
C H A P T E R  I 
IN T R O D U C T IO N

T h e  fa ilu re  o f  an  o rg an  is  a  se r io u s  an d  c o s t ly  p ro b lem  in  m e d ic a l in d u stry . 
T h e  o rg a n  lo s s  ca n  b e  cu rren tly  treated  b y tran sferr in g  t is su e  fro m  th e  h ea lth y  
lo c a t io n  to  th e  in jured  s ite  in  th e  sa m e  in d iv id u a l (a u to gra ft) an d  b y  tra n sp la n tin g  th e  
t is su e  fro m  o n e  in d iv id u a l to  an o th er  o f  the sa m e  s p e c ie s  (a llo g r a ft)  or  d iffe r e n t  
s p e c ie s  (x e n o g r a ft) . M o r e o v e r , a r tif ic ia l d e v ic e s  su c h  a s  p o ly m e r s  an d  m e ta l are  u sed  
a s a b io m a ter ia l to  resto re , m a in ta in  and  im p ro v e  t is s u e  fu n ction .

M a n y  b io m a ter ia ls  are m a d e  from  b io d eg ra d a b le  p o ly m e r s  s u c h  as  
p o ly ( la c t ic  ac id ) (P L A ), p o ly f g ly c o l ic  ac id ) (P G A ) and p o ly (c a p r o la c to n e )  (P C L ). 
D e v e lo p m e n t  o f  b io d e g r a d a b le  p o ly m e r  to  h a v e  ap p ropriate c e llu la r  r e sp o n se  is  
im p o rtan t in  th e  f ie ld  o f  b io m e d ic a l a p p lica tio n s . P C L  attracts m a n y  in te r e s ts  
b e c a u se  o f  its la ck  o f  to x ic ity , lo w  c o s t , b io c o m p a tib ility  an d  b io d e g r a d a b ility . 
H o w e v e r , P C L  h as a  d ra w b a ck  o f  h ig h  h y d r o p h o b ic ity  w h ic h  is  n o t  su ita b le  fo r  c e l l  
su p p o rtin g  a p p lica tio n . O n e  w a y  to  e n h a n ce  h y d r o p h ilic ity  and  c y to c o m p a t ib ili ty  o f  
P C L  is  to  im m o b iliz e  th e  P C L  su rfa ce  w ith  p ro te in . It h a s b e e n  sh o w n  that 
im m o b iliz in g  p ro te in  su c h  a s  c o lla g e n , f ib r in o g en , g e la t in  and  c h ito sa n  o n  su rfa ce  o f  
p o ly m e r s  c a n  im p ro v e  c e l l  a d h e s io n  an d  p ro lifera tio n  b etter  than  th e  n ea t p o ly m e r s .

T h e  p rop erties  o f  b io m a ter ia l su rfa ce  su c h  a s  to p o g ra p h y , c r y s ta llin ity  an d  
h y d r o p h o b ic ity  h a v e  th e  e f fe c t  o n  c e l l  b eh av ior . O n e  o f  th e  r e a so n s  b e h in d  th e se  
p h e n o m e n a  co u ld  b e  d u e  to  d iffe r e n t am o u n t o f  p ro te in  ad so rb ed . T h e  a im  o f  th is  
w o r k  is  to  s tu d y  th e  in f lu e n c e  o f  su rfa ce  to p o g ra p h y  an d  c r y s ta llin ity  o f  
p o ly (c a p r o la c to n e )  o n  th e  p ro te in  a d so rp tio n .

T h e  c r y sta llin ity  o f  P C L  f ilm  prepared  fro m  so lv e n t  c a s t in g  te c h n iq u e  c a n  
b e  a ltered  b y  c o n tr o llin g  th e  a n n e a lin g  tim e . D iffe r e n t  su r fa ce  to p o lo g y  o f  th e  f i lm  is  
d o n e  b y  c h a n g in g  th e  s o lv e n t  s y s te m  o f  d ifferen t so lu b ility  p ara m eters , r e su lted  in  
p h a se  sep a ra tio n . S u r fa ce  o f  P C L  f ilm  is  m o d if ie d  v ia  a m in o ly s is  in  ord er  to  
in tro d u ce  a m in o  gro u p . B io m o le c u le s  are th en  im m o b iliz e d  o n to  th e  a m in o ly z e d  
P C L . T h e  am o u n t o f  im m o b iliz e d  b io m o le c u le s  o n  th e  su b stra te  o f  d ifferen t  
c r y s ta llin ity  and  to p o lo g y  i s  d eterm in ed .
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