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THE INFLUENCE OF DIMENSIONS ON THE STRENGTH AND STRENGTH 
V A R I A B I L I T Y  OF TABLETS 

J.W. Kennerley*, J.M. Newton* & P.  Stanley**,  Departments of Pharmacy* and 
Mechanical Engineering**, Nottingham Univers i ty ,  Nottingham, NG7 2RD 

The b a s i c  two-parameter Weibull r e l a t i o n s h i p  between a p a r t i c u l a r  value of t h e  
f r a c t u r e  stress (U ) and t h e  a s s o c i a t e d  f a i l u r e  p r o b a b i l i t y  (P ) has been shown 

-f -f t o  be v a l i d  f o r  compacts of l a c t o s e  (Stanley & Newton, 1975) .  An important  
of  t h e  Weibull hypothes is  is t h a t  t h e  mean f r a c t u r e  stress of  a ba tch  

of nominally i d e n t i c a l  compacts is a c h a r a c t e r i s t i c  of t h e  specimen and not  of 
t h e  m a t e r i a l  i t s e l f ;  it i s  a size-dependent q u a n t i t y ,  The l a r g e r  t h e  specimen 
t h e  more l i k e l y  i t  is t h a t  i t  w i l l  con ta in  a f law of given s e v e r i t y  and 
consequently t h e  smaller w i l l  b e  t h e  mean f r a c t u r e  stress. With c e r t a i n  
condi t ions  and assumptions (g tan lex  & Newton, 1975) ,  t h e  r e l a t i o n s h i p  between 
t h e  mean f r a c t u r e  s t r e s s e s  (0 8: 13 ) of batches of two s i m i l a r  specimens of 
d i f f e r e n t  volumes (V & V ) be-dgrived i n  t h e  form:- -A -B 

where m i s  t h e  Weibull modulus. 

I n  previous work, 6 ba tches  of t a b l e t s  were prepared from a -90 + 63 u m  s i z e  
f r a c t i o n  of a - l a c t o s e  monohydrate, Within a ba tch ,  t a b l e t s  w e r e  nominally 
i d e n t i c a l ,  but t h e  t a b l e t  volume was var ied  s y s t e m a t i c a l l y  from ba tch  t o  ba tch ,  
The mean f r a c t u r e  stress of  t h e  d i f f e r e n t  ba tches  could n o t ,  i n  a l l  cases ,  b e  
r e l a t e d  by equat ion ( 1 ) .  

~4 a cont inua t ion  of t h e s e  f r a c t u r e  s t u d i e s ,  f u r t h e r  tests have been c a r r i e d  o u t  
with sodium c h l o r i d e  o f  t h e  same p a r t i c l e  s i z e  a s  t h e  l a c t o s e .  Two ba tches  of  
d i f e r e n t  volume but  t h e  same diameter  t o  th ickness  r a t i o  w e r e  prepared and 
t e s t e d  under t h e  condi t ions  prev ious ly  descr ibed  (S tan ley  & Newton, 1975) ( i t  i s  
known t h a t  sodium c h l o r i d e  and l a c t o s e  compact by d i f f e r e n t  mechanisms (Cole, 
Rees & H e r s e y ,  1975)) .  For each ba tch  t h e  s t r e n g t h  v a r i a b i l i t y  w a s  adequately 
represented by t h e  Weibull r e l a t i o n s h i p .  The summarised r e s u l t s  i n  t h e  t a b l e  
show t h a t ,  cont ra ry  t o  t h e  i m p l i c a t i o n s  of  equat ion  ( l ) ,  t h e  s m a l l e r  t a b l e t s  have 
a lower mean f r a c t u r e  stress. This  demonstrates t h a t  a doub€ing of  t h e  volume 
r e s u l t s  i n  s i g n i f i c a n t  changes i n  some f e a t u r e s  of  t h e  compaction process ,  
r e s u l t i n g  i n  2 sets of  t a b l e t s  which cannot be considered a s  i d e n t i c a l ,  i n  a 
s t r u c t u r a l  sense.  

Table. C h a r a c t e r i s t i c s  o sodium c h l o r i d e  t a b l e t s  prepared by co pac t ion  a t  a -9 
r a t e  of 1 mm min-f, wi th  an appl ied  p r e s s u r e  of  35.5 MNm . 

No, i n  Table t  Table t  Table t  Mean Weibull Predic ted  mean 
bbatch diameter  th ickness  v o l y e  f a i l u r e  modulus f a i l u r e  stress 

c m  cm c m  s t r e s s  (m)  from equat ion (1)  
___-_.I__ 

( n f )  MNm-2 m=D m=10 m = l l  

25 1 261 0,421 0,5258 1‘02 11 .75  - - - 
24 1,009 0,328 0,2623 0.85 9.14 1 , 1 0 2  1 .093  1,087 
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