 7.992,456.3 3,996,228.15 1.5171
Period 1 22,172 22,172 0.0917
Residual 18 47,414,815 2,634,156.41
Total 41 651,573,000

*AUC data were taken from Ref. 5 (J. Kor. Pharm. Sci., 28, 35-42, 1998).
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