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* Multisource (generic) pharmaceutical products: guidelines on registration 

requirements to establish interchangeability WHO Technical Report Series, No. 
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90 

90 
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/ n

D.J. Schuirmann, A 

comparison of the two one-sided tests procedure and power approach for assessing 

the equivalence of average bioavailability, J. Pharmacokinet. Biopharm., 15, 657 

(1987)  

CV 25

30 90 

 

 log 0.90 log 1.11

 

 

m m

mt/mr 1 0.9 0.8 

0.100(0.100) 

0.149(0.150) 

0.198(0.200) 

0.246(0.250) 

0.294(0.300) 

0.385(0.400) 

0.472(0.500) 

1.00 

1.00 

0.93 

0.73 

 

 

1.00 
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0.89 

0.81 

0.73 
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** EMEA, Guideline on the investigation of bioequivalence, 2010. 
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K.F. Karpinski ; Ed. by I.J. McGilveray, et al., Proceedings Bio International '89, 

Issues in the evaluation of bioavailability data, October 1-4, 1989, Pharma Medica 

Research Inc., Toronto, Canada, p. 138 (1990)  
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H. Ogata, et al., The bioavailability of diazepam uncoated tablets in humans. 

Part 2: Effect of gastric fluid acidity. Int. J. Clin. Pharmacol. Ther. Toxicol., 20, 166 

(1982).  

N. Aoyagi, et al., Bioavailability of sugar coated tablets of thiamine disulfide in 

humans. I. Effect of gastric acidity and in vitro correlation. Chem. Pharm. Bull., 

34, 281 (1986).  

H. Ogata, et al., Bioavailability of metronidazole from sugar-coated tablets in 

humans. I. Effects of gastric acidity and correlation with in vitro dissolution rate. 

Int. J. Pharm., 23, 277 (1985)  
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·   

  

V.P. Shah, et al., Analytical methods validation: Bioavailability, bioequivalence 

and pharmacokinetic studies. J. Pharm. Sci., 81, 309 (1992).  

2003. 

ISO 5725-6 Accuracy (trueness and precision) of measurement methods and 

results - part 6: Use in practice of accuracy values.  

JIS Z 8402-6: 

1999. 
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E. Diletti, et al., Sample size determination for bioequivalence 

assessment by means of confidence intervals, Int. J. Clin. Pharmacol. Ther. 
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the equivalence of average bioavailability, J. Pharmacokinet. Biopharm., 15, 657 
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el-Tahtawy AA, Jackson AJ, Ludden TM, Comparison of single and multiple 

dose pharmacokinetics using clinical bioequivalence data and Monte Carlo 

simulations, Pharm. Res. 11, 1330-1336 (1994).  
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Heck HA, Buttrill SE Jr, Flynn NW, Dyer RL, Anbar M, Cairns T, Dighe S, 

Cabana BE, Bioavailability of imipramine tablets relative to a stable 

isotope-labeled internal standard: increasing the power of bioavailability tests, J 

Pharmacokinet. Biopharm. 7, 233-248 (1979). 
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V.W. Steinijans and E. Diletti, Statistical Analysis of Bioavailability Studies: 

Parametric and Nonparametric Confidence Intervals, Eur. J. Clin. Pharmacol.,24, 

127 (1983).  
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(A)  

Q-34

 

  

H0:  m  q1, m  q2 

H1:  q1 < m < q2  

 

m  log(mt/mr) q1 = log 0.80 q2 = log 1.25  

m  (mt  mr) mr q1 = 0.20 q2 = +0.20 
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5 %

  

 

Q-37    

(A)  

 

 

Q-38   
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a=0.05

80 % 125 % 95 %

5 %

5 %

95 %

(V.W. Steinijans and D. Hauschke, Update on the statistical analysis of 

bioequiavelence studies, Int. J. Clin. Pharamcol. Ther. Toxicol., 30, 543 (1992)). 
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t2  dA %   

d1  t1   

d2  t2   

 

 

tL (1) dA =5 % tA   

t1 = 5 d1 = 1.3 % t2 = 10 d2 = 8.1 % tL = 7.7 
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ts1

80.3 tslast 80
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tsi dB

  

dB  d1 d2 d1  tsi t1  t2 t1    

t1    
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d1  t1   
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d2    

 

  

 

  

30 85 %

85 %

A V. 4. a f2 tci

40 % 85 %

40 % 85 %

40 % 85 %

40.0 %
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tc1 3 17.0 85 %

tc2 (1) dA = 85.0 % d1 = 80.1 % d2 = 85.7 % t1 = 44.5

t2 = 52.0   

 

tA  44.5 85.0 80.0 52.0 44.5 85.7 80.0  = 51.1  

 

85 % 51.1   

f2 85 Ta 

Ta/4 2Ta/4  3Ta/4 Ta tc2 Ta

Ta/4 2 Ta/4 3 Ta/4 12.8 25.5 38.3

 

  

= 28.9 + 40.0 28.9 x (12.8 12.0 / (17.0 12.0) = 30.7 %  

= 49.6 + 57.9 49.6 x (25.5 22.0 / (27.0 22.0) = 55.4 %  

= 73.1 + 80.0 73.1 x (38.3 37.0 / (44.5 37.0) = 74.3 %  

 

  

 

   

f2 17.0 51.1

f2 12.8 25.5 38.3 51.1
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f2 tci
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37.9 % 37.9 % ts1 19
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Ta/4 2Ta/4  3Ta/4 Ta Ta

64.4 % 75.8 x 0.85 Ta 46 Ta/4 2 Ta/4 3 Ta/4

12 23 35 12 23
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35 42.3 % 52.7 %   

   

f2 19 344

344 tc1 19

tc2

tc2 f2 12 23 35
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Q-3   FDA SUPAC-IR, SUPAC-MR *

 

* SUPAC-IR: Immediate Release Solid Oral Dosage Forms; Scale-Up and 

Postapproval Changes: Chemistry, Manufacturing, and Controls, In Vitro 

Dissolution Testing, and In Vivo Bioequivalence Documentation, November, 1995.  

SUPAC-MR: Modified Release Solid Oral Dosage Forms; Scale-Up and 

Postapproval Changes: Chemistry, Manufacturing, and Controls; In Vitro 

Dissolution Testing and In Vivo Bioequivalence Documentation, September 1997. 
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BCS
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* Waiver of In Vivo Bioavailability and Bioequivalence Studies for Immediate 

Release Solid Oral Dosage Forms Containing Certain Active Moieties/Active 

Ingredients Based on a Biopharmaceutics Classification System, August 2000, 

FDA. 
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Appendix A  

 

  

 

A-1

(1)  
 

  

  A  40 mg (10.00%)
*1)

  40 mg (10.00%) 

    40 mg (10.00%)  35 mg (8.75%) 

               20 mg ( 5.000%)  23 mg (5.750%)

 Mg        4 mg (1.000%)            4 mg (1.000%) 

            100 mg (25.00%)    97 mg (24.25%)  

  196 mg (49.00%) 201 mg (50.25%) 

 400 mg 400 mg 

*1)  

 

 

      

       1.25 %    (B) 

        0.75 % (C) 

      0.75% 

        1.25%  

      2.00% (B) 

 

 

   4.00% (B) 

(1.25 +0.75 + 2.00) 

 

C

C

 

 

 

      

  A  40 mg (10.00%)
 *1)

  40 mg (9.52%) 

    40 mg (10.00%)  45 mg (10.71%) 

  20 mg ( 5.000%)  23 mg (5.476%) 

 Mg        4 mg (1.000%)            4 mg (0.952%) 

  100 mg (25.00%)   108 mg (25.71%)  

  196 mg (49.00%) 200 mg (47.62%) 

   400 mg 420 mg 

*1)  



 
 
 
 

16 

 

 

  

A    7.5 mg (75.00%)
*2)

   8.0 mg (74.07%)
*2)

 

B                        2.5 mg (25.00%)
*2)

      2.8 mg (25.93%)
*2)

 

              10.0 mg                   10.8 mg 

                    2.51 cm
2    

2.56 cm
2
  

 

       3.98 mg/cm
2
          4.22mg/cm

2
 (106.03%)

 * )
 

*2)  

           *3)  

 

 

 

     

       0.71%  (B) 

     0.476%  (B) 

Ca         0.048%  (B) 

      0.71% 

           1.38%        

  2.09%  (B) 

 

 3.33%  (B) 

(0.71 + 0.48 + 0.05 + 2.09) 

 

 

        

A              0.93%  

B                   0.93%  

  1.86% (B) 

 

          

 6.03% (B) 

 

B B



 
 
 
 

17 

 

 

  

 A   10 mg (8.33%)
*1)

   10 mg (8.33%) 

     3.6 mg (3.00%)    3.4 mg (2.83%) 

 Ca        0.4 mg (0.333%)    0.6 mg (0.500%) 

   86 mg (71.67%)     82 mg (68.33%)  

   12 mg (10.00%)   14 mg (11.67%) 

             8 mg (6.67%)   10 mg (8.33%) 

   120 mg                   120 mg 

*1)   

 

 

 

A   1.17 mg (13.30%)
*2)

      1.2 mg (13.48%)
*2)

 

B       1.63 mg (18.52%)
*2)

       1.63 mg (18.31%)
*2)

 

C   6 mg (68.18%)
*2)

         6.07 mg (68.20%)
*2)

 

 8.8 mg 8.9 mg  

 1.495 cm
2 

1.495 cm
2
  

  5.89mg/cm
2
       5.95mg/cm

2
 (101.02%)

*3)
  

      *2)  

      *3)  

 

 

  

D    7.64 mg (12.32%)
*2)

    7.6 mg (13.10%)
*2)

 

E       4.36 mg (7.03%)
*2)

      4.4 mg (7.59%)
*2)

 

F   50 mg (80.65%)
*2)

     46 mg (79.31%)
*2)

 

          62 mg 58 mg  

                     1.495 cm
2                         

1.495 cm
2
 

 

 41.5mg/cm
2
 38.8mg/cm

2
 (93.49%)

*3) 

       *2)  

       *3)  
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  0.17%  (B) 

 Ca   0.167% (B) 

 

  3.34% 

    1.67% 

             1.66%                 

    6.67%  (C) 

 

 7.01%  (C) 

(0.17 + 0.17 + 6.67)) 

 

 

       

A       0.18%  

B      0.21%  

  C                 0.02%  

  0.41%  (B) 

 

       

  1.02%  (B) 

 

 

       

D       0.78%  

E                 0.56% 

  F            1.34%                 

  2.68%  (B) 

 

         

 6.51%  (B) 

 

C C
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A-2

 

  

  A  40 mg (13.33%)
*1)

    80 mg (17.02%) 

    40 mg (13.33%)           60 mg (12.77%) 

   20 mg ( 6.667%)          30 mg ( 6.383%) 

 Mg        4 mg ( 1.333%)           6 mg ( 1.277%) 

            100 mg (33.33%)          135 mg (28.72%)  

         96 mg (32.00%)          159 mg (33.83%) 

                300 mg                 470 mg 

*1)  

 

 

      

       0.56%   (B) 

    0.284%  (B) 

 Mg   0.056%  (B) 
 

     4.61% 

       1.83%  

     6.44%   (C) 
      

       7.34%   (C) 
 (0.56 + 0.28 + 0.06 + 6.44) 
 

C C

 

 

 

  

 A   40 mg (13.33%)
*1)

      80 mg (17.02%) 

    40 mg (13.33%)         60 mg (12.77%) 

    20 mg ( 6.667%)        30 mg (6.383%) 

 Mg        4 mg (1.333%)            6 mg (1.277%) 

             100 mg (33.33%)        135 mg (28.72%)  

      96 mg (32.00%)        159 mg (33.83%) 

    300 mg                470 mg 

*1)  
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 A    7.5 mg (75.00%)
*2)

 8.5 mg (73.91%)
*2)

 

 B       2.5 mg (25.00%)
*2)

 3.0 mg (26.09%)
*2)

 

              10.0 mg                 11.5 mg  

     2.12 cm
2   

2.76 cm
2
  

  

 4.72 mg/cm
2

  4.17mg/cm
2
 (88.35%)

*3)
           

*2)  

*3)  

 

 

 

      

       0.56%   (B) 

    0.284% (B) 

 Mg  0.056% (B) 

 

     4.61% 

       1.83%  

   6.44%     (C) 

 

7.34%  (C) 

 (0.56 + 0.28 + 0.06 + 6.44) 

 

 

        

A       1.09%  

B                   1.09%  

  2.18%  (B) 

 

        

  11.65%  (C) 

 

C

C
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  A  40 mg (13.33%)
*1)

      80 mg (17.02%) 

    40 mg (13.33%)          60 mg (12.77%) 

  20 mg ( 6.667%)         30 mg (6.383%) 

 Mg        4 mg (1.333%)            6 mg (1.277%) 

             100 mg (33.33%)         135 mg (28.72%)  

         96 mg (32.00%)         159 mg (33.83%) 

    300 mg                470 mg 

*1)  

 

 

  

 A     7.5 mg (75.00%)
*2)

  8.5 mg (73.91%)
*2)

 

 B       2.5 mg (25.00%)
*2)

  3.0 mg (26.09%)
*2)

 

              10.0 mg                 11.5 mg  

     2.12 cm
2                         

2.76 cm
2
  

  

 4.72 mg/cm
2

  4.17mg/cm
2
 (88.35%)

*3)
           

*2)  

*3)  

 

 

  

 C    11.5 mg (12.37%)
*2)

      13.0 mg (11.71%)
*2)

 

 D                          6.5 mg (6.99%)
*2)

          8.0 mg (7.21%)
*2)

 

 E    75.0 mg (80.65%)
*2)

       90.0 mg (81.08%)
*2)

 

           93.0 mg                 111.0 mg  

                   2.12 cm
2    

2.76 cm
2
 

  

      43.9mg/cm
2
         40.2 mg/cm

2
 (91.57%)

*3)
 

*2)  

*3)  
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        0.56%   (B) 

    0.284%  (B) 

 Mg  0.056%        (B) 

     4.61% 

             1.83%  

   6.44%   (C) 

 

  7.34%   (C) 

 (0.56 + 0.28 + 0.06 + 6.44) 

 

 

        

A                            1.09%  

B 1.09%  

 2.18% (B) 

 

         

 11.65% (C) 

 

 

        

C             0.66%  

D                   0.22% 

    E                                     0.43%                 

 1.31%  (B) 

  

           

    8.43%   (B) 

 

C

C
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Appendix B  

 

15 85

250 mL

 

  

 

D  

             

           

        

                              

             

            

      

               

      

*      

*   

 

 

  

B  

4 30

85%

 

C  
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30 85%
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Q&A 

 

 

Q-1  

 

(A) Q&A

 

 

 

Q-2  

 

(A)  

1 2

 

 

Q-3  

 

(A)  Appendix  
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(A)  Appendix
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Appendix  

 

1  

 

(1)  

 

 

        

 A   250 mg(50.00%)*1) 250 mg(55.56%) 

 B   2.5 mg(0.50%)  2.5 mg(0.56%) 

    40 mg(8.00%)  40 mg(8.89%) 

     5 mg(1.000%)  5 mg(1.111%) 

   Mg  5 mg(1.000%)  5 mg(1.111%) 

     157.5 mg(31.50%) 117.5 mg(26.11%) 

     40 mg(8.00%)  30 mg(6.67%) 

    500 mg   450 mg 

*1) % 

 

 

 

    

              0.89% B  

      0.111%    B  

Mg   0.111% B  

B         0.06%  

5.39% 

1.33%  

 6.78%   C  

 

 7.89%   C  

 

C

C  



 

4 

B  

 

      

0.89 %  B  

     0.111 %  B  

Mg 0.111 %  B  

A  5.56 %  

5.39 % 

  1.33 %  

 12.28 %   D  

 

 13.39 %   D  

 

D

B D  

 



 

5 

(2)  

 

 

        

 A   20 mg(4.00%)*1)  10 mg(2.22%) 

 B   10 mg(2.00%)  2.5 mg(0.56%) 

    40 mg(8.00%)  40 mg(8.89%) 

     5 mg(1.00%)  5 mg(1.111%) 

   Mg  5 mg(1.00%)  5 mg(1.111%) 

     380 mg(76.00%)  347.5 mg(77.22%) 

     40 mg(8.00%)  40 mg(8.89%) 

    500 mg   450 mg 

*1) % 

 

 

 

      

  0.89 %  B  

    0.111 %  B  

Mg   0.111 %  B  

B   1.44 %  

   1.22 % 

   0.89 %  

 3.55%  B  

  4.66%  B  

 

B

B  



 

6 

B  

 

      

  0.89 %  B  

    0.111 %  B  

Mg   0.111 %  B  

A   1.78 %  

   1.22 % 

   0.89 %   

 3.89%  B  

  5.00%  B  

 

B B

B  



 

7 

(3)  

A B  

 

        

 A   20 mg(7.69%)*1)  20 mg(10.53%) 

    20 mg(7.69%)  15 mg(7.89%) 

     5 mg(1.923%)  4 mg(2.105%) 

   Mg  1 mg(0.384%)  1 mg(0.526%) 

     194 mg(74.62%)  135 mg(71.05%) 

     20 mg(7.69%)  15 mg(7.89%)  

    260mg   190mg  

 B   10 mg(4.17%)  10 mg(4.17%) 

    20 mg(8.33%)  20 mg(8.33%) 

     5 mg(2.083%)  5 mg(2.083%) 

   Mg  2 mg(0.833%)  2 mg(0.833%) 

     183 mg(76.25%)  183 mg(76.25%) 

     20 mg(8.33%)  20 mg(8.33%)  

B     240mg   240mg  

    500 mg   430 mg  

*1) % 

 

 

 

      

    0.20%  B  

     0.182% B  

  Mg   0.142% B  

      3.57%   

      0.20%   

 3.77%  B  

 

  4.29%  B  

 

B A

B B B

A  


