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FLOW PROPERTIES AND TABLET WEIGHT U N I F O R M I T Y :  EFFECTS OF 
I" GRANULE S I Z E  AND MACHINE SPEED 

S.B. Tan, R .C .  Moreton, D.  Smi th ,  Pha rmaceu t i ca l  Research and Development 
Department ,  P f i z e r  C e n t r a l  Resea rch ,  Sandwich, Kent .  

I t  is  g e n e r a l l y  assumed t h a t  a good,  uniform g r a n u l e  f l o w  rate  is  a 
p r e - r e q u i s i t e  f o r  good t a b l e t  we igh t  u n i f o r m i t y .  To d a t e ,  a clear 
c o r r e l a t i o n  between t h e  f l o w  p r o p e r t i e s  of g r a n u l a t i o n s  and u n i f o r m i t y  of 
t a b l e t  we igh t s  has  n o t  been e s t a b l i s h e d  (Gunsel and Lachman 1963; Gold e t  a l .  
1968; K r i s t e n s e n  and Jensen 1969) .  Cole e t  a l .  (1974)  observed l i t t l e  
c o r r e l a t i o n  between powder f l o w  rate  and u n i f o r m i t y  of f low.  

Our i n v e s t i g a t i o n s  have shown t h a t  t h e r e  i s  a c o r r e l a t i o n  between o r i f i c e  f low 
r a t e ,  u n i f o r m i t y  of  f l o w  and i n t e r - t a b l e t  weight  v a r i a t i o n .  Granu les  
p repa red  from calcium c a r b o n a t e ,  l a c t o s e  and maize s t a r c h  were s i e v e d  i n t o  
v a r i o u s  s i z e  f r a c t i o n s  between 90 t o  1000 pm. Using a f lowmeter  s imi la r  t o  
t h a t  d e s c r i b e d  by Cole e t  a l .  ( 1 9 7 4 ) ,  f l o w  s t u d i e s  were performed on each  s i z e  
f r a c t i o n  of t h e  u n l u b r i c a t e d  g r a n u l e s .  Both mean f l o w  r a t e  and t h e  
c o e f f i c i e n t  of v a r i a t i o n  ( c . v . )  of f l o w  rate were de te rmined .  S i m i l a r  
s t u d i e s  were c a r r i e d  o u t  on f i v e  of  t h e  s i e v e  f r a c t i o n s ,  l u b r i c a t e d  w i t h  
magnesium s tearate .  The amount of l u b r i c a n t  was a d j u s t e d  t o  compensate f o r  
t h e  d i f f e r e n t  s u r f a c e  area f o r  each s i z e  f r a c t i o n .  Using a B e t a p r e s s  16 
r o t a r y  machine with s t a n d a r d  f eed  f r ame ,  t h e  l u b r i c a t e d  g r a n u l e s  were 
compressed a t  4 d i f f e r e n t  i n d i c a t e d  speeds  (650,900,  1050 and 1200 t a b l e t s  per  
m i n u t e ) .  T a b l e t  weight u n i f o r m i t y  was determined.  

The r e s u l t s  from t h e  powder f lowmeter  i n v e s t i g a t i o n s  c l e a r l y  show t h a t  f low of 
b o t h  l u b r i c a t e d  and u n l u b r i c a t e d  g r a n u l e s  w a s  markedly a f f e c t e d  by g r a n u l e  
s i z e .  Granules  which have a good f low rate  a l so  e x h i b i t e d  u n i f o r m i t y  of 
f low.  Whils t  l u b r i c a t i o n  w i t h  magnesium s tearate  i n c r e a s e d  t h e  f low r a t e ,  
t h e  f low became more e r r a t i c  ( a s  measured by t h e  c .v . ) .  Opt imal  f l o w  
p r o p e r t i e s  were achieved when g r a n u l e s  of ave rage  s i z e s  200 t o  400 pm were 
used.  R e s u l t s  from t h e  compression s t u d i e s  us ing  t h e  B e t a p r e s s  show t h a t  
i n t e r - t a b l e t  weight v a r i a t i o n  i s  dependent  on g r a n u l e  s i z e  and machine speed.  
A t  each machine speed ,  t h e r e  w a s  an o p t i m a l  g r a n u l e  s i z e  r ange  (200-350 I'm) 
which produced t a b l e t s  w i th  t h e  least  weight v a r i a t i o n s .  Comparison of t h e  
r e s u l t s  from both f low and compression s t u d i e s  i n d i c a t e s  t h a t  g r a n u l e s  which 
e x h i b i t  good uniform f l o w  shou ld  produce t a b l e t s  w i th  t h e  least  weight  
v a r i a t i o n s .  

S t rong  i n t e r p a r t i c l e  a t t r a c t i v e  f o r c e s  and mechanical  i n t e r l o c k i n g  of a n g u l a r  
g r a n u l e s  are p l a u s i b l e  e x p l a n a t i o n s  f o r  t h e  poore r  f l o w  of v e r y  s m a l l  and 
l a r g e  g r a n u l e s  r e s p e c t i v e l y .  Uneven d i e  f i l l i n g  of such g r a n u l e s  may account  
f o r  t h e  h i g h e r  weight  v a r i a t i o n .  The l a r g e r  i n t e r - t a b l e t  we igh t  v a r i a t i o n  
obse rved  a t  the  h i g h e s t  machine speed f o r  a l l  s i z e  f r a c t i o n s  is  a t t r i b u t e d  t o  
t h e  v e r y  s h o r t  f i l l i n g  t i m e  such t h a t  f l u i d i t y  of t h e  g r a n u l e s  becomes 
l i m i t i n g .  

By c a r e f u l  man ipu la t ion  of t h e  p r o c e s s i n g  c o n d i t i o n s ,  e .g .  m i l l i n g  or 
g r a n u l a t i o n ,  f o r  f o r m u l a t i o n s  which are slugged o r  w e t  g r a n u l a t e d ,  i t  may be  
p o s s i b l e  t o  op t imise  g r a n u l e  s i z e  r ange .  The powder flowmeter may be a 
u s e f u l  t o o l  i n  p r e d i c t i n g  t h e  f l o w  p r o p e r t i e s  of such g r a n u l a t i o n s  on a r o t a r y  
t a b l e t i n g  machine.  
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