
RECOMPRESSION OF TABLETS FORMED FROM DIRECT COMPRESSION B A S E S  

D . N .  Travers ,  M .  A 1  Shammat and K. Shah, School of Pharmacy, L e i c e s t e r  
Poly technic ,  L e i c e s t e r ,  L E 1  9BH, U . K .  

When t a b l e t s  a r e  formed and recompressed repea ted ly  b e f o r e  e j e c t i o n  the h y s t e r e s i s  
loops obta ined  by p l o t t i n g  compression f o r c e  a g a i n s t  punch displacement  decrease 
i n  a r e a  with t h e  number of recompressions (White,1977; Travers  and Cox,1977). 
This could be due t o  f u r t h e r  v i s c o e l a s t i c / p l a s t i c  deformation and should r e s u l t  
i n  demonstrable changes i n  t h e  p h y s i c a l  p r o p e r t i e s  of the  t a b l e t s .  

We prepared t a b l e t s  (12 mm d i a . )  and compacts (39 mm d i a . )  of common d i r e c t  
compression bases  by slow compression i n  a Dartec t e s t i n g  machine. The f o r c e  vs 
punch displacement p l o t s  on recompression were obta ined  d i r e c t l y  v i a  a n  XY p l o t t e r  
and both  d i e s  gave h y s t e r e s i s  loops  which were s i m i l a r  i n  form. The e j e c t i o n  
f o r c e  vs a x i a l  displacement  p l o t s  w e r e  ob ta ined  f o r  e j e c t i o n  a t  c o n s t a n t  s t r a i n  
r a t e .  No l u b r i c a n t s  were used. Some r e s u l t s  f o r  t a b l e t s  a r e  given below. 

Base No. of Recompressions t o  20 kN Max. E j e c t i o n  Force? 
( N )  

Sta-Rx 1500 1.15* 0.80 0.72 0.60 0.52 10 

Avicel  pH 101 0.74 0.58 0.54 0.52 0.48 157 

Paracetamol DC 0 .61 0.54 0.51 0.49 0.49 800 

Emdex 0 .53  0.48 0.46 0.46 0.49 1200 

Encompres s 0.32 0.24 0 .23  0 .23  0.22 1400 

1 2 3 4 5 

* Area w i t h i n  h y s t e r e s i s  loops (cm2). 1 cm2 E 0.1.J 
t Mean of f i v e  r e s u l t s .  

The r e s u l t s  suggest  t h a t  t h e  r e l a t i v e  ease  of e j e c t i o n  i s  r e l a t e d  t o  the  
r e d u c t i o n  i n  loop a r e a .  Both Sta-Rx and Avicel  a r e  good t r a n s m i t t e r s  of r a d i a l  
s t r e s s  when under a x i a l  load  (Sixsmith, l975;  Travers  and Cox,1977), and t h e i r  
e a s e  of  e j e c t i o n  probably r e s u l t s  from stress r e l i e f  by e l a s t i c  o r  v i s c o e l a s t i c  
r e l a x a t i o n  w i t h i n  t h e  d i e  ( c f .  Rees and Rue, 1977; Hiestand and o thers ,  1977). 
Moreover, a l though t h e  shape and va lues  f o r  t h e  e j e c t i o n  f o r c e  vs displacement 
p l o t s  d i f f e r e d  f o r  compacts and t a b l e t s  made from t h e  same base ,  they were re-  
producib le  f o r  a l l  except  Sta-Rx and Avicel .  This would be expected i f  these  
m a t e r i a l s  e x h i b i t  time-dependent s t r e s s  r e l i e f  w i t h i n  t h e  d i e .  

F u r t h e r  evidence f o r  t h i s  view has  been obtained from a s tudy  of short- term 
( t h i r t y  minutes) r e l a x a t i o n  of  t h e  e j e c t e d  compacts. Force vs displacement  p l o t s  
on d i a m e t r a l  compression t o  f r a c t u r e  i n d i c a t e d  t h a t  Avicel  and Sta-Rx both showed 
s t r e s s  r e l i e f  by time-dependent y i e l d i n g  ( c f .  Rees and Rue,1977). 
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