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D i s s i p a t i v e  s t r u c t u r e s  and i n s t a b i l i t i e s  of  b i o l o g i c a l  membranes 
model led  by f l u i d  i n t e r f a c e s  or t h i n  l i q u i d  f i l m s  sandwiched be- 
tween m i x t u r e s  of  f l u i d s  are m a n i f o l d .  The i n t e r f a c e  and the 
t h i n  l i q u i d  f i l m s  themse lves  are cons ide red  as deformable  w i t h  
a r b i t r a r y  shape. The d i s s i p a t i v e  s t r u c t u r e s  and i n s t a b i l i t i e s  
can be induced by m a t e r i a l  exchange between the bu lk  m i x t u r e s ,  
t empera tu re  g r a d i e n t s  and su r face  chemica l  r e a c t i o n s  which lead 
to a change in  the su r f ace  t e n s i o n .  Moreover v a r i a t i o n s  in  the 
su r f ace  t e n s i o n  can be genera ted  by tempera tu re  f l u c t u a t i o n s  and 
f l u c t u a t i o n s  of  the s u r f a c e  d e n s i t y .  The t r a n s p o r t  p r o p e r t i e s  of  
the c e l l  are i m p o r t a n t  to o b t a i n  c r i t e r i a  f o r  the growth of  the 
c e l l ,  a s t a t i o n a r y  s t a t e  or f o r  the s t a r v e  out  of  the c e l l .  We 
d e s c r i b e  the p r o p e r t i e s  of  the b i o l o g i c a l  membrane by a thermo-  
dynamica l  f i e l d  t h e o r y  of  d i s c o n t i n u o u s  media [ 1 , 2 , 3 ] .  To t h a t  
we d i scuss  ba lance equa t i ons  f o r  heat  c o n d u c t i n g  and semiper -  

meab le  l i q u i d  f i l m s  from t h r e e - d i m e n s i o n a l  c o n s i d e r a t i o n s  [ 4 ] .  
I f  the t h i c k n e s s  of  the l i q u i d  f i l m  tends to zero we o b t a i n  the 
ba lance equa t i ons  of  the f l u i d  i n t e r f a c e s  as d e r i v e d  in  a p re-  
v i ous  t h e o r e t i c a l  f ramework [ i ] .  We i n v e s t i g a t e  v i s cous  f l u i d s  
on the i n t e r f a c e  as we l l  as e x t r a -  and i n t r a - c e l l u l a r  v i s cous  
f l u i d s .  We g i ve  a s y s t e m a t i c  d i s c u s s i o n  of  the c o n s t i t u t i v e  equa- 
t i o n s  of  v i s cous  m a t e r i a l s  and we d i scuss  r i g o r o u s l y  the r e s t r i c -  
t i o n s  which f o l l o w  from an en t ropy  i n e q u a l i t y  on i n t e r f a c e s  [ I ] .  
We combine the c o n s t i t u t i v e  e q u a t i o n s  w i t h  the ba lance e q u a t i o n s  
to o b t a i n  f i e l d  e q u a t i o n s .  Fur thermore  we d i scuss  some thermo-  
dynamical  processes and we g i ve  a t h e o r e t i c a l  s tudy  of  s t a b i l i t y  
and i n s t a b i l i t y  o f  model membranes. Th is  is  i m p o r t a n t  to under -  
s tand c e l l  r u p t u r e  and to f i n d  thermodynamica l  c r i t e r i a  of  the 
c e l l  r u p t u r e .  
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