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2     (Scale up )   

        

Low impact, Medium impact, High impact  .    

    .  

2.1  Low impact       

         

       . , 

            

 .        

(Meterial Attributes)       

       .   

 Low impact  .  

QbD  Sakura Bloom Tablets P2 Mock    

     . Clinical  3  

NDA 1, 2, 3          

      .  
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 II - 2- 1:  Ŝakura Bloom Tablets P2 Mock  ̃      

  

  Clinical  1 Clinical  2 Clinical  3 NDA 1, 2, 3  

Labeled amount  5 mg 10  mg 20  mg 20  mg 

 500,000  500,000  500,000  1,000,000  

         

  

  

(mg/ )  

Prunus  5.0  10.0  20.0  20.0  

  151.0  146.0  136.0  136.0  

 

 
20.0  20.0  20.0  20.0  

 
10.0  10.0  10.0  10.0  

 
6.0  6.0  6.0  6.0  

 

 
2.0  2.0  2.0  2.0  

  (mg)  194.0  194.0  194.0  194.0  

  

  

(mg/ )  

 4.8  4.8  4.8  4.8  

 6000  0.6  0.6  0.6  0.6  

  0.6  0.6  0.6  0.6  

  -  -  -  0.01  

  200.0  200.0  200.0  200.0  

         .  

         .  

Low impact      .   
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2.2  Medium impact       

          

 .           

     .     

    .   

         .  

  Medium  impact  .  

 

          

QbD  Q̂bD for ANDAs: An Example for Immediate - Release 

Dosage Forms ̃        

  II - 2- 2 ,       II - 2- 3  

.     . 

 II - 2- 2:  Q̂bD for ANDAs: An Example for Immediate - Release Dosage Forms  ̃

     

 
      

NIR    

 

(kg)   (L)  (%)  (rpm)  (N rev )  

 5 25,000  17.6  63  20  368  

 50  250,000  150  74  12  285  

 150  750,000  500  67  8 234  
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 II - 2- 3:  Q̂bD for ANDAs: An Example for Immediate - Release Dosage Forms  ̃

     

 
   

 

 

 

 

 

 

 

 

 

   

 

(kg)   -  (mm)  (mm)  (mm)  (bar)  (mm)  

 5.0  25,000  
 

(  120  mm)  
25  120  1.2~2.4  20~77  1.0  

 50.0  250,000  
 

(  120  mm)  
40  120  1.8  50  1.0  

 150 .0 750,000  
 

(  200  mm)  
75  200  2.0~4.0  31~121  1.0  

 

  II - 2- 2  II - 2- 3         

         ,  

II - 2- 2           

   130  ,  II - 2- 3        

          .   

         .  

Medium impact      . 
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2.3  High  impact        

Medium impact        

 High impact       

 CQA        

   CQA   .   

        

    .      

        

 .        

           

 .  High impact  .  

QbD  Ŝakura Bloom Tablets P2 Mock  ̃    

         

    .  

 

 ŜSakura Bloom Tablets P2 Mock ŝ     

 CQA     

 ( a)        

        . (b)   

         

  CQA    .  CQA  

    High impact   CQA  

        .  

     CQA     

        .  High  

impact      . 
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2.4       

 ( US FDA),  ( EFPIA),  

  QbD  .   

 Low, Medium, High impact      

 .  

 II - 2- 4:  QbD     

  QbD   
    

Low impact  Medium impact  High impact  

  

 

(US FDA)  

Quality by Design for 

ANDAs: An Example 

for Modified Release 

Dosage Forms  

  

  , 

  

 

  

   NIR  

   

-  

  

 

(US FDA)  

Quality by Design for 

ANDAs: An Example 

for Immediate Release 

Dosage Forms  

  

  , 

  

 

  

  
-  

CMC- IM Working 

Gruop  

Pharmaceutical 

Development Case 

Study: ACE 

Tablets  

  

   

  

   NIR  

   

-  

  

 

(MHLW)  

Quality Overall 

Summary Mock P2 

(Description 

Examples)  

  

  , 

  

 

NIR,  

  

  

  

  

 , 

 , 

  , 

  

  

  

 

 

(EFPIA)  

Mock P2 for 

"Examplain" 

Hydrochloride  

  

  , 

  

 

 , 

NIR   

  

-  

  

 

 QbD   

-  

  

  , 

  

  

  

  

 
-  

  

 

 QbD   

- K  

  

   

  

, NIR  

  , 

   

-  

  

 

 QbD   

- K  

  

   

  

, NIR  

  , 
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QbD   ,      

  Medium impact        

.           

      .  

 II - 2- 5:  QbD  Medium impact      

  QbD          

  

 

(US FDA)  

Quality by Design 

for ANDAs: An 

Example for 

Modified Release 

Dosage Forms  

 

 

  

(10 L, 300 L, 

1200 L)  

    

 

(durg 

layering)  

  

( 5 L, 60  L, 120 

L)  

(%), air volume  

plate    

,     

 

 

V   

(16qu, 7.5 cu ft, 

30 cu ft)  

 , NIR  

 
10  ,  

49   
, ,   

  

 

(US FDA)  

Quality by Design 

for ANDAs: An 

Example for 

Immediate 

Release Dosage 

Forms  

 

V   

(17.6  L, 150  L, 

500 L)  

 , Froude  

,  (  

)  

  

 

(   120  

mm, 200 mm)  

  ,   

(roll pressure),  

     

 

 

V   

(17.6 L, 150 L, 

500 L)  

Headspace   

   

 -  
  

   

CMC- IM 

Working 

Gruop  

Pharmaceutical 

Development 

Case Study: 

ACE Tablets  ̇

 
  

(5  L, 200 L)  

 , NIR   

  

  -  

  

  , NIR  

    

 

  

(5  L, 200  L, 

1500 L)  

,   

 -  
  

   

  Quality Overall  -  NIR,   
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(MHLW)  

Summary Mock 

P2 (Description 

Examples)  

    

     

 

 

(EFPIA)  

Mock P2 for 

"Examplain" 

Hydrochloride  

  

-  

   

  

    

  

   

  NIR, 

   

   

  

 NIR     

 

, NIR   

  , 

/ /   

 

 

 QbD  

 -

 

 -    

 -  

   

    

   

/  -  

  , NIR 

   

     

 

 

 QbD  

 - K  

 
Single pot  

(10  L, 70 L)  

Froude  ,  

  

 
, 

 

NIR    

 

      

 

 

 QbD  

 - K  

/ /

 
  

   

  ,  

 ,   

   

/    

 , Froude  

, NIR   , 

   

   

  ,  

NIR    

  

    
Froude    , 
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      Medium impact   

      Medium impact    
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3   (Scale up)       

3.1         

          

 . ,         

   .      

( Quality by Deisgn, QbD)       

      .      

      .    

         

  .  

           

        .  ,  

        .  

     ,       

 ( Empirical models) ,    ( Engineering prin ciple -

based models)    ( Physics - based models)    

.  

  /       

   ,      
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  1 ( ,    )     

      .     
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3.2        

           

   .       

       ,    

   .  ( Multivariate analysis), 

( Design of Experiements, DoE)  Monte Carlo   . 

          

          

.        

    .      

  . Monte Carlo      

       .  

   ( Population balance model, PBM)     

      ,      
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  ,          

.         

          

    . 
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  .         
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3.2.1     

         

          

(Dimensional analysis)   .     

    ,       

       .    

           

 . 

 ,      , ,   

    .    

  , , ,      .  

        

  .        SI 

 .       .  SI  

  .  , , , , , ,  

 7 . 

 II - 3- 1:   7     

    

( Length)  [ L ]  m(meter)  

( Mass)  [ M]  Kg( kilogram)  

( Time )  [ ]  Sec( second)  

(Temperature)  [ T ]  K(Kelvin)  

( Amount of substance)  [ N]  mol( mole)  

( Electric current )  [A]  A(ampere)  

( Luminous intensity)  [C]  cd( candela)  
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.         

.  

 II - 3- 2:      

  

 [ L 2]  

 [ L 3]  

(Velocity)  [ LT - 1]  

(Acceleration )  [ LT - 2]  

( Density )  [ ML - 3]  

(Dynamic viscosity )  [ ML - 1T - 1]  

(Surface tension )  [ MT - 2]  

( Momentum)  [ MLT - 1]  

( Force )  [ MLT - 2]  

( Pressure ), ( Stress )  [ ML - 1T - 2]  

(En ergy ) , (Work), (Torq ue)  [ ML 2T - 2]  

(Power)  [ ML 2T - 3]  

̌ ̌ 

            

   . ,        

        . 

           

,  ,   .    

       ,   

          . 

         

    .       

    ,         

    ,      

        .   

           

.   
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       3   

         . 

         . 

         

      .  , , 

     ,    

         

   .  

  

∙› Ҋ ₭♆ ┘ởἘ
(Complete similarity)

͖ ♅ ┘ởἘ
(Geometric similarity)

Ҽᴌ ♅ ┘ởἘ
(Dynamic similarity)

↔Ҽ ♅ ┘ởἘ
(kinematic similarity)
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       .  

  ( Target Quantity )     

  .         

  .      ,  

,     . 

 II - 3- 3:         

    

  ( power)  P 

( force )  F 

 

 

  ( stirrer diameter)  d 

( displacement)  D 

(length )  ὰ 

(height)  Ὤ 

 ( density )  ʍ 

 ( kinematics viscosity)  v 

 (dynamic viscosity)  ʂ 

(V elocity)  ʉ 

  ( rotatopnal speed)  n 

 (gas throughput)  q 

(gravitational acceleration)  Ὣ 

   ( velocity of sound)  ʉ 

  ( molecular free path length)  ʇ  

  ( mass transfer coefficient)  k 

   ( axial displacement coefficient)  Ὀ  

(t ime)  ɬ 

 ( gas constant)  R 
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        ,  

,     .  

       .   

    .      

       .  

   ,  ,     

  .        

 .          

  .  

 II - 3- 4:        

( Number )    

Reynolds  Re 
ʉὰ

Ö
 

Froude  Fr  
ʉ

ὰὫ
 

Galilei  Ga 
Ὣὰ

Ö
 

Archmedes  Ar  
Ὣɝ”ὰ

ʉ”
 

Euler  Eu 
ɝ”

”ʉ
 

Newton  Ne 
&

”ʉὰ
  

0

”ʉὰ
 

Weber  We 
”ʉ

„
 

Ohnesorge  Oh 
ʂȾ

ʍʎὰȾ
 

Mach  Ma 
ʉ

ʉ
 

Knudsen  Kn  
ʇ

ὰ
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     -       

     .       

   -        

           

       .    

         

         .  

 II - 3- 5:       

( Number )    

Nusselt  Nu 
Ὤὰ

ʇ
 

Prandtl  Pr  
Öʍ#

ʇ
 

Grashof  Gr 
ɼɝɬÇὰ

Ö
 

Fourier  Fo 
ʇÔ

ʍ# ὰ
 

Peøclet  Pe 
ʉὰʍ#

ʇ
 

Rayleigh  Ra 
ɼɝɬÇὰʍ#

ʇÖ
 

Stanton  St 
Ὤ

ʉʍ#
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      ,     

          

    .    , , ,  

         

.   ,      ,   

  .        

             

         

    .        , 

           .  

 II - 3- 6:       

( Number )    

Sherwood  Sh 
Ëὰ

Ὀ
 

Schmidt  Sc 
Ö

$
 

Bodenstein  Bo 
ʉὰ

Ὀ
 

Lewis  Le  
ʇ

ʍ#$
 

Stanton  St ËȾʉ 

              

        .   

    ,       

.         . 

        .  

         

        .   

          

        .   

         . 

        ,  

,       .    

        

    . 
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3.2.2    

   , ,     

        .   

    ,       

           

      . 

        

            

            

.     ,       

      .   

           

          

 .          

          

     .     

       .  

   ( Discrete Element Method, DEM ) , 

(Computational Fluid Dynamics, CFD), ( Finite 

Element Method, F EM)   .     

     PBM    (Hybrid 

models)         . 
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3.2.2.1  ( Discrete Element Method, DEM )  

        

,        ,     

    .      

   .     ,  

        .    

, , , ,       

   .        

.  

 II - 3- 7:       
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 .      .   
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  2        .   

     ,      
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