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I n t e r b a t c h  v a r i a t i o n  i n  t h e  p h y s i c a l  p r o p e r t i e s  o f  e x c i p i e n t s  can 
cause problems i n  t h e  r o u t i n e  product ion of pharmaceut ical  dosage forms. lie have 
observed such l a r g e  d i f f e r e n c e s  i n  t h e  conpact ion p r o p e r t i e s  o f  two ba tches  o f  
E l c e m a  G250, a brand of microf ine  c e l l u l o s e  (Degussa, West Csrmany) , t h a t  t h e  
t e n s i l e  s t r e n g t h  of  tablets prepared  from ba tch  A w a s  up t o  4 times t h a t  f o r  
b a t c h  B. 
b e f o r e  they f a i l e d  i n  a d i a m e t r a l  compression t e s t ,  s o  t h e  work of f a i l u r e  - a 
parameter  i n d i c a t i n g  t h e  toughness of t a b l e t s  (Rees & Rue, 1978a) - of ba tch  A 
was up t o  7 times t h a t  o f  b a t c h  B. 

T e s t s  showed t h a t  both b a t c h e s  conformed t o  t h e  manufac turer ’s  s p e c i f i c a t i o n s .  
F u r t h e r  t e s t s  i n c l u d i n g  p a r t i c l e  s i z e  a n a l y s i s ,  scanning  e l e c t r o n  
photomicrographs, and carbon an6 hydrogen a n a l y s i s  r e v e a l e d .  no d i f f e r e n c e s  which 
could account  f o r  t h e  d i f f e r e n t  compression p r o p e r t i e s .  

Elsewhere ( R e e s  & Rue, 1978b) w e  have r e p o r t e d  on t h e  s t ra in- ra te -dependent  
deformation of s e v e r a l  e x c i p i e n t s  d u r i n g  compaction. The s t r a i n  r a t e  s e n s i t i v i t y  
of t h e  Elcema ba tches  A and B w a s  examined us ing  two techniques  - stress 
r e l a x a t i o n  s t u d i e s  and measurement of non-recoverable eeformation (NRD) of 
preformed conpacts  loaded t o  75% of  t h e i r  b reaking  f o r c e  i n  a d i a n e t r a l  
compression tes t .  

To examine stress r e l a x a t i o n ,  a t a b l e t  w a s  compressed t o  a known f o r c e  i n  a 
r e c i p r o c a t i n g  t a b l e t  machine; wi thout  a l t e r i n g  t h e  p o s i t i o n  of t h e  instrumented 
upper punch, t h e  f o r c e  on t h e  punch w a s  monitored as a f u n c t i o n  o f  t i m e .  A f t e r  
360 seconds t h e  decrease  i n  f o r c e  a s  a func t ion  o f  t h e  mximum upper punch f o r c e  
w a s  29% f o r  b a t c h  A and only 27.5% f o r  b a t c h  B. However d u r i n q  t h e  f i r s t  0 .5  
second p e r i o d  t h e  r e l a x a t i o n  of: batch  A was 19% and o f  b a t c h  B ,  1 4 % .  The g r e a t e r  
d i f f e r e n c e  i n  r e l a x a t i o n  between t h e  ba tches  a t  s h o r t e r  times compared with t h e  
longer  t i m e  sugges ts  t h a t  t h e  p l a s t i c  deformation of  ba tch  B i s  m r e  time 
dependent than t h a t  of ba tch  A. 

We have shown (Rees & Rue, 197813) t h a t  an i n c r e a s e  i n  t h e  n e g a t i v e  g r a d i e n t  of  t h e  
l i n e a r  r e l a t i o n s h i p  between log  NRD o f  t a b l e t s  and l o g  r a t e  o f  p l a t t e n  movement, 
i n d i c a t e s  t h a t  p l a s t i c  deformation o f  t h e  material i s  more s e n s i t i v e  to  s t r a i n  
r a t e .  For ba tches  A and B ,  t h e  g r a d i e n t s  were -0.082 and -0.145 r e s p e c t i v e l y ,  
aga in  showing t h a t  ttie p l a s t i c  deformation o f  Elcema ba tch  B i s  more s t r a i n  r a t e  
s e n s i t i v e .  

I t  i s  l i k e l y  t h e r e f o r e ,  t h a t  a t  t h e  h igh  s t r a i n  r a t e s  which o p e r a t e  dur inq  powder 
compaction, a hj-gher p r o p o r t i o n  o f  t h e  t o t a l  deformation of  Elcema b a t c h  B w i l l  
be e l a s t i c  compared wi th  ba tch  A. E l a s t i c  recovery 2 u r i n g  decompression will 
t h e n  cause bond r u p t u r e  and, combined with t h e  reduced p l a s t i c  flow dur ing  
compaction which r e s u l t s  i n  less e x t e n s i v e  bonding, t h i s  w i l l  lower t h e  t e n s i l e  
s t r e n g t h  of  ba tch  B tablets  compared t o  t h a t  of ba tch  A t a b l e t s .  

Problems of t h e  type d e s c r i b e d  i n  t h i s  communication might be  avoided i f  a 
physico-mechanical q u a l i t y  c o n t r o l  parameter  which measures t h e  deformation 
behaviour  of a m a t e r i a l  were i n t r o d u c e 6  i n t o  t h e  s p e c i f i c a t i o n s .  Such a 
parameter  could  be stress r e l a x a t i o n  va lues  a f t e r  a given t ime o r  t h e  q r a d i e n t  
o f  t h e  r e l a t i o n s h i p  between NRD and p l a t t e n  r a t e .  
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