
C H A PT E R  I 
IN TR O D U C TIO N

N e r v o u s  s y s te m s  su c h  a s  th e  p er ip h era l n e r v o u s  s y s te m  (P N S )  an d  cen tra l 
n e r v o u s  sy s te m  (C N S )  fo u n d  in  h u m a n  a d u lts , are c a p a b le  o f  h e a lin g  and  
reg e n e r a tio n . N eu ra l t is s u e , d u e  to  its  c o m p le x  an d  n u m e r o u s  lo n g -d is ta n c e  
in te r c o n n e c tio n s , b y  true reg e n e r a tio n . E v e r y  y e a r , h u n d red s  o f  th o u sa n d s  o f  
p a tien ts  are  treated  fo r  d e g e n e r a tiv e  d is e a s e  or  trau m atic  P N S  an d  C N S  d a m a g e s . 
N e u r a l t is s u e  e n g in e e r in g  s tr iv e s  to  p r o v id e  n e w  s tr a te g ie s  to  o p t im iz e  an d  e n h a n c e  
reg e n e r a tio n  c e l l s  b y  u s in g  c o n d u c tin g  n atural or  sy n th e tic  p o ly m e r ic  f ib e r s  s e r v in g  
as n e r v e  g u id a n c e  c h a n n e ls  in  n erv e  t is s u e  e n g in e e r in g .

C o n d u c tin g  p o ly m e r s  su ch  a s  p o ly p y r r o le  (P P y )  and  p o ly a n i lin e  (P A N I )  
h a v e  b e e n  u se d  in  v a r io u s  b io m e d ic a l a p p lic a t io n s  in c lu d in g  b io se n s o r , n eu ra l t is s u e  
e n g in e e r in g , actu ator  an d  c o n tr o lle d  r e le a se . T h e y  h a v e  a ls o  b e e n  u se d  to  r eg u la te  
c e ll  fu n c t io n s  b y  a p p ly in g  e le c tr ic a l s tim u la t io n  (E S )  th ro u gh  th e  c o n d u c t iv e  
p o ly m e r s , e s p e c ia l ly  fo r  e le c tr ic a lly  e x c ita b le  c e l l s  su c h  a s  n eu ro n a l or  m u s c le  c e l ls .  
N u m e r o u s  s tu d ie s  h a v e  d e m o n stra ted  that E S  th ro u gh  a  c o n d u c t iv e  p o ly m e r  
s ig n if ic a n t ly  e n h a n c e d  n eu r ite  o u tg r o w th  an d  c e l l  sp rea d in g .

D ir e c t  p o ly m e r iz a tio n  o f  c o n d u c t iv e  p o ly m e r  o n  f ib e r s  h a v e  se v e r a l  
m e th o d s  su c h  a s  in situ c h e m ic a l, e le c tr o c h e m ic a l, an d  v ia  a d m ic e lla r  p o ly m e r iz a t io n  
m a y  p r o v id e  u se fu l to o l  fo r  p r o d u c in g  n e w  c o n d u c tin g  m a te r ia ls  to  o v e r c o m e  
s o m e  lim ita tio n s  p o se d  b y  th e  o f  p o ly m e r  a lo n e .

N a tu ra l and  sy n th e tic  f ib e r s  i s  o fte n  u t i l iz e d  w h e r e  h ig h  su r fa c e -to -m a ss  
ra tio s , g o o d  m e c h a n ic a l p e r fo rm a n ce , f le x ib i l i ty ,  an d  a b ility  to  b e  sh a p ed  in  v a r io u s  
fo r m s a b le  to  f it  en d  u se  are n e e d e d .

T h e  m o s t  c o m m o n  te c h n iq u e s  to  p r o d u c e  n atural an d  sy n th e t ic  f ib ers  
are m e lt  sp in n in g , an d  e le c tr o sp in n in g . E le c e c tr o s p in n in g  h a s  b e e n  r e c o g n iz e d  a s  an  
e f f ic ie n t  m e th o d  fo r  th e  fa b r ica tio n  o f  s u b m ic r o n -s iz e  f ib er  w ith  a  la r g e  su r fa ce  
area to  v o lu m e  ratio . It i s  w e l l  k n o w n  in  th e  resea rch  c o m m u n ity  d u e  to  its  
s im p lic ity , a d a p ta b ility , an d  in e x p e n s iv e  to o l in g  c o s t s .

A lip h a tic  f ib e r s , su c h  a s  p o ly (e th y le n e  te rep h th a la te )  (P E T ), p o ly ( la c t ic  
a c id )  (P L A ) , h a v e  b e e n  w id e ly  u se d  in  t is s u e  e n g in e e r in g  b e c a u s e  o f  th e ir
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g o o d  b io c o m p a t ib il ity  an d  m e c h a n ic a l p ro p er tie s , b io r e so r a b le  d eg r a d a tio n  p ro d u cts  
an d  a d ju stab le  d e g ra d a tio n  rate. In th is  s tu d y , o p tim a l c o n d it io n  to  p rep are P P y -  
c o a te d  P L A  e le c tr o sp u n  n a n o fib e r s  b y  a d m ic e lla r  p o ly m e r iz a t io n  is  a tta in ed . P P y -  
c o a te d  e le c tr o sp u n  P L A  m e s h e s  and n o n -c o a te d  a s -sp u n  P L A  m e s h e s  are s tu d ied  for  
th e ir  c o m p a tib ility  w ith  c e l l  cu ltu re  a s  w e l l  a s  th e  p h y s ic a l e f fe c t  o f  th e  P P y  c o a tin g . 
M o r e o v e r , P P y -c o a te d  a lig n e d  P L A  e le c tr o sp u n  fib r o u s  s c a f fo ld s  are c o m p a r e d  w ith  
P P y -c o a te d  ran d o m  P L A  e le c tr o sp u n  fib ro u s s c a f fo ld s  an d  n o n -c o a te d  a s -sp u n  P L A  
f ib r o u s  s c a f fo ld s .

T h e  p u r p o se  o f  th is  w o r k  is  to  c o a te d  P P y  o n  p o ly ( la c t ic  a c id )  f ib ers , b y  
a d m ic e lla r  p o ly m e r iz a t io n , in  th e  h o p e  o f  g en e r a tin g  a  n o v e l b io m a te r ia l w h ic h  is  
e le c tr ic a lly  c o n d u c t iv e  an d  b io c o m p a t ib le  su ita b le  fo r  n eu ra l t is su e  a p p lic a tio n .
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