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Studies on the Bioequivalence Test of Isoniazid Tablets.

Jun Shik Choi and Seon Yeob An
College of Pharmacy, Chosun University, Kangju 501-759, Korea.

Abstract—Even though two different preparations are chemically equivalent, the variance of
bicavailability differenciates the clinical effect of preparations, so that the preparations need to be evaluated
by comparing bioavailability in vivo as well as chemical equivalence. In this study, bioequivalence tests
of commercially available isoniazid tablets A, B, C and D (standard) were performed to give some guidelines
to bioequivalence test. The bioavailability parameters obtained by drug administeration were statistical-
ly analyzed. Statistical evaluation of the data involved an analysis of variance for a cross over design.
Cross over design was employed with 8 healthy volunteers. The results were within 20% difference
of mean value in the AUC, Cmax, Tmax and amount of urinary excretion (An) between standard and
isoniazid tablets. The results of ANOVA showed no significant differences for ‘“‘group or sequence”, but
almost not for “‘between subjects”. The tablet. A, B and D were within 20 min, but tablet C was within
50 min. Tablet A was biologically equivalent in the Au. tablet B biologically equivalent in the Au
and AUC. Tablet C was biologically equivalent in the Au. The relationship between the dissolution
rate 2nd Au was significant.

Keywords O Bioequivalence test, commercially available isoniazid, Dissolution rate, AUC, Cmax, Tmax,
amount of urinary excretion, ANOVA. relationship.
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Table I—Volunteers condition.

Volunteers Age Sex Body S-GOT Cer
Weight
D.H.Kim 22 man 68 23 100
S.J. Kim 26 man 62 20 110
O.H. Park 23 man 69 18 108
J.P. Lee 22 man 64 19 106
J.S. Na 23 man 58 24 100
H.K. Lee 20 man 62 20 112
J.S. Burm 21 man 56 19 102
J.K. Lee 24 man 66 21 104

8-GOT: Serum glutamic oxialoacetic transaminase (IU/])
Cer: Creatinine clearance (ml/min)
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Fig. 2—Mean blood concentration of isoniazid tablets for
8 volunteers.
©® A tablet, @ B tablet, aC tablet,
OD tablet (standard)
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Table II— Mean bioavailability parameters of isonizid tablet.

Parameter

A B c D

AUC (ug/ml.hr) 38.04+ 9.26 43.22+ 9.88 34.041+ 4.25 41.89+ 8.24
R.B (%) 90.81+22.1 103.17+23.59 81.26+10.15 100.04 +19.67
Coaaf g/ml) 520+ 0.84 6.07+ 0.98 494+ 0.38 5.98+ 0.92
T gehr) 125+ 0.28 1441 0.39 1311 0.42 119+ 0.34
Au (mg) 38.65+ 9.88 39.614 4.29 34.96+ 6.28 4127+ 824
Dag iy (%) 812 +16.2 771 3 9.21 51.2 + 9.28 85.8 +28.4
Trs% (min) 162 + 1.82 181 + 294 498 + 8.24 12.8 + 2.29

Mean Value + S.E AUC; Area under the blood concentration-time curve (0- cohr)

R.B; Relative biolavailability (%)
Au; amount of cumulative urinary excretion for 24 hr.

C,aes Peak concentration, T,,,,; time to reach C,,,,.

Do mins dissolution rate in 20 min. T75y, ; time for dissolution of 75%

A.B.C; tablet Dj; tablet (standard).
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Table III-—-ANOVA table for AUC of standard and A

Table V—ANOVA table for AUC of standard and C

tablet tablets.
Variation sources df SS MS F Variation sources daf S8 MS F
Between subjects 7 266.31 38.04 0.79 Between subjects 7 43611 6230 3.05
Between group 1 4998 4998 1.39 Between group 1 3.82 3.82  0.05
Subject/group 6 216.33  36.06 0.75 Subject/group 6 43229 7205  3.52
Intra subject " Intra subject
variation variation
period 1 0.071 0.071  0.001 period 1 23.47 23.47 1.16
Drug 1 3449 3449 072 Drug 1 187.69 187.69 9.18
Residual 6 228.16 48.03 Residual 6 12265 20.44
Total variation 15 529.03 Total variation 15 769.92

Fl(0.05)=5.987, F§ (0.05)=4.284.
df; degree of freedom, SS; Sum of squares,
MS; mean squares, F; F ratio.

Table IV—ANOVA table for AUC of standard and B

tablet.
Variation sources df S8 MS F
Between subjects 7 65499 9357 16.65
Between group 1 76.74  76.74 0.80
Subject/group 6 57825 96.38 17.15
Intra subject
variation
period 1 3.84 384 0.68
Drug 1 75.04 75.04 13.35
Residual 6 3374 5.62
Total variation . - 15 767.61

Fg (0.05)=5.987, F$ (0.05)=4.284.
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Fi (0.05)=5.987, F§ (0.05)=4.284.

Table VI—ANOVA table for C,,, of standard and A

tablets.
Variation sources df SS MS F
Between subjects 7 7.02 1.00 2.63
Between group 1 0.74 0.74 0.48
Subject/group 6 9.28 1.55 4.07
Intra subject
variation
period 1 0.09 0.09 0.24
Drug 1 1.75 1.75 0.24
Residual 6 2.29 0.38
Total variation 15 11.16

Fi (0.05)=5.987, F¢ (0.05)=4.284.

Table VII—ANOVA table for C,,,, of standard and B

tablets.
Variation sources af SS MS F
Between subjects 7 5.22 0.75 0.75
Between group 1 0.03 0.34 0.04
Subject/group 6 5.19 0.87 0.87
Intra subject
variation
period 1 0.43 0.43 0.43
Drug 1 0.67 0.67 0.67
Residual 6 6.00 1.00
Total variation 15 12.82

Fi (0.05)=5.987, F¢(0.05)=4.284.

J. Pharm. Soc. Korea
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Table VIII—ANOVA table for C,,,, of standard and

C tablets.
Variation sources daf S8 MS F
Between subjects 7 7.52 1.07 1.03
Between group 1 0.58 0.58 0.50
Subject/group 6 6.94 1.16 1.12
Intra subject
variation
period 1 0.16 0.16 0.15
Drug 1 3.39 3.39 3.26
Residual 6 6.22 1.04
Total variation 15 17.29

Fg (0.05)=5.987, F& (0.05)=4.284.

Table IX—~ANOVA table for T,,,, of standard and A

tablets.
Variation sources df SS MS F
Between subjects 7 3.61 0.52 8.62
Between group 1 0.01 0.01 0.02
Subject/group 6 3.60 0.60 10.00
Intra subject
variation
period 1 0.01 0.01 0.17
Drug 1 0.01 0.01 0.17
Residual 6 0.35 0.06
Total variation 15 3.98

F¢ (0.05)=5.987, F¢ (0.05)=4.284.

Table X—ANOVA table for T, of standard and C

tablets.
Variation sources df SS MS F
Between subjects 7 2.36 0.34 4.30
Between group 1 0.14 0.14 0.38
Subject/group 6 2.22 0.37 4.68
Intra subject
variation
period 1 0.01 0.01 0.13
Drug 1 0.14 0.14 1.77
Residual 6 0.47 0.079
Total variation 15  2.98

Fe (0.05)=5.987, F¢(0.05)=4.284.
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Fig. 3—Mean cumulative urinary excretion of isoniazid
tablets for 8 volunteers.
® A tablet, B B tablet, aC tablet,
OD tablet (standard)

Table XI—ANOVA table for Au of standard and A

tablets.
Variation sources df SS MS F
Between subjects 7 1466.54 209.51 170.33
Between group 1 457.58 457.53 2.72
Subject/group 6 1009.01 168.17 136.72
Intra subject
variation
period 1 0.19 0.19 0.15
Drug 1 27.45  27.45 2231
Residual 6 7.40 1.23
Total variation 15 1501.58

Fg (0.05)=5.987, F§ (0.05)=4.284.
Au; amount of cumulative urinary excretion for 24 hr.
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Table XII—ANOVA table for Au of standard and B

tablets.
Variation sources  df SS MS F
Between subjects 7 1364.68 194.95 304.61
Between group 1 42725 427.25 2.73
Subject/group 6 397.43 156.24 244.13
Intra subject
variation
period 1 1.35 1.35 2.11
Drug 1 30.47 30.47 47.61
Residual 6 3.86 0.64
Total variation 15 1400.36

Fi(0.05)=5.987, F¢ (0.05)=4.284.

Table XIII—ANOVA table for Au of standard and C

tablets.
Variation sources df SR MS F
Between subjects 7 1309.26 187.04 267.20
Between group 1 406.23 40623 2.69
Subject/group 6 903.03 150.51 215.01
Intra subject
variation
period 1 2.81 2.81 4.01
Drug 1 213.75 213.75 305.36
Residual 6 4.22 0.70
Total variation 15 1530.04

Fé (0.05)=5.987, F¢(0.05)=4.284.
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