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Po ly (2 -hydroxye thy l  m e t h a c r y l a t e )  (poly(HEMA)) h y d r o g e l s  have been  i n v e s t i g a t e d  
r e c e n t l y  as i m p l a n t s  f o r  t h e  c o n t r o l l e d  release o f  d r u g s .  T h e i r  p r e p a r a t i o p  
i n v o l v e s  a f r e e  r a d i c a l  i nduced  p o l y m e r i z a t i o n  o f  monomer, i n i t i a t e d  e i t h e r  by 
chemica l  a g e n t s  such as p e r a c i d s  o r  by r a d i a t i o n .  Implan ted  g e l s  a r e  l i k e l y  t o  
s w e l l  o r  d e h y d r a t e  i n  t h e  p r e s e n c e  o f  b i o l o g i c a l  s u b s t a n c e s ,  and t h u s  t h e  
d imens ions  o f  t h e  i m p l a n t ,  and t h e  release c h a r a c t e r i s t i c s  of  embedded d r u g  w i l l  
be  a f f e c t e d .  A f u r t h e r  problem a s s o c i a t e d  w i t h  g e l s  produced by chemica l  means 
i s  t h a t  r e s i d u a l  chemical  i n i t i a t o r  may c a u s e  b i o i n c o m p a t a b i l i t y  and a l t e r  the  
d r u g ' s  d i f f u s i o n  c h a r a c t e r i s t i c s .  The a i m  of t h e  p r e s e n t  work i s  t o  i n v e s t i g a t e  
t h e  i n f l u e n c e  o f  t h e  method of  p r e p a r a t i o n  and of  d i f f e r e n t  s o l c - e s  on t h e  
s w e l l i n g  p r o p e r t i e s  of  g e l s .  
Poly(HEl4A) g e l s  were p r e p a r e d  u s i n g  2-hydroxyethyl  m e t h a c r y l a t e  as t h e  monomer w i t h  
0.875% e t h y l e n e  g l y c o l  d i m e t h a c r y l a t e  a s  t h e  c r o s s l i n k i n g  a g e n t  and 40% w a t e r .  
Chemica l ly  i n i t i a t e d  g e l s  c o n t a i n e d  0.2%w/v ammonium p e r s u l p h a t e .  Those p repa red  
by y - i r r a d i a t i o n  were g iven  a dose  o f  300k.rad.  S w e l l i n g  p r o p e r t i e s  and d e g r e e s  
of  h y d r a t i o n  were e s t i m a t e d  from measurements  of  w e i g h t  changes of  g e l s  immersed 
i n  w a t e r ,  and 0.5M aqueous s o l u t i o n s  o f  some s u b s t a n c e s  of  b i o l o g i c a l  i n t e r e s t ,  
v i z  sodium c h l o r i d e ,  u r e a  and s u c r o s e .  
Tab le  1 :  Rates  of  w a t e r  up take  o r  loss ,  and e q u i l i b r i u m  h y d r a t i o n  v a l u e s  of p o l y  

(HEMA) g e l s  i n  0.5M aqueous s o l u t i o n s .  
S o l u t e  

Sodium c h l o r i d e  Urea Suc rose  Water 
b -1.79a -0.51 0.49a 1.63b -2.63a -1.29b O.OOa 0.82 

b 

Rate (day-') 
a f t e r  24 h r  
E q u i l i b  .Hydra t ion  -6 .8a -3.2 9.3a l l . O b  - l l . O a  - 6 . R b  1.8a 3.4 
(%wt l o s s / g a i n )  

The r e s u l t s  in Table 1 show t h a t  sodium c h l o r i d e  and s u c r o s e  caused  d e h y d r a t i o n  of 
t h e  g e l s , w h i c h  i s  l i k e l y  t o  be p r i m a r i l y  an osmot i c  e f f e c t , w h e r e a s  u r e a  i n c r e a s e d  
t h e  h y d r a t i o n .  Urea i s  though t  t o  p e n e t r a t e  i n t o  t h e  g e l  and d i s r u p t  t h e  hydrogen 
bonded r e g i o n s  of t h e  n e t w o r k , t h e r e b y  r e d u c i n g  network c o h e s i o n  and a l l o w i n g  more 
water t o  p e n e t r a t e  (Ra tne r  & M i l ? e r , 1 9 7 2 ) .  The p r e s e n c e  of  p e r s u l p h a t e  i n i t i a t o r  
i n c r e a s e d  t h e  h y d r a t i o n  ra tes  and e q u i l i b r i u m  w a t e r  c o n t e n t s , c o m p a r e d  w i t h  those  
s e e n  i n  g e l s  produced by i r r a d i a t i o n .  
S i n c e  p e r s u l p h a t e  was found t o  e x e r t  an a d d i t i o n a l  e f f e c t  on t h e  s w e l l i n g  cha rac -  
t e r i s t i c s , f u r t h e r  work was c a r r i e d  o u t  u s i n g  r a d i a t i o n  po lymer i sed  g e l s ,  S w e l l i n g  
i n  aqueous equ imola r  s o l u t i o n s  of  a wide r ange  of s t r u c t u r a l l y  r e l a t e d  o r g a n i c  
s u b s t a n c e s  was examined i n  o r d e r  t o  o b t a i n  i n f o r m a t i o n  on t h e  way i n  which 
d i f f e r e n t  s o l u t e s  a f f e c t  t h e  i n t e r n a l  s t r u c t u r e  of  t h e  polymer network.  Table  2 
shows some o f  t h e  r e s u l t s .  
Tab le  2 :  R a t e s  of  w a t e r  u p t a k e  and e q u i l i b r i u m  h y d r a t i o n  v a l u e s  of  r a d i a t i o n  
po lymer i sed  poly(HCMA) g e l s ,  i n  0.5M s o l u t i o n s  of s t r u c t u r a l l y  r e l a t e d  compounds. 

a = r a d i a t i o n  p o l y m e r i z a t i o n  b = chemica l  p o l y m e r i z a t i o n  

Sodium A c e t i c  Acet-  E thano l  Cyclo- Sodium Sodium 
A c e t a t e  Acid amide hexano l  S a l i c y l a t e  Benzoate 

33 .11  10.67 
R a t e ( d a y - l )  1.00 2.27 

0.37 0.66 1.75 a f t e r  24hr  
Equi  1 i b  . Hydra t ion  1.8 7.5 7.5 3.7 6.2 120 .0  75.0 
(%wt l o s s / g a i n )  
Ary l  compounds have a g r e a t e r  e f f e c t  on t h e  h y d r a t i o n  o f  t h e  g e l  t h a n  do a l i p h a t i c  
compounds. The e f f e c t s  of  t h e s e  s o l u t e s  on t h e  s w e l l i n g  b e h a v i o u r  of  t h e  polymer 
can  b e  e x p l a i n e d  i n  terms of  t h e  a m p h i p h i l i c  n a t u r e  of  t h e  polymer ne twork ,  and 
t h e  s i z e  and l i p o p h i l i c i t y  of  t h e  s o l u t e  molecu le .  The hydrogen bond ing  c a p a c i t y  
of  t h e  s o l u t e  molecu le  a l s o  a p p e a r s  t o  e x e r t  an  e f f e c t .  
R a t n e r ,  B . D .  & M i l l e r ,  I . F .  (1972)  J. Polym. S c i .  A-1,  10: 2425-2445 


