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Capping i s  a problem t h a t  is o f t e n  encountered during t a b l e t  formulation and 
manufacture. It has been ascribed t o  e i t h e r  the  deformational p rope r t i e s  of the 
mater ia l  ( R i t t e r  and Sucker 1980) o r  t o  t he  presence of entrapped a i r  within the  
i n t e r s t i c e s  of the  t a b l e t  dur ing  compression (Long and Alderton 1960). R i t t e r  and 
Sucker (1980) reported t h a t  use of f a u l t y  o r  badly matched tool ing  has a l so  been 
associa ted  with capping. The present  work i n v e s t i g a t e s  the  influence of punch and 
d i e  t o l e r ance  on t he  capping behaviour of t h r ee  formulations a t  several  
compression speeds. 

The compression p rope r t i e s  of t h r ee  formulat ions,  prepared by conventional wet 
granula t ion  techniques,  were s tudied  us ing  the  ICI High Speed Compression 
Simulator (Hunter e t  a1 1976) which had been s e t  up t o  simulate the ac t ion  
of a Manesty Rotapress Mark I1 45 s t a t i o n  t a b l e t  press  running a t  various speeds 
i n  t he  range 60&5,000 t a b l e t s  per minute. The punch to lerance  was a l t e r ed  by 
i n s t a l l i n g  t h r e e  punch and d i e  s e t s  manufactured by I Holland8 (Long Eaton, 
Notte.)  t o  to lerances  commonly used by Pharmaceutical t oo l ing  manufacturers. The 
a i r  gap between punch t i p  and d i e  wall  f o r  each s e t  was found t o  be 10.5, 15, 
and 36.5 um r e spec t ive ly .  

A d iametra l  breaking strengtWcompression pressure  p r o f i l e  was obtained f o r  each 
formulation and the  compression pressure  a t  which capping occurred was determined. 
Repeat runs were ca r r i ed  out  i n  which the  compression speed and punch tolerance 
were changed independently. 

The d a t a  obtained f o r  a l l  ma te r i a l s  i nd i ca t e  t h a t ,  f o r  a p a r t i c u l a r  compression 
speed, a s  the punch to lerance  is reduced the  capping pressure  decreases ( s ee  
Table 1 ) .  I n  addi t ion ,  a s  compression speed i s  a l t e r e d  independently of punch 
to lerance ,  t h e  capping pressure  decreases wi th  increas ing  compression speed. 
The reduction i n  capping pressure with decreasing punch to lerance  i s  g r e a t e r  a t  
higher compression speeds. The inf luence  of formulation was found t o  be l e s s  
s i g n i f i c a n t .  However, t h e  decrease i n  capping pressure  with the  reduction i n  
t he  punch to lerance  can be r e l a t ed  t o  the  i n i t i a l  granule bed porosi ty.  

It i s  poss ib le  t h a t  the t rends  observed may be a t t r i b u t e d  t o  the  r a t e  of 
r e l e a s e  of a i r  from t h e  granule bed during compression. I f  the r a t e  of r e l ea se  
of a i r  i s  r e s t r i c t e d  by reducing punch to lerance  or  increas ing  compression 
speed, t h e  capping pressure  i s  reduced. Likewise, t h e  presence of a l a rge r  
proport ion of a i r  i n  t he  granule bed i . e .  a high granule porosi ty,  r e s u l t s  i n  a 
reduction i n  t he  capping pressure.  It would appear from these  r e s u l t s  t ha t  the 
presence of entrapped a i r  i s  an important f ac to r  i n  capping. 

Table 1. The capping pressure  (MPa) f o r  t h r e e  formulations 
and t h r e e  punch to lerances  a t  2500 t a b l e t s h i n u t e .  
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