
CHAPTER I 
INTRODUCTION

N o w a d a y s , b io d eg rad ab le  m a te ria ls , e sp ec ia lly  th o se  fro m  natu ra l p o lym ers, 
hav e  rece iv ed  m o re  a tte n tio n  in b io m ed ica l ap p lica tio n s . It is k n o w n  tha t w ound  
d ress in g  is o n e  o f  th e  m o st im p o rtan t to o ls  in  w o u n d  m an ag em en t. In  recen t years, 
th e  large n u m b e r  o f  n ew  d re ss in g s  h av e  b een  d ev e lo p ed  to  ach iev e  im p ro v ed  w ound  
healing . F ro m  th e  d e v e lo p m e n t o f  w o u n d  d ressin g s, it can  be  d iv id e d  into 2 types 
w h ich  are trad itio n a l w o u n d  d ress in g s  an d  m o d em  w o u n d  d re ss in g s . T rad itional 
d ress in g s  a re  d ry  an d  do  n o t p ro v id e  a  m o is t w o u n d  e n v iro n m en t. H ow ever, the 
e ssen tia l c h a ra c te ris tic  o f  m o d ern  w o u n d  d ress in g  is to  re ta in  an d  c rea te  a m o is t 
en v iro n m en t a ro u n d  th e  w o u n d  to  fac ilita te  w o u n d  h e a lin g  (B o a te n g  et al. , 2007). T he 
m o d ern  w o u n d  d re ss in g  co n s is ts  o f  2 p a rts  w h ich  a re  th e  m a trix  th a t can  p ro v id e  
m o is tu re  an d  th e  in c o rp o ra tio n  o f  ac tiv e  in g red ien ts  to  p ro m o te  w o u n d  healing .

G en e ra lly , th e  ac tiv e  in g red ien ts  are  re lea sed  to  the  w o u n d  site  w ith  
fo llo w in g  m ech an ism s: d iffu s io n , sw e llin g  and  e ro sio n . H y d ro g e l d re ss in g  is one  o f  
th e  in te res ted  m o d e rn  w o u n d  d ress in g  w h ic h  can  re sp o n se  to  th e  re lea se  o f  the ac tiv e  
in g red ien ts  d u e  to  th e  h y d ra tio n  o f  th e  p o ly m er by  f lu id s  and  sw e llin g  capab ility . 
H ydrogel is a  th ree  d im en sio n a l c ro ss lin k e d  h y d ro p h ilic  p o ly m e ric  n e tw o rk  
co n ta in in g  m a in ly  o f  w a te r  w h ich  is e x c e lle n t fo r h e lp in g  to  c rea te  m o is t en v iro n m en t 
th a t ab le  to  c le a n  an d  rem o v e  n ec ro tic  tissu e  (Y o sh ii et al. , 1999). In  ad d itio n , 
h y d ro g e l d re ss in g  is n o t to  stick  to  w o u n d s , then , it c an  b e  e a s ily  ta k e n  ou t w ith o u t 
d am ag in g  th e  w o u n d  an d  p ro v id e  less p a in  fo r p a tien ts . A s a  re su lt, h y d ro g e l m ateria l 
is very  su itab le  fo r d ev e lo p m e n t m o d e m  w o u n d  d ress in g  c o n ta in in g  a c tiv e  in g red ien ts  
w h ic h  fac ilita te  in  w o u n d  healing .

C h itin , p o ly  ( /? -( l-4 )-A -a c e ty l-D -g lu c o sa m in e ), is  k n o w n  to  be ab le  to 
b io d eg rad e  by  th e  n a tu re  an d  in th e  body . C h itin  p o sse sse s  in te re s tin g  b io log ica l 
p ro p ertie s  w h ic h  m ad e  it a ttrac tiv e  to  u se  as  b io m ate ria l. H o w ev e r, h ig h ly  c ry sta llin e  
s tru c tu re  o f  c h itin  cau ses  a p ro b lem  in so lu b ility  w h ic h  can  be  so lv e d  by ch em ica l 
m o d ifica tio n . T h e  in tro d u c tio n  o f  ca rb o x y m eth y l (C M ) g ro u p s in to  c h itin  leads to  the  
fo rm atio n  o f  an io n ic  d e riv a tiv e s  w h ich  w ou ld  be u se fu l in b io m ed ica l fields. 
M o reo v er, C M -c h itin  is ab le  to fo rm  h y d ro g e l by  c ro ss - lin k in g  th a t m akes it can
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p ro v id e  a  m o is t e n v iro n m e n t to  a  w o u n d , re su ltin g  in  an  e ffec tiv e  w ound  therapy . 
T here  are  m an y  re sea rch es  tha t has b een  su p p o rted  th e  use  o f  C M -ch itin  as w ou n d  
d ress in g  in  v a rio u s  fo rm s such  as w a te r-so lu b le  c h itin  h y d roge l (C ho  et ai, 1999), 
ca rb o x y m eth y l m o d ified  su rface  o f  c h itin  beads (Y u s o f  et ai, 2 0 0 0 ), C M -ch itin  film s 
(W o n g p an it et al., 2 0 0 5 ), e tc . T h u s, C M -ch itin  is su itab le  raw  m ate ria l to  fab rica te  as 
b io m ed ica l d ev ices.

H o w ev er, th e  h ig h  d eg ree  o f  sw ellin g  o f  h y d ro g e ls  re su lts  in  the  c rack in g  o f  
m ate ria ls  an d  lead  to  b u rs t re lease  o f  ac tiv e  in g red ien ts . So, th e  ad d itio n a l su b stan ce  is 
requ ired  to  h o ld  the  s tru c tu re  and  s lo w  do w n  the  re lease  o f  ac tiv e  ing red ien ts. C h itin  
w h isker, th e  c ry s ta llin e  n an o fib rils  ch itin  w ith  h ig h  asp ec t ra tio  p ro v id in g  s tiffn ess 
and  stren g th , is rem ark ab le  to  im p ro v e  the  p ro p erties  o f  h y d ro g e l. In p rev io u s  repo rt, 
ch itin  w h isk e r  w as u sed  in b io m ed ica l ap p lica tio n  as  th e  w o u n d  m ed icam en t 
co m p o site  (M u z z a re lli et ai, 2 0 0 7 ). In  ad d itio n , ch itin  w h isk e r  w as a lso  u sed  to 
im p ro v e  d im e n s io n a l s tab ility  in  th e  co m p o site s  (W o n g p an it et ai, 2007).

T h e  a im  o f  th is  re sea rch  is to  fab rica te  b io n a n o c o m p o s ite  film s co n s is tin g  o f  
C M -ch itin  and  ch itin  w h isk e rs  fo r w o u n d  care  sy stem  v ia  so lu tio n  castin g  tech n iq u e  
by u sing  g ly o x a l as  a  c ro ss lin k  agen t. M o reo v er, the  e ffe c ts  o f  c ro ss lin k in g  
c o n cen tra tio n s  on  p h y sica l p ro p e rtie s  o f  the  film s w ere  e v a lu a ted  in  te rm s o f  sw e llin g  
b eh av io r an d  w e ig h t loss. M eth y len e  b lue , a  ca tio n ic  dye an d  m ethy l o ran g e , an 
an io n ic  dye, w ere  se lec ted  as m o d e l co m p o u n d s  in  o rd e r to  e x a m in e  the  ad so rp tio n  
and  d e so rp tio n  c h a rac te ris tic s  o f  th e  film s. T h e  e ffec ts  o f  so lv e n t o f  dye, b len d  
c o m p o sitio n  and  ty p es o f  dye on  th e  d y e  ad so rp tio n  o f  the  film s w ere  in v estig a ted  as a 
fu n c tio n  o f  a d so rp tio n  tim e . M o reo v er, th e  effec ts  o f  ly so zy m e  an d  th e  ion ic  s tren g th  
in re lea sed  m e d ia  on  th e  dye d e so rp tio n  o f  the film s w ere  o b se rv e d  as a  fu n c tio n  o f  
d e so rp tio n  tim e.
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