
CHAPTER I 
INTRODUCTION

Blends of polymeric materials obtained from renewable resources are of great 
interest in the production of new green products. Polymer blends bring outstanding 
properties of such biomaterials that are combined together in order to create new 
biopolymeric materials with desirable properties.

Chitin, or poly (3-(l-4)-7V'-acetyl-D-glucosamine, is the second most abundant 
polysaccharide resource found in mature after cellulose. Chitin is a major structural 
component in the exoskeleton of arthropod and cell walls of fungi and yeast (Jayakumar 
et al., 2010a). In commercial production, chitin has been extracted from byproduct of the 
seafood industry so the raw material of chitin is readily available and inexpensive. In 
addition, the preparation of chitin can also be considered as an effective solid waste 
management. Chitin exhibits several interesting bioactivities, such as biodegradability, 
low toxicity and good biocompatibility. These remarkable properties come from the 
unique functional groups in the structure of chitin (Peesan et a l, 2003). Consequently, 
chitin has been extensively used in a variety of medical applications, such as tissue 
engineering, drug delivery, and cancer diagnosis (Jayakumar et al., 2011).

However, the existence of high crystallinity of chitin limits its solubility in 
common solvents. Hence, the carboxymethyl chitin (CM-chitin), a water-soluble 
derivative of chitin, becomes much more interest. CM-chitin is synthesized by 
carboxymethylation reaction of chitin. An introduction of carboxyl groups into chitin 
structures interrupts both inter- and intra-hydrogen bonding, thus improving the 
solubility of the resulting chitin derivative — CM-chitin. Recently, much attention has 
been paid to CM-chitin as a wound dressing material because it provides versatile 
properties, including retaining moist environment (Kumar et al., 2010), enhancing 
wound healing properties (Jayakumar et al., 2011), and being biocompatible (Peesan et 
al., 2003). Since the CM-chitin-based materials are brittle, blending of CM-chitin with 
other flexible biomaterials is necessary in order to obtain the desirable mechanical 
properties as well as ease of handle.
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N atu ra l rubber, cw -l,4 -p o ly iso p ren e , is natu ra lly  p roduced  by the  H evea  
brasilien sis  trees. D ue to  th e  ou tstan d in g  flex ib ility , natural ru b b er is one o f  the m ost 
app rop ria te  m ateria ls  fo r b lend ing  w ith  C M -chitin . N everthe less , the p resence  o f  protein  
in the na tu ra l rubber la tex  can cause  severe  a lle rgy  in sensitive  perso n s (W agner e t a i ,  
1999). T hus, d ep ro te in iza tio n  step is an im portan t p ro cess to  ensure  tha t natural rubber is 
safe to be used  as health  care  products.

B esides the ad d itio n  o f  natural rubber in o rd e r to  im prove flex ib ility  o f  the  film, 
a p lastic ize r w hich  is se lected  to add into the b lend  is an a ttrac tive  cho ice  to im prove 
flex ib ility  o f  the film . O ne o f  the  p lastic izers w h ich  w idely  used  as p lastic izer for 
b iom ateria l p rocessing  is g lycero l. T he in terested  advan tages o f  g lycero l are non ­
tox ic ity , co lo rless, odorless, co m ple te  so lub ility  in w ater, and ex trusion  process 
im p ro v em en t (F o lla in  e t al. 2006). In add ition , g lycero l can also  act as a  chain  ex tender 
in po lym eric  struc tu re  th a t it can  increase the flex ib ility  o f  b iom ateria ls.

B ecause  the p repared  po lym eric  b iom ateria l w as used as a w ound dressing  
app lica tion , it has to con tac t w ith  som e liquid o r ex u d a tes from  a w ound . B ut due to the 
m ain  co m p o n en t o f  the film  is C M -ch itin  w hich can  com ple te ly  so lub le  in w ater. Then 
the  blend film s need to  cro sslin k  in o rder to form  w ate r-in so lu b le  m ateria ls  before use as 
a w ound  d ressin g  app lica tio n . T he se lected  c ro ss lin k in g  agen t is g lu ta ra ldehyde  because 
it can form  chem ical bond  betw een  C M -ch itin  ch a in s  and  need a little  c ro sslink ing  tim e 
to  form  chain  netw orks (Z hang  et a l ,  2006). H ow ever, g lu tara ldehyde is tox ic ity  for 
hum an body. So it needs to contro l the ap p ro p ria te  am ount o f  g lu tara ldehyde in 
c ro ss lin k in g  p rocess as w ell.

In th is p resen t study , C M -ch itin /d ep ro te in ized  natural rubber b lend w as 
p repared  befo re  being  fabricated  into film . To ev a lu a te  the p o ten tia l use o f  the C M - 
ch itin / na tu ral rubber b lend  film  as a  new  p o ly m eric  b iom ateria l fo r w ound  d ressing  
app lica tion , the  effect o f  b lend ra tios on  m orpho logy , m echan ical p roperties, therm al 
p roperties  as w ell as cy to co m p atib ility  w ere  investigated .
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