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I N T R O D U C T I O N

N o w a d a y s , m a n y  c o a tin g s  o n  su rfa ce  o f  su b stra tes  are  a v a ila b le  fo r  
b io m e d ic a l an d  drug d e liv e r y  a p p lic a t io n s . T h e  c o a t in g s  e s ta b lish  an  e n v ir o n m e n ta lly  
fr ien d ly  te c h n o lo g y  that m a y  e n h a n c e  th e  su r fa ce  q u a lity , s ta b ility , sa fe ty , an d  th e  
m e c h a n ic a l h a n d lin g  p r o p e r tie s  b y  p r o v id in g  a  barrier to  m o is tu r e  an d  g a s  b e tw e e n  
th e  su b stra tes  and  th e  su rro u n d in g  a tm o sp h ere .

T h e  d e v e lo p m e n t  o f  th e  c o a t in g s  lo a d ed  w ith  th e  natural m o le c u le ,  a d d it io n  
o f  d ru gs an d  m a c r o m o le c u le s  su ch  a s  a c t iv e  p ro te in , e n z y m e s , n u c le ic  a c id , or  
natural c o m p o u n d s  to  u s e  a s  a carrier o f  a n t io x id a n ts , c o lo r  a g e n ts , f la v o r  a g e n ts  an d  
a n tim icro b ia l is  a  t e c h n o lo g ic a l c h a lle n g e  for  the in d u stry  and  a  v e r y  a c t iv e  re se a r c h  
f ie ld  w o r ld w id e . B u t, th e  m o s t  o f  n atu ral m o le c u le s  su c h  as h y d r o p h o b ic  d ru g s  are  
n o n -so lu b le  in  w a ter  an d  it hard to  b e  im m o b iliz e d  d ir e c tly  o n  su r fa c e  o f  su b stra tes , 
s o , it ca n  b e  restra in ed  in to  th e  p o ly e le c tr o ly te  m u lt ila y e r s  (P E M ) th in  f ilm s .

T h e  la y e r -b y -la y e r  (L b L ) te c h n iq u e  h as b e c o m e  th e  g o o d  m e th o d  to  p r o v id e  
n an ostru ctu red  c o a tin g  o n  th e  su rfa ce  o f  so lid -su p p o r te d  su b stra tes  a c h ie v e d  in  a  
stra ig h tforw a rd , lo w  c o s t  m an n er, e a s i ly  p r o c e ss  and p re fo r m e d  u n der m ild  
c o n d it io n s , w h ic h  is  su ita b le  for p r e se r v in g  th e  a c t iv ity  o f  b io m o le c u le s .  T h e  
ad so rp tio n  in  L b L  c o a tin g  i s  g o v e r n e d  b y  e le c tr o s ta t ic  in tera c tio n s  b e tw e e n  o p p o s ite  
ch a rg e  s p e c ie s .  In th is  s tu d y , {he P E M  h a v e  se v e r a l a d v a n ta g e s  fo r  e x a m p le  th e  
co n tr o l o f  th e  th ic k n e ss  an d  c o m p o s it io n  o n  th e  n a n o sc a le , c o n tr o l lo a d in g  an d  
r e le a se  a f fe c te d  b y  fa c to r s  su ch  as tem p era tu re , p H , io n ic  stren g th , d iffe r e n t ty p e  o f  
P E M , sa lt c o n c e n tr a t io n , sa lt  ty p e , s o lv e n t  q u a lity , d e p o s it io n  t im e  and  p o ly m e r  
c o n c e n tr a tio n  (D u b a s  et a l., 1 9 9 9 ).

T h e  o b je c tiv e  o f  th is  w o rk  is  to  fab rica te  P E M  th in  f i lm s  c o a tin g  o n  s o l id -  
su p p o rt su b stra tes , o b ta in e d  b y  L bL  te c h n iq u e , a s se m b le d  d ir e c tly  o n  th e  su r fa c e  o f  
su b strates w ith  ฝ te m a t iv e  la y e r s  o f  sy n th e tic  p o ly m e r  c a t io n ic
p o ly (d ia lly d im e th y la m m o n iu m  c h lo r id e )  (P D A D M A C )  and  a n io n ic  p o ly (so d iu m  4 -  
s ty r e n e -su lfo n a te )  (P S S ) , an d  natural p o ly m e r  c a t io n ic  c h ito sa n  an d  a n io n ic  ฝ g in a te ,  
th en  im p r o v e  th e  lo a d in g  o f  l ,7 -b is - (4 -h y d r o x y -3 -m e th o x y p h e n y l) - l ,6 -h e p ta d ie n e -
2 ,5 -d io n e  (c u r c u m in ) w h ic h  is  a  n atu ral e s se n tia l o i l s  (E O s)  in to  P E M . M o r e o v e r ,
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studied the effect of parameters such as types of polyelectrolyte, loading 
temperature, loading time, solvent composition, type of solvent and salt 
concentration to produce PEM thin films with high amount of loading molecules. 
The second goal is to improve the properties of PEM thin film for loaded with 
hydrophobic molecules to increase the final amount of hydrophobic molecules 
loaded into PEM by surfactants modification.
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