
CHAPTER I 
INTRODUCTION

T h e  e ffe c tiv e  h ea lin g  o f  w o u n d  th a t is th e  a p p ro p ria te  m a te ria l c o v e rin g  th e  
w o u n d  in  o rd e r  to  p rev en t th e  in tru s io n  o f  so m e  b ac te ria  in to  th e  w o u n d  (K o fu ji et 
a l,  2 0 1 0 ). T h e  w o u n d  h e a lin g  p ro c e ss  is  a  re s to rta rio n  o f  in ju red  tis su e  w h ich  
c o n s is te d  o f  fo u r  s tag es  a re  in f la m m a to ry , m ig ra to ry , p ro life ra tiv e  a n d  m a tu ra tio n  
p h a se  (Z ah ed i et al. , 2009 , S ik a re e p a isa n  et al., 2011). A d d itio n , th e  p h y s ic a l fo rm s 
o f  w o u n d  d re s s in g  th a t p re sen t o n  m an y  d iffe re n ce  ty p es  lik e  h y d ro fib re s , h y d ro g e ls , 
f ilm s, fo am  d re ss in g s , a lg in a te s , d re ss in g s  co n ta in in g  io d in e  (W a tso n  et a l, 2 0 0 5 ). 
M o reo v e r, th e  m a te ria l u sed  to  p ro d u c e  w o u n d  d re ss in g  sh o u ld  be b io c o m p a tib ility , 
n o n -to x ic ity , n o n -a lle rg e n ic  a n d  n o n -a d h e re n t (T h ak u r et al., 2008).

T h e  m a te r ia l th a t h as  sh o w n  p ro p e rty  as a  co n s titu tiv e  o f  w o u n d  d re ss in g  is 
p o ly (v in y l a lc o h o l)  (P V A ), w h ic h  is a  h y d ro p h ilic  p o ly m e r p re p a re d  fro m  
p o ly m e riz a tio n  o f  p o ly (v in y l a c e ta te ) . P V A  is used  as  a  film  in m a n y  a p p lic a tio n s  
o f  m e d ic in e  th a n k  to  its c h a ra c te r is tic s  su ch  as  b io c o m p a tib ility , n o n to x ic ity , 
b io d e g ra d a b ility , tran sp a ren t a n d  g o o d  film  fo rm in g  (Y an g  et a l, 2 0 0 4 , B a tis ta  et a l, 
2 0 1 3 , H u  et a l, 2 0 1 3 ).

P rev io u s  re sea rch es  re p o r te d  th a t th e  n an o p a rtic le s  w ere  u sed  to  p ro te c t th e  
d ru g s  lo ad ed  in s id e  from  d e g ra d a tio n  by  h ea t, lig h t,ch em ica l an d  c o n tro lle d  th e  
re le a se  o f  d ru g s  in to  ta rge t t is su e  (Y o k san  et a l, 2 0 1 0 , J i et a l, 2 0 1 1 ). A n o th e r  
m a te ria l th a t is in te res ted  as  a  c o m p o n e n t o f  w o u n d  d re ss in g  is  c h ito sa n  , w h ic h  is 
n a tu ra l p o ly sa c c h a rid e  o b ta in e d  by  d eace ty la tio n  o f  c h itin , an d  it c o n s is te d  o f  
( 1 ,4 ) - lin k ed  N -ace ty l g lu c o sa m in e  and  g lu co sam in e . C h ito sa n  an d  its  d e r iv e r tiv e s  
h av e  b een  u sed  in  d ru g  d e liv e ry  fo r  th e  p h a rm aceu tica l a n d  b io m ed ica l f ie ld s  o w in g  
to  its  ex c e lle n t b io c o m p a tib ility , n o n to x ic ity , m u co a d h e s iv e  p ro p e rtie s  a n d  g o o d  d ru g  
p e rm e a b ility  (Y a n g  et al, 2 0 0 5 , A b d u ll R a sa d  et al, 2 0 1 0 , H o sse in i et a l, 2 0 1 3 ). 
T h e  c h ito sa n  a p p lic a tio n  h as  b e e n  lim ited  o f  its  in so lu b le  in  w a te r  a n d  h ig h  p H  
(P K a  ~  5 .5 ). T h e re fo re , q u a te rn a ry  a m m o n iu m  ch ito san , q u a te m iz e d  d e r iv a tiv e  o f  
c h ito sa n , w a s  sy n th esized  by  in tro d u c in g  q u a te rn a ry  am m o n iu m  g ro u p s  o n  th e  
N H 2-g ro u p  o f  th e  ch ito san  b a c k b o n e s  fo r  e x h ib itin g  ex c e lle n t w a te r  so lu b ility  
(S ad eg h i et a l,  2 0 0 8 , S a jo m sa n g  et a l, 2 0 0 9 , X u  et al., 2Q 11) and  a b ility  to  itn te ra c t
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w ith  o th e r su b s tra t fo r d ru g s  d e liv e ry  (M a y a  et a l, 2 0 1 2 ) . T h e  d e r iv e r tiv e  is u se fu l 
fo r  a  v arie ty  o f  a p p lic a tio n s  an d  su tib le  fo r  a  n an o p a rtic le s  p ro c e ss in g  (d e  B ritto  et 
a l, 2 0 1 2 ).

T he te c h n iq u e  w h ic h  av a ilab le  fo r  p ro d u c in g  q u a te rn a ry  a m m o n iu m  c h ito sa n  
n a n o p a rtic le s  is  “ In o tro p ic  g e la tio n ” (T rip a th y  et a l, 2 0 1 2 )  u s in g  o f  e le c tro s ta tic  
in te ra c tio n  b e tw e e n  o p p o s ite  c h a rg ed  o f  p o ly ca tio n  o f  ch ito sa n  a n d  p o ly a n io n  o f  
T rip o ly p h o sp h te  (T P P ). In  a d d itio n , th e  p ro cess  " is  n o t u s in g  o rg a n ic  so lv en t, 
n o n to x ic  m e th o d  and  s im p le  m e th o d  (K e a w c h ao o n  et a l, 2 0 1 1 ). R ecen tly , th e  
lo ad in g  o f  b io a c tiv e s  a n d  d ru g s  - s u c h  a s  sa licy lic  ac id  , g e n ta m ic in  a c id  (J i et a l,
2 0 1 1 ), a sco rb y l p a lm ita te  (Y o k sa n  et a l, 2 0 1 0 )  ca rv ac ro l (K e a w c h a o o n  et a l, 2 0 1 1 )  
an d  o reg an o  essen tia l oil (H o sse in i et a l,  2 0 1 3 ) in to  ch ito san  n a n o p a rtic le s  v ia  
in o tro p ic  g e la tio n  h ad  b een  rep o rted . (Ja n e s  et a l, 2 0 0 1 ) rev ea led  th a t  th e  lo ad in g  o f  
d o x o ru b ic in  in to  c h ito sa n  n a n o p a rtic le s  co u ld  ex ten d  th e  re lease  o f  d o x o ru b ic in  an d  
(M a y a  et a l, 2 0 1 2 ) re v e a le d  th a t th e  lo a d in g  o f  te ra c y c lin e  in to  O -c a rb o x y m e th y l 
c h ito sa n  n an o p a rtic le s  c o u ld  ag a in s t th e  in fec tio n s  o f  S ta p h y lo c o c c u s  au reu s  an d  
n o n -to x ic  w ith  N IH -3 T 3 , L 9 2 9 , H E K -2 9 3  ep ith e lia l ce ll lin es  an d  T H P -1  m o n o cy tic  
ce lls .

T he p re se n t re se a rch  th u s  fo cu se s  o n  th e  sy n th es is  o f  q u a te rn a ry  a m m o n iu m  
c h ito sa n  by c h em ica l m o d if ic a tio n  and  p re p a ra tio n  o f  m a te ria l by  u s in g  P V A  film  
c o n ta in in g  q u a te rn a ry  a m m o n iu m  ch ito san  lo ad ed  te tracy c lin e  n a n o p a r tic le s  via a  
so lu tio n  ca s tin g  m e th o d . T e tra c y c lin e  (T C ) w a s  ch o sen  as  a  an tib io tic  d ru g  b e c a u se  it 
h a s  h ig h  e fficacy  ag a in s t b o th  o f  g ram  p o s itiv e  and  g ram  n e g a tiv e  b a c te r ia  (C h o p ra  
et a i, 2001). T h e  n a n o p a rtic le s  w ere  c h a ra c te r iz e d  by  U V -V is  sp e c tro p h o to m e try , 
F o u r ie r  tra n s fo rm in fra re d  sp ec tro sco p y  (F T -IR ) , s c a n n in g  e lec tro n  
m ic ro sc o p e  (S E M ), d y n a m ic  lig h t sca tte rin g  (D L S ), X -ray  d if f ra c to m e te r  (X R D ) a n d  
Z e ta  p o ten tia l m e a su re m e n t. T h e  e ffe c ts  o f  in itia l te tra c y c lin e  co n te n t o n  
e n c a p su la tio n  e ffic ien cy  (E E ), sh ap e  , s ize  w e re  a lso  in v es tig a ted . T h e  an tib ac te ria l 
a c tiv itie s  o f  w o u n d  d re ss in g  w e re  s tu d ie d  ag a in ts  Escherichia coli, Enterococcus 
faecium, and  Staphylococcus aureus by  d isk  d iffu s io n  m e th o d  (A A T C C  147) an d  
b ro th  d ilu tio n  m e th o d . F in a lly , th e  in d ire c t cy to to x ic ity  o f  th e  w o u n d  d re ss in g s  w a s  
s tu d ie d  in  m o u se  f ib ro b la s t (L 9 2 9 ) and  h u m a n  f ib ro b la s t c e lls  by  u s in g  M T T  assay .
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In a d d itio n , T h e  d ru g  re lease  k in e tic  w as s tu d ied  in ace ta te  b u ffe r  so lu tio n s  p H  5.5 
an d  in  p h o sp h a te  b u ffe r  so lu tio n s  p H  7.4.


	CHAPTER I INTRODUCTION

