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Magnesium s tearate  (MS) i s  known t o  form a l u b r i c a n t  f i l m  around carrier 
p a r t i c l e s  which  becomes c o n t i n u o u s  f o l l o w i n g  pro longed  mixing ( B o l h u i s  e t  al 
1975).  Such f i l m  f o r m a t i o n  i s  c o n s i d e r e d  t o  be a t  l e a s t  p a r t l y  r e s p o n s i b l e  f o r  
the reduced mechanical s t r eng th  of compressed tablets and reduced homogeneity of 
drug-excipient mixes i n  t h e  presence of MS ( L a i  and Hersey 1979). 

I n  t h e  p r e s e n t  s tudy ,  b i n a r y  m i x e s  were produced by b l e n d i n g  approx. 300 g 
m i c r o c r y s t a l l i n e  c e l l u l o s e  (MCC) w i t h  0.5% w / w  MS f o r  up t o  20 min i n  a 3 
dm3cube mixer. Tablet normalized work of f a f l u r e  v a l u e s  were f o  d t o  decrease 
f rom a p p r o x  1700 J m-2 a f ter  1 rnin mix ing  t o  approx  1300 J m-'after 20 m i n  
mixing, although wer the same time MS homogeneity was v i r t u a l l y  unchanged. This 
is considered t o  be due t o  r a p i d  d i spe r s ion  of MS agglomerates after less t h a n  2 
rnin mixing;  f u r t h e r  mix ing  s imply  c a u s e s  a g g l o m e r a t e  breakdown i n t o  s i n g l e  
p a r t i c l e s  which  c o a t  MCC p a r t i c l e  s u r f a c e s  but have  no e f f e c t  on bu lk  
h an0 ge nei t y. 

I n  order t o  r e s t o r e  compress ib i l i ty  of MCC/MS t o  t h a t  found a f t e r  less t h a n  2 min 
mix ing  i t  was c o n s i d e r e d  t h a t  r e v e r s i n g  t h e  MS d i s p e r s i o n  p r o c e s s  would be 
b e n e f i c i a l .  Talc (T)  and  c o l l o i d a l  s i l i c a  (CS) a t  a c o n c e n t r a t i o n  of 2% were 
mixed separa te ly  f o r  10 mins. w i t h  b inary mixes ( 20 rnin mixing ) contairxing MCC 
and 0.5% MS. Ternary  mixes  c o n t a i n i n g  T w e r e  found  t o  produce t a b l e t s  h a v i n g  
s l i g h t l y  r educed  mechan ica l  s t r e n g t h s ,  whereas t ab le t s  c o n t a i n i n g  C S  had 
increased  s t r e n g t h s  ( fig 1 1. The reason f o r  t he  d i f f e r e n t  performance of the 2 
t e r n a r y  components was c o n s i d e r e d  t o  be due t o  T a c t i n g  a s  a car r ie r  f o r  MS 
particles, thereby facil i tat ing d i s p e r s i o n  T was found t o  s t a b i l i s e  both t e r m r y  
and quaternary mixes by becoming coated wi th  MS which  would normally s t r i p  drug 
p a r t i c l e s  f rom c a r r i e r  s u r f a c e s .  I n  c o n t r a s t ,  CS t ended  t o  c o a t  MS due t o  i t s  
e x c e p t i o n a l l y  h igh  s u r f a c e  area the reby  r e d u c i n g  t h e  d e l e t e r i o u s  e f f e c t  of 
wermixing  on tablet p r o p e r t i e s  I n  a second set  of experiments , T and CS were 
b lended  s e p a r a t e l y  w i t h  MS f o r  10 rnin p r i o r  t o  a d d i t i o n  of MCC. T a b l e t s  
c o n t a i n i n g  T showed a more marked d e c r e a s e  i n  mechan ica l  s t r e n g t h  w h e r e a s  CS 
produced a mwe  marked inc rease  i n  s t rength ,  r e s t o r i n g  compress ib i l i ty  t o  better 
than  after only 1 min mixing w i t h  MS. This was t aken  as f u r t h e r  evidence t h a t  T 
became c o a t e d  w i t h  MS whereas C S  i t s e l f  c o a t e d  M S  These changes  i n  t a b l e t  
s t r e n g t h  w e r e  no t  due s imply  t o  t h e  mechan ica l  p r o p e r t i e s  of  t h e  2 t e r n a r y  
components s ince  T produced s t ronger  t a b l e t s  than C S  when mixed wi th  MCC i n  the 

c e  of MS (f ig .  1 ). 
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Fig. 1 
Rela t ionship  between 
powder mixing 
condi t ions  and 
t a b l e t  work of 
f a i l u r e .  




