
C H A PT E R  V 
CO N C LU SIO N S

In th is  w o rk , P o ly p y r o le (P P y )  w a s  s u c c e s s fu lly  c o a te d  o n to  b o th  a lig n e d  
and  ran d om  P o ly ( la c t ic -a c id )  (P L A ) n a n o -f ib r o u s  s c a f fo ld s  v ia  a d m ic e lla r  
p o ly m e r iz a tio n . D o d e c y lb e n z e n e s u lfo n ic  a c id  ( D B S A )  w a s  th e  c h o s e n  su r fa c ta n t for  
th is  w o rk  and  c o n fo r m s  to  an  S -sh a p e d  a d so rp tio n  iso th e r m  fo r  an  io n ic  su rfa cta n t  
o n  n eu tra l su b strate. F rom  th e  a d so p tio n  iso th e r m , a  c o n c e n tr a t io n  o f  1 .0  m M . D B S A ,  
w h ic h  is  c lo s e  to  th e  C M C  o f  D B S A , w a s  c h o s e n  b e lo w  C M C  0 .8  m M . for  
su b se q u e n t p o ly m e r iz a tio n  rea c tio n s . T h e  e f f e c t s  o f  v a r y in g  su r fa c ta n t to  m o n o m e r  
ra tio s  (D B S A :P y )  w e r e  s tu d ied  an d  c o m p a r e d  b y  S E M  an d  su r fa c e  c o n d u c tiv ity .  
S E M  im a g e s  sh o w e d  that in c r e a s in g  th e  a m o u n t o f  m o n o m e r  w o u ld  lea d  to  e x c e s s  
m o n o m e r s  p a rtit io n in g  in to  th e  a d m ic e lle  an d  rea c ted  to  fo r m  a d d it io n a l p o ly m e r  
w h ic h  c o u ld  h a v e  c o n tr ib u ted  to  th e  in c r e a se  in  f ib e r  th ic k n e ss . T h is  w o u ld  a ls o  le a d s  
to  th e  d rop  in  su r fa ce  c o n d u c tiv ity  in  th e  h ig h e r  D B S A :P y  ra tio  r e g io n . T h e  o p tim a l 
D B S A :P y  ratio  is  1 :8 , w h e r e  th e  su r fa ce  c o n d u c tiv ity  is  h ig h e s t . A lth o u g h  b oth  
a lig n e d  and ran d om  P L A  fib er  m e s h e s  sh ared  th e  sa m e  tren d , a lig n e d  P L A  fib er  
m e s h e s  sh o w e d  h ig h e r  v a lu e s  fo r  a ll c o n d it io n s . T h e  p rep ared  a lig n e d  P L A  fib er  
m e s h e s  h ad  d e g r e e  o f  f ib e r  a lig n m e n t in  th e  ra n g e  o f  8 6  -  9 0 ° .

A lig n e d  and  ran d o m  P L A  fib e r  m e s h e s  c o a te d  w ith  P o ly p y r o le  v ia  
a d m ic e lla r  p o ly m e r iz a tio n  at p H  4  w ith  D B S A r P y  ratio  o f  1 :8 an d  c h lo r id e :o x id a n t  
ratio  o f  1:1 w e r e  c h o s e n  to  b e  c h a ra c ter ized  further. N itr o g e n , c h lo r in e , an d  su lfu r  
a to m s  w e r e  d e te c te d  in  X P S , w h e r e a s  th e y  w e r e  a b sen t in  th e  a l ig n e d  (u n c o a te d )  
P L A  fib er  m e sh e s  sa m p le s . T h e  d o p in g  le v e l  o f  P P y -c o a te d  P L A  f ib e r  m e s h e s  w e r e  
0 .3 3  and  c lo s e  to  that for  o x id iz e d  P P y . O n  to p  o f  that, A T R -F T IR  s h o w e d  
c h a r a c ter is tic s  o f  sk e le ta l C -C  that s tr e tc h e s  fro m  th e  p y r r o le  r in g  a n d  su lfo n a te  
g ro u p s  w h ic h  a ls o  co n cu rred  w ith  p r e v io u s  f in d in g s  e x p la in e d  p r e v io u s ly . C o a t in g  o f  
P P y  had in crea sed  th e  h y d r o p h o b ic ity  o f  P L A  fib er  m e s h e s  w h e r e  th e  e f f e c t  is  
grea ter  o n  a lig n e d  fib ers .

C y to to x ic ity  w a s  te s te d  v ia  in d irec t M T T  a ssa y . In th e  c a s e  o f  b o th  P L A  
f ib er  m e s h e s  and P P y -c o a te d  P L A  f ib e r  m e s h e s , s h o w e d  that th e s e  m a te r ia ls  a lso  
im p lie d  that a lig n e d  an d  ran d o m  P L A  fib er  m e s h e s a n d  a lig n e d  P P y -c o a te d  P L A  fib er
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m e s h e s  w e r e  c y to c o m p a t ib le  and  d id  n o t  r e le a se  c y to t o x ic  su b sta n c e  in  cu ltu re  
m e d iu m  to w a r d s  N e u r o  2 a . T h e  m a ter ia ls  w e r e  a ls o  v ia b le  to  N e u r a l S tem  C e l ls  but 
P P y -c o a te d  ran d o m  P L A  fib er  m e s h e s  d id  n o t  s h o w  to  b e  v ia b le  to w a r d s  N eu ra l 
S te m  C e l ls  a fter  th ree  d a y s .

In a d d it io n , P P y -c o a te d  a lig n e d  P L A  f ib e r  m e s h e s  w e r e  im p r o v e  b y  
L a m in in  c o a te d  o n  th e  e le c tr o sp u n  fib e r s  fo u n d  th at in c r e a se  c e l l s  in teract w ith  
m a ter ia ls . In e le c tr ic a l s tim u la t io n  at 1 0 0  m V  for  2  h o u r s , L a m in in  c o a te d  o n  (P P y -  
c o a te d  a lig n e d  f ib er  m e s h e s )  is  sh o w e d  e x p r e s s io n  C -F os g e n e  o f  rat h ip p o c a m p a l  
n eu ra l s te m  c e l l  in c r e a se  co m p a r e  to  n o n -e le c tr ic a l s tim u la tio n .
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