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PRELIMINARY EVALUATION OF VAPOUR ADSORPTION ON CELLULOSE ETHERS 
M.C.Davies, C.Hetherington, Department o f  Pharmacy, U n i v e r s i t y  o f  Manchester, 
Manchester MI3 9PL, U.K. 

The d e t e r m i n a t i o n  o f  t h e  a d s o r p t i o n  o f  o rgan ic  vapours by i n v e r s e  gas chroma- 
tography (IGCI has p e r m i t t e d  t h e  d e r i v a t i o n  o f  polymer s u r f a c e  energ ies  (Anhang & 
Gray, 19821. To da te  t h e  i n t e r f a c i a l  behaviour  o f  c e l l u l o s e  e t h e r s  commonly 
employed i n  t h e  f i l m  c o a t i n g  o f  t a b l e t s  has been examined by c o n t a c t  ang le  gonio- 
me t ry  r a t h e r  than  vapour a d s o r p t i o n  techniques (Davies, 19851. As p a r t  o f  an I G C  
i n v e s t i g a t i o n  i n t o  t h e  e f f e c t  o f  chemical  s u b s t i t u t i o n  on t h e  s u r f a c e  energ ies  of 
c e l l u l o s e  ethers,  t h i s  s tudy  r e p o r t s  on t h e  p r e l i m i n a r y  e v a l u a t i o n  o f  t h e  sens- 
i t i v i t y  o f  I G C  t o  changes i n  s u r f a c e  a d s o r p t i o n  phenomena i n  t h e  r e g i o n  o f  t h e  
g l a s s  t r a n s i t i o n  temperature, Tg f o r  t h i s  range o f  polymers. 

The I G C  exper iments were under taken w i t h  a Hew le t t  Packard 5890 gas chromatograph 
equipped w i t h  a f lame i o n i s a t i o n  d e t e c t o r .  The c a r r i e r  gas, n i t r o g e n ,  was passed 
th rough  conven t iona l  gas chromatography columns ( l e n g t h  - 6 '  : i n t e r n a l  d iameter  
- 2mml i n d i v i d u a l l y  packed w i t h  t h e  commercial grade o f  polymer, a t  a f l o w  r a t e  
o f  app rox ima te l y  20 m l  min-1. 0.1 ~1 samples o f  t h e  probe (hexane, octane o r  
dodecanel were i n j e c t e d  on to  t h e  column and t h e  r e t e n t i o n  t imes  reco rded  by: 
H e w l e t t  Packard 3392A i n t e g r a t o r .  Adso rp t i on  readings were taken  i n  one degree 
increments,  1 5  degrees e i t h e r  s i d e  o f  t h e  de tec ted  Tg va lue.  

Table 1 i l l u s t r a t e s  t h e  e x c e l l e n t  c o r r e l a t i o n  between t h e  Tg va lues  d e r i v e d  by 
I G C  and d i f f e r e n t i a l  scanning c a l o r i m e t r y  [USCI f o r  f o u r  c e l l u l o s e  e t h e r s  
commonly employed i n  pha rmaceu t i ca l  f o r m u l a t i o n s .  The v a l u e  o f  Tg f o r  HPMC and 
EC a l s o  show good agreement w i t h  p r e v i o u s  DSC s t u d i e s  ( E n t w i s t l e  and Rowe, 19791. 
T r a n s i t i o n s  were a l s o  observed f o r  HPC a t  temperatures below t h e  f i n a l  Tg v a l u e  i n  
agreement w i t h  a p rev ious  s tudy by A s p l e r  and Gray "l9821. I t  i s  o f  p a r t i c u l a r  
i n t e r e s t  t o  t h i s  study, however, t h a t  I G C  d i s p l a y e d  a h i g h e r  s e n s i t i v i t y  t o  t h e  
onset  o f  t h e  t r a n s i t i o n  f r o m  t h e  g l a s s y  t o  t h e  amorphous s t a t e  t h a n  DSC p a r t i c u l -  
a r l y  where t h e  polymer samples were outgased p r i o r  t o  a n a l y s i s ,  t o  remove su r face  
m o i s t u r e  and apprec iab le  amounts of r e s i d u a l  v o l a t i l e  i m p u r i t i e s  f rom t h e .  polymer 
b u l k .  

Table 1 : Glass T r a n s i t i o n s  o f  C e l l u l o s e  E the rs  

POLYMER Tg by I G C  Tg by DSC 

Hydroxypropylmethylcellulose (HPMC) 
H y d r o x y e t h y l c e l l u l o s e  (HECI 
E t h y l c e l l u l o s e  (EC1 
Wydroxyp ropy lce l l u lose  (HPCI 

1 7 7  
132 
1 2 9  
123 

177 
133 
129 
124 

/ 

T h i s  i n i t i a l  i n v e s t i g a t i o n  has con f i rmed  t h a t  I G C  i s  a h i g h l y  s e n s i t i v e  technique 
f o r  t h e  s tudy o f  t h e  n a t u r e  of t h e  i n t e r f a c i a l  a d s o r p t i o n  o f  o r g a n i c  vapours f o r  
t h i s  range of c e l l u l o s e  e the rs ,  and has p o t e n t i a l  f o r  t h e  e l u c i d a t i o n  o f  r e l a t i o n -  
s h i p s  between chemical s u b s t i t u t i o n  and s u r f a c e  f r e e  energ ies  f o r  t h i s  group of 
polymers. 
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