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Elsewhere we have shown (Rees, Rue & Richardson, 1977; Rees & Rue, 
1978) t h a t  work-of-fai lure  or toughness i s  a more u s e f u l  p r o p e r t y  than breaking  
s t r e n g t h  t o  q u a n t i f y  t h e  r e s i s t a n c e  of  t a b l e t s  t o  mechanical f a i l u r e .  
formula ted  wi th  b r i t t l e  m a t e r i a l s  a r e  l e s s  tough than  t h o s e  composed of p l a s t i c  
e x c i p i e n t s .  We have t h e r e f o r e  examined changes i n  touqhness when a p l a s t i c a l l y  
deforming dry-binder  i s  i n c o r p o r a t e d  i n t o  t a b l e t s  of a b r i t t l e ,  di rect-compression 
di l u e n t .  

T a b l e t s  of  Emcompress (d ica lc ium Dhosphate d i h y d r a t e ,  K.  K .  Greef L t d . ,  Croydon, 
U . K . )  were compressed from samples of  5 0 0 i 2  mg, us ing  12.7 mm d iameter ,  plane-  
faced  punches i n  a Manesty E2  t a b l e t i n g  machine. Ten t a b l e t s  were prepared  a t  
each of  f i v e  compaction f o r c e s  frcm 5 t o  25 kN; t h e  d i e  w a s  l u b r i c a t e d  by 
p r e v i o u s l y  compressing a powder sample conta in ing  e q u a l  p a r t s  o f  Emcompress and 
magnesium s t e a r a t e .  Using t h e  same procedure,  t a b l e t s  were prepared  from dry 
powder mixes o f  Encompress wi th  2 .5 ,  5,  10, 2 0  and 40% w/w methyl c e l l u l o s e  
(Celacol  Gum M2500 BPC, B r i t i s h  C e l a n e s e ) .  I n  one exper imenta l  s e r i e s ,  t h e  

powders and t h e  t a b l e t s  were s t o r e d  a t  50% RH, 24OC f o r  2 4  hours  b e f o r e  
compression and t e s t i n g .  I n  a second series,  t h e  t r i a l s  w i t h  Emcompress 
c o n t a i n i n g  0, 5 and 40% w/w methyl c e l l u l o s e  (MC) were r e p e a t e d  us ing  s t o r a g e  
c o n d i t i o n s  of  6 5 % R H ,  24OC. 
tablets were measured as d e s c r i b e d  by Rees & Rue (19781, toughness be ing  t h e  a r e a  
under t h e  load-displacement curve f o r  a t a b l e t  d u r i n g  a d i a m e t r a l  compression t e s t .  
All t a b l e t s  showed a r e c t i l i n e a r  i n c r e a s e  i n  t e n s i l e  s t r e n g t h  wi th  compaction 
f o r c e  up t o  2 5  kN and t h e  r e l a t i o n  was apparent ly  u n a f f e c t e d  by an i n c r e a s e  i n  RH 
from 50 t o  65%. S u r p r i s i n g l y ,  MC had no b e n e f i c i a l  e f f e c t  on the t a b l e t  s t r e n g t h  
i r r e s p e c t i v e  of humidi ty  o r  compaction f o r c e ;  i n  f a c t  MC s l i g h t l y  decreased t h e  
t e n s i l e  s t r e n g t h ,  presumably because i n t e r p a r t i c u l a t e  bonds "contaminated" by Mc 
were weaker than those  formed d i r e c t l y  between p a r t i c l e s  of  Emcompress. T a b l e t  
toughness a l s o  i n c r e a s e d  r e c t i l i n e a r l y  wi th  compaction f o r c e  e x c e p t  t h a t  t a b l e t s  
c o n t a i n i n g  40% MC a t  h igh  humidi ty  e x h i b i t e d  very l i t t l e  i n c r e a s e  i n  toughness 
above 2 0  kN compaction f o r c e .  A t  50% RH, toughness remained unchanged a s  t h e  MC 
c o n t e n t  i n c r e a s e d  t o  5% b u t  10, 2 0  and 4 0 %  MC produced rank o r d e r  i n c r e a s e s  i n  
t a b l e t  toughness, up t o  a maximum of  3 times t h e  value f o r  Emcompress a lone .  The 
toughness  versus  compaction-force p r o f i l e  of Emcompress a l o n e  was t h e  same a t  50 
and 65% RH. However t h e  toughness  o f  tablets c o n t a i n i n g  40% MC w a s  i n c r e a s e d  
s l i g h t l y  hy an i n c r e a s e  i n  PSI, t h i s  e f f e c t  b e i n g  most s i g n i f i c a n t  f o r  t a b l e t s  
compressed a t  2 0  kN; the r e l a t i v e l y  minor e f f e c t  i s  probably due t o  t h e  small 
change i n  moisture  c o n t e n t  o f  MC between 50 and 65%FtH. 

We conclude t h a t  an i m p o r t a n t  proper ty  of a b i n d e r  i s  t o  i n c r e a s e  t h e  toughness of  
t a b l e t s  by f a c i l i t a t i n g  p l a s t i c  deformation of i n t e r p a r t i c u l a t e  bonds. This  w i l l  
reduce the  f r i a b i l i t y  o f  a t a b l e t  and i n c r e a s e  i t s  r e s i s t a n c e  t o  mechanical shock 
even i f  the  b i n d e r  f a i l s  t o  i n c r e a s e  t a b l e t  s t r e n g t h .  I t  i s  i n t e r e s t i n g  t h a t  i n  
t h i s  s tudy  a convent iona l  s t r e n g t h  t e s t  would have r e j e c t e d  MC a s  producing no 
ixaprovement i n  t a b l e t  p r o p e r t i e s  whereas our  toughness t e s t  confirms t h e  usefu lness  
of t h i s  e x c i p i e n t  a s  a dry b i n d e r .  Thus even a s l i q h t  decrease  i n  t a b l e t  stren$h 
provides  no guarantee t h a t  a formula t ion  a d d i t i v e  h a s  an adverse  e f f e c t  on t a b l e t  
p r o p e r t i e s .  
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