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The complex p e r m i t t i v i t y  ~ ( ~ ) = ~ ' ( ~ ) -  i ~ " ( ~ )  o f  aqueous s o l u t i o n s  
o f  d i m y r i s t o y l -  a n d d i p a l m i t o y l p h o s p h a t i d y l c h o l i n e / c h o l e s t e r o l -  
m i x t u r e s  has been measured in  the  f r e q u e n c y  range ~ = 100 kHz 
to 50 MHz by means o f  t ime domain r e f l e c t o m e t r y .  Measurements 
have been per formed in  dependence o f  c h o l e s t e r o l  c o n c e n t r a t i o n  
and t e m p e r a t u r e .  

The d i e l e c t r i c  r e l a x a t i o n ,  which was found in  t h i s  f r equency  
range can be p a r t l y  a t t r i b u t e d  to the  r e s t r i c t e d  mot ion  o f  the 
p h o s p h a t i d y l c h o l i n e  group in  the b i l a y e r  s u r f a c e .  The r e l a x a t i o n  
s t r e n g t h  and the  r e l a x a t i o n  t ime decrease d i s t i n c t l y  w i t h  i n -  
c r e a s i n g  c h o l e s t e r o l  c o n c e n t r a t i o n .  The a n a l y s i s  o f  the data 
by means o f  a s o l u t i o n  model ,  which takes  i n t o  accoun t  the  shape 
o f  the l e c i t h i n  v e s i c l e s ,  y i e l d s  the head group o r i e n t a t i o n  c o r -  
r e l a t i o n  f a c t o r  g l ,  the  r e l a x a t i o n  t ime TI o f  the head group 
r o t a t i o n a l  mot ion  and the v e s i c l e  r a d i u s  r .  

The s u r f a c e  of  pure l e c i t h i n  b i l a y e r s  is  found to be a r ranged 
in  domains w i t h  10 to 100 n e i g h b o u r i n g  head groups w i t h  p a r a l l e l  
o r i e n t a t i o n ,  g l  a l so  i n c r e a s e s  i f  t empera tu re  exceeds the  phase 
t r a n s i t i o n  t empe ra tu re  o f  the b i l a y e r .  I n c o r p o r a t i o n  o f  smal l  
amounts o f  c h o l e s t e r o l  i n t o  the membrane d i s r u p t s  the  s u r f a c e  
o r d e r .  Th is  is  accompanied w i t h  an i n c r e a s e  o f  the head group 
m o b i l i t y .  


