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The s u r f a c e  t e n s i o n  of a tomised f i l m  c o a t i n g  solu’iions is one o f  t h e  f a c t o r s  
which i n f l u e n c e s  t h e  adhesion and s p r e a d i n g  behaviour  o f  d r o p l e t s  on a t a b l e t  
s u r f a c e .  I t  has  been r e p o r t e d  p r e v i o u s l y  (Aulton e-k a l .  1986)  t h a t  t h e  s u r f a c e  
t e n s i o n  o f  bulk aqueous HPMC s o l u t i o n s  v a r i e s  l i t t l e  (44.5-46.2mNm-l) over  a 
range o f  c o n c e n t r a t i o n s  (5-12% w / w )  commonly encountered i n  p r a c t i c e  and 
t h e r e f o r e  would n o t  be expected .to be  a v a r i a b l e  i n  t h e  s p r e a d i n g  p r o c e s s  on t h e  
t a b l e t  s u r f a c e .  However dur ing  spray3ng t h e r e  is a very l a r g e  i n c r e a s e  i n  
s o l u t i o n  s u r f a c e  a r e a ;  typically 40m is genera ted  from l O O m l  o f  s o l u t i o n  d u r i n g  
a tomisa t ion  ( d a t a  from Malvern d r o p l e t  s i z e r ,  Model 2200) .  This  g e n e r a t i o n  o f  
new s u r f a c e  may be s u f f i c i e n t  t o  produce d r o p l e t  s u r f a c e s  which a r e  u n s a t u r a t e d  
wi th  HPMC and t h u s  e x h i b i t  a g r e a t e r  s u r f a c e  t e n s i o n  than t h a t  o f  bu lk  s o l u t i o n s .  
The r e l a t i o n s h i p  between s u r f a c e  t e  s i o n  and c o n c e n t r a t i o n  f o r  aqueous HPMC 
s o l u t i o n s  has  been determined a t  20 C u s i n g  a t o r s i o n  ba lance .  The d a t a  shows a 
s u r f a c e  tens ion-concent ra t ion  p r o f i l e  similar t o  t h a t  e x h i b i t e d  by o t h e r  
non-ion:? s u r f a c e  a c t i v e  age ts. The e i s  a decrease  i n  s u r f a c e  t e n s i o n  from 
72.8mNm a t  0% w/w t o  55.4mNm-’ a’c 2x10-’% w / w .  A t  t h i s  p o i n t  t h e r e  is l sharp  
change i n  g r a d i e n t ,  t h e  s u r f a c e  t e n s i o n  f a l l i n g  less s t e e p l y  to 44.5mNm- a t  a 
c o n c e n t r a t i o n  o f  12% w/w. 
The s u r f a c e  excess  c o n c e n t r a t i o n  o f  HPMC a t  c o n c e n t r a t i o n s  below 2 ~ l O - ~ %  w/w can 
be calcula-Led from t h e  Gibbs a s o r p t i o n  equat ion .  If HPMC is ass igned  a weight 
avei’age molecular  weight  o f  3x10 (Rowe 1980) and t h e  s o l u t i o n  d e n s i t y  is known, 
:;hen -:he number o f  molecules i n  each s i z e  o f  d r o p l e t  f o r  a p a r t i c u l a r  
concen-:ration can be c a l c u l a t e d .  S i m i l a r l y  t h e  s u r f a c e  area o f  t h e  d r o p l e t s  
be obta ined  and t h e r e f o r e  t h e  number o f  HPMC molecules  a v a i l a b l e  p e r  m 
genera-ted s u r f a c e  can be e l u c i d a t e d  f o r  any d r o p l e t  s i z e .  This  v a l u e  can then  be 
compared - d i t k :  the  s u r f a c e  excess  c o n c e n t r a t i o n s  c a l c u l a t e d  from t h e  s u r f a c e  
tens ion-concent ra t ion  p r o f i l e  and hence t h e  d r o p l e t  diameter  below which t h e  
d r o p l e t  s u r f a c e  t e n s i o n  i n c r e a s e s  markedly above t h a t  of  t h e  bulk  s o l u t i o n  can be  
c a l c u l a t e d ,  as can t h e  s u r f a c e  t e n s i o n  o f  d i f f e r e n t  d r o p l e t  s i z e s  below t h i s  
diameter  For example f o r  t h i s  d a t a ,  i f  a 9% w/w HPMC s o l u t i o n  ( d e n s i t y  = 
1021kgm-3j .is atomised,  a l l  d r o p l e t s  smaller t h a n  143pm would e x h i b i t  s u r f a c e  
t e n s i o n s  above t h e  i n f l e c t i o n  a t  55.4mNm . E a r l i e r  work (Aulton e t  a l .  1986) 
has  shown t h a t  i n  a t y p i c a l  commercial spray  between 90 and 100 w t . %  o f  d r o p l e t s  
are below t h i s  s i z e .  The a l c u l a t e d  d r o p l e t  s u r f a c e  t e n s i o n  ( 8  ) f o r  a 9% w/w 
aqueous HPWC s o l u t i o n  a t  20 C i n c r e a s e s  l i n e a r l y  with d e c r e a s i n g  i n d i v i d u a l  
drople- t  diameter  ( D  ) f o r  dropleks  below 1 4 9 m  as def ined  i n  t h e  equat ion  below: 
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A time-dependent r e d u c t i o n  i n  t h e  s u r f a c e  t e n s i o n  o f  bulk- PMC s o l u t i o n s  h a s  a l s o  
been observed. For  example, a t  a concen.Lration o f  2x10 ‘% w/w approximately 10 
hours  was r e q u i r e d  b e f o r e  t h e  e q u i l i b r i u m  s u r f a c e  t e n s i o n  w a s  reached.  
The above o b s e r v a t i o n s  l e a d  t o  t h e  conclus ion  - that  t h e  s u r f a c e  t e n s i o n  o f  
d r o p l e t s  h i t t i n g  a t a b l e t  s u r f a c e  may be cons iderably  g r e a t e r  t h a n  t h a t  p r e d i c t e d  
from measuring t h e  bulk  s u r f a c e  t e n s i o n ,  t h i s  e f f e c t  be ing  more pronounced wi th  
s m a l l e r  d r o p l e t s  and l e s s  concent ra ted  s o l u t i o n s  and p o s s i b l y  p o t e n t i a t e d  by t h e  
t ime taken  f o r  HPldC molecules ’co reach  t h e  s u r f a c e .  Spreading o f  f i l m  c o a t i n g  
s o l u t i o n s  on t a b l e t  s u r f a c e s  may t h e r e f o r e  n o t  fo l low expected t r e n d s .  F a c t o r s  
such as solven-t  evapora t ion  dur ing  t r a v e l  t o  t h e  t a b l e t ,  polymer p o l y d i s p e r s i t y  
and -the i n c l u s i o n  o f  formula t ion  a d d i t i v e s  may a l s o  i n f l u e n c e  t h i s  phenomenon. 
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