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A METHOD FOR EVALUATING THE ADHESION OF CELLS TO SURFACES 
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The at tachment  of ce l l s  t o  s u r f a c e s  has  been shown t o  be s i g n i f i c a n t  i n  
b i o l o g i c a l  s i t u a t i o n s  as v a r i e d  as t h e  development of  microbia l  f i l m  i n  
i n d u s t r i a l  fe rmenters  or i n  the formation of d e n t a l  p laque ,  t h e  adhesion of 
animal c e l l s  i n  t i s s u e  culture o r  i n  t h e  acceptance of  implants ,  as well  as  
thrombus formation by s u r f a c e s  i n  t h e  blood s t ream. 
necessary t o  e v a l u a t e  t h e  e f f i c i e n c y  of d e t e r g e n t  o r  c l e a n i n g  m a t e r i a l s  i n  
removing l a y e r s  of m a t e r i a l s  f r o m  s u r f a c e s  i n  processes  involv ing  c lean  
opera t ion  o r  f o r  c l e a n s i n g  p r i o r  t o  s t e r i l i s a t i o n .  

A n Y  a t tempt  t o  understand t h e  p r i n c i p l e s  underlying t h e  formation of t h e  l a y e r ,  
O r  t o  provide des ign  d a t a  t o  e x p l o i t  t h e  s i t u a t i o n  i n  p r a c t i c e ,  demands a 
technique f o r  e v a l u a t i n g  t h e  adhesion.  A number of  methods have been descr ibed 
i n  t h e  l i t e r a t u r e ,  b u t  a l l  are considered t o  have d e f i c i e n c i e s  which l i m i t  
t h e i r  va lue .  

I n  a d d i t i o n ,  it i s  o f t e n  

A Radial  Flow Growth Chamber h a s  been developed i n  which hydrodynamic shear  
f o r c e s  a r e  obtained between t w o  p a r a l l e l  d i s c s .  
Of one d i s c  and f l o w s  r a d i a l l y  t o  t h e  o u t e r  edges.  
i n l e t  p revent  adhesion,  b u t  a t tachment  occurs  as t h e  s h e a r  f o r c e s  decrease  
towards t h e  per iphery .  A t  a c o n s t a n t  volumetr ic  flow r a t e ,  t h e  r a d i u s  of t h e  
c e n t r a l  c l e a r  zone i s  i n v e r s e l y  p r o p o r t i o n a l  t o  t h e  c e l l - s u r f a c e  adhesion. 

Compared with prev ious  methods, t h i s  provides  b e t t e r  c o n t r o l  of t h e  shear  f o r c e s  
and f a c i l i t a t e s  c o n t r o l  of t h e  environment; o p e r a t i o n  under a s e p t i c  condi t ions  
i s  s i m p l i f i e d  a l s o .  

The f l u i d  e n t e r s  a t  t h e  c e n t r e  
High shear  f o r c e s  near t h e  

A s p e c i a l  f e a t u r e  of t h e  technique i s  t h a t  a range of t e s t  c o n d i t i o n s  i s  
provided cont inuously,  so t h a t  t h e  r e s u l t s  are not  time-dependent and a r e  not  
a f f e c t e d  by growth o r  o t h e r  changes i n  t h e  cel ls .  I n  a d d i t i o n ,  t h e  method sets 
up f o r c e s  t h a t  must be overcome i n  order  t o  i n i t i a t e  t h e  formation of a l a y e r .  
Hence, it is  p o s s i b l e  t o  s tudy  t h e  c o n d i t i o n s  under which a l a y e r  w i l l  form,as  
wel l  a s  those  r e q u i r e d  t o  remove a pre-formed l a y e r .  


