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

W o u n d  d r e ss in g  m a ter ia ls  h a v e  b een  d e v e lo p e d  for  a lo n g  tim e . T h ere  are  
m an y  d iffe r e n t ty p e s  o f  w o u n d  d ress in g  m a ter ia ls . F or th e  c o n v e n tio n a l w o u n d  
d r e ss in g s  su ch  as c o tto n , g a u z e  ca n  absorb  e x u d a te s  but it ca n n o t p r o v id e  m o is t  
e n v ir o n m e n t that resu lt in  s tr ip p in g  o f f  the n e w  reg e n era tin g  sk in  and  c a u s in g  so m e  
pain  w h ile  r e m o v in g  th e  w o u n d  d r e ss in g  o f f  th e  sk in . It a lso  d o e s  n o t f le x ib le  w h ic h  
lead  to  e n h a n c e  an im p r o v e m e n t o f  n e w  w o u n d  d r e ss in g  m a ter ia ls . A c t iv e  w o u n d  
d r e ss in g s  h a v e  im p ro v ed  the e f f ic ie n c y  o f  w o u n d  treatm en ts b e c a u se  it can  reta in  and  
crea te  a  m o is t  e n v ir o n m e n t around  the w o u n d , in c lu d in g  sy n th e tic  p o ly m e r s  and  
b io p o ly m e r s  (B o a tin g  et al., 2 0 0 8 ) .

In th e  p resen t d a y , b io p o ly m e r s  are v e r y  in terestin g  m a ter ia ls  b e c a u se  o f  
e n v ir o n m e n ta lly  fr ie n d ly , b io d eg ra d a b le , b io c o m p a t ib le  and n o n - to x ic  w h ic h  is  an  
im p ortan t fac to r  in w o u n d  d re ss in g  m ateria l.

B a cter ia l c e l lu lo s e  can  b e sy n th e s iz e d  b y  Acetobacter xylinum in  th e  fo rm  o f  
u ltra fin e  n etw o rk  o f  c e l lu lo s e  n a n o fib ers  (V a n d a m m e  et a i,  1 9 9 8 ). D u e  to th is  
u n iq u e stru ctu re, b a cter ia l c e l lu lo s e  ca n  p ro v id e  m a n y  a d v a n ta g e s  in  w o u n d  care  
treatm ent. F or e x a m p le , it can  p r o v id e  m o is t  e n v ir o n m e n t, h ig h  e x u d a te s  a b so rp tio n , 
a l lo w  g a s  e x c h a n g e , c lo s e  w o u n d  c o v e r a g e , a l lo w  e a s y  and p a in le s s  r e m o v a l, h ig h  
m e c h a n ic a l strength , h ig h  purity, n o n to x ic  and b io c o m p a tib ility  (C z a ja  et al., 2 0 0 7 ) .  
A ll o f  th e se  p ro p erties , b acteria l c e llu lo s e  can  b e  c o n s id e r e d  as an id ea l w o u n d  
d r e ss in g  m ater ia l. H o w e v e r , b acteria l c e l lu lo s e  i t s e l f  h as n o a n tib acter ia l p rop erty  to  
p rotect w o u n d  a g a in st in fe c tio n  (W e i et al., 2 0 1 1 ) .  R e c e n tly , se v e r a l s tu d ie s  h av e  
s u c c e s s fu lly  prep ared  th e c o m b in a tio n  o f  b acter ia l c e l lu lo s e  w ith  o th er natural 
p o ly m e r s  su ch  as g e la t in  (N a k a y a m a  et al., 2 0 0 4 ) ,  c o lla g e n  (Z h ija n g  &  G u an g ,
2 0 1 1 ) , a lo e v e r a  (S a ib u a to n g  &  P h isa la p h o n g , 2 0 1 0 )  and a lg in a te  (P h isa la p h o n g  et 
al., 2 0 0 8 ) .

S ilk  ser ic in  is  re m o v e d  from  s ilk  fib ers b y  d e g u m m in g  p r o c e ss  as w a ste  
m ateria l w h ic h  ca u se  w a te r  p o llu tio n  (Z h an g , 2 0 0 2 )  ,th u s lead  to  in v e s t ig a t io n  o f  s ilk  
ser ic in  to  m a k e  m ore  v a lu e  ad d ed  p rod u ct. R e c e n tly , S ilk  ser ic in  is  u se fu l as c o a tin g
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m ateria l fo r  b io m e d ic a l a p p lic a tio n s . D u e  to its b io c o m p a t ib ility , n o n to x ic  (A ra m w it  

&  S a n g c a k u l, 2 0 0 7 ) ,  a n tio x id a n t (K a to  et al., 1998 ; D a sh  et al., 2 0 0 7 ) ,  m o is tu r iz in g  

ca p a b ility  (P a d a m w a r  et al., 2 0 0 5 )  , p ro m o ted  c e l l  p ro lifer a tio n  (T era m o to  et al.,
2 0 0 8 )  and  c e l l  a tta ch m en t (T su b o u c h i et al., 2 0 0 5 )  w h ic h  can  p r o m o te  for w o u n d  
h e a lin g  p r o c e s s . H o w e v e r , th e  structure o f  ser ic in  is  a m o rp h o u s th at resu lt in  q u ite  

fra g ile  an d  n o t e a sy  to  fab rica te  (N a m v ir iy a c h o te  et al., 2 0 0 9 ) .T h u s , ser ic in  sh o u ld  
prepare w ith  an oth er  m a tr ix e s  for su p p ort itse lf .

C h ito sa n  (p o ly - (3 ( l-4 ) -D -g lu c o s a m in e ) , a c a t io n ic  p o ly sa c c h a r id e , is  o b ta in ed  
b y  d e a c e ty la t io n  o f  c h it in  w ith  a lk a lin e , the p r in c ip a l e x o s k e le ta l c o m p o n e n t  in  
c ru sta cea n s . F u rth erm ore, ch ito sa n  h a s m an y  u s e fu l b io lo g ic a l p rop erties  su ch  
a sh e m o sta s is  and  a c e s o d y n e  a c tiv ity , w o u n d  h e a lin g  p rop erty , red u c in g  scars, 
b a c te r io s ta s is , b io c o m p a t ib ility , b io d eg ra d a b ility  an d  so  on  (J. K im  et al., 2 0 1 1 ) .  
C h ito sa n  an d  its m o d if ie d  a n a lo g s  h a v e  sh o w n  m a n y  a p p lic a t io n s  in  m e d ic in e ,  
c o s m e t ic s , ag r icu ltu re , b io c h e m ic a l sep ara tio n  s y s te m s , b io m a te r ia ls  and drug  
c o n tr o lle d  r e le a se  sy s te m s . S o , it is v e r y  su ita b le  to  b e  a k in d  o f  w o u n d  d ress in g  
m ateria l.

T h e  o b je c t iv e  o f  th is  s tu d y  is  to  prepare b acter ia l c e l lu lo s e  c o n ta in in g  
c h ito sa n  an d  se r ic in  for w o u n d  d r e ss in g  m ateria l a p p lic a tio n  in  an a ttem p t to u se  th e  
sy n e r g ic  b e n e f ic ia l o f  th o se  m ater ia ls . T h e  an tib acteria l a c t iv ity , a n tio x id a n t a c tiv ity , 
w ater v a p o r  tr a n sm iss io n  rate, and p ro te in  re le a s in g  w il l  b e  e v a lu a ted .
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