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Batch t o  batch v a r i a t i o n  of magnesium s t e a r a t e  can g r e a t l y  a f f e c t  t h e  workabi l i ty  
of pharmaceutical formulat ions.  Var ia t ion  i n  t h e  phys ica l  p r o p e r t i e s  of commer- 
c i a l l y  a v a i l a b l e  samples of magnesium s t e a r a t e  w a s  r e p o r t e d  by Butcher and Jones 
(1972) and Mu1lc.r (1977). Increas ing  t h e  percentage  of l u b r i c a n t s  
t o  overcome poor l u b r i c i t y  o f t e n  l e a d s  t o  d i s s o l u t i o n  d i f f i c u l t i e s  due t o  t h e  
hydrophobic n a t u r e  of magnesium s t e a r a t e  and i n  a d d i t i o n  compression problems 
may a r i s e .  Poor l u b r i c a n t  ba tches  can only be  de tec ted  a t  t h e  t a b l e t i n g  s t a g e  
s i n c e  t h e r e  i s ,  as y e t ,  no simple l u b r i c i t y  test f o r  l u b r i c a n t  materials. 

The present  work i n v e s t i g a t e s  a method for. eva lua t ing  l u b r i c i t y  of d i f f e r e n t  
ba tches  of magnesium s t e a r a t e ,  u t i l i s i n g  a Universal  T e s t i n g  Instrument ( I n s t r o n  
1122). Shear s t r e n g t h  of l u b r i c a n t  material (Tra in  and Hersey 1960), temperaturn 
changes during t a b l e t  p roduct ion  ( J u s l i n  and Krogerus 
var ious  combinations of t h e  f o r c e s  involved i n  compression and e j e c t i o n  have 
been u t i l i s e d  t o  e v a l u a t e  l u b r i c i t y .  E j e c t i o n  energy Wac chosen as t h e  eva l -  
u a t i n g  parameter f o r  t h i s  i n v e s t i g a t i o n  s i n c e  it appears  t o  g ive  t h e  b e s t  pre-  
d i c t i o n  of tendency t o  s t i c k  t o  t h e  d i e  w a l l  dur ing t h e  e n t i r e  e j e c t i o n  p r o c e s s ,  
and w i l l  a l low s h a r p e r  d i f f e r e n t i a t i o n  between s imi l a r  l u b r i c a n t s .  

E j e c t i o n  energ ies  of momg samples of A )  magnesium s t e a r a t e  compressed a l o n e ,  
and B )  1% l u b r i c a n t  admixture with l a c t o s e  BP, w e r e  measured. T a b l e t s  were 
formed i n  a tungs ten-carb ide  d i e  a t  a compression rate of 2m/min, t o  a 
cons tan t  compaction f o r c e  of approximately 6OMPa. E j e c t i o n  speed used w a s  
5mm/min. 

1971),  and t h e  f o r c e s  o r  

LUBRICANT BATCH 1 2  3 4  5 6 7 8 9 1 0 1 1  

ENERGY IN J / M ~  
MEAN EJECTION A 1110 1050 655 1600 920 1k60 750 900 1080 800 950 

O F  SURFACE I N  
CONTACT WITH 
THE DIE 

B 5319 3036 4612 4434 4456 3222 2371 4938 2767 4105 3 4 1 d k  

Table  1:- E j e c t i o n  e n e r g i e s  of t a b l e t s  prepared from e leven  d i f f e r e n t  ba tches  
of magnesium stearate A )  when l u b r i c a n t  compressed a lone  and B )  when in 1% 
admixture with l a c t o s e  BP. 

With a batch r e p r o d u c i b i l i t y  of lo%, both e v a l u a t i o n s  produced a wide range 
of e j e c t i o n  va lues ,  depending upon t h e  batch used. Each produced a rank order  
f o r  t h e  l u b r i c a r t  ba tches  as shown below. 

TEST RANK ORDER 
EJECTION ENERGY 

J/N2 - aoo+ -1000+ - i300+ 
A 3 . 7 . 1 0 . 8 . 5 . 1 1 . 2 . 9 . 1 . 6 .  4. 

EJECTION ENERGY 
J/M" -3000+ -boo+  -4800+ 

B 7 . 9 .  2 . 6 . 1 1 . 1 0 . 4 . 5 . 3 . 8 .  1. 

There w a s  no c o r r e l a t i o n  between t h e  two sets of f i g u r e s .  T h i s  i n d i c a t e s  t h a t  
e x c i p i e n t s  p lay  an important p a r t  i n  determining t h e  p r a c t i c a l  e f f i c i e n c y  of a 
t a b l e t  l u b r i c a n t  and t h h t  s imple e j e c t i o n  energy measurements a lone  a r e  not a ._ 
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