
CHAPTER III
EXPERIMENTAL

3.1 Materials

3 .1 .1  S y n t h e s i s  P o ly t h io p h e n e
In  th e  p o ly m e r iz a t io n  p r o c e s s  o f  p o ly t h io p h e n e ,  t h e s e  c h e m ic a l s  w e r e  

u se d :  t h io p h e n e  ( S ig m a  A ld r ic h )  a s  a  m o n o m e r ,  ir o n  (III) c h lo r id e  ( A j a x  C h e m ic a l s )  

a s  a n  o x id a n t ,  a c e t y l s a l i c y i i c  a c id  ( S ig m a  A ld r ic h )  a s  a  d o p a n t . M e t h a n o l  ( A R  g r a d e , 
R C I L a b s c a n ) ,  c h lo r o f o r m  ( A R  g r a d e , R C I  L a b s c a n ) ,  h y d r o g e n  p e r o x id e ,  H 2O 2, ( A R  

g r a d e , R C I  L a b s c a n ) ,  a n d  d i s t i l l e d  w a te r  w e r e  u s e d  a s  s o lv e n t s .
3 .1 .2  P o ly th io p h e n e /C a r r a g e e n a n  B le n d  F i lm  P r e p a r a t io n

K -c a r r a g e e n a n  (T h a i  F o o d  a n d  C h e m ic a l  C o . ,  L td .)  w a s  u s e d  a s  th e
p o ly m e r  m a tr ix .  A c e t y l s a l i c y i i c  a c id  ( S ig m a  A ld r ic h )  w a s  u s e d  a s  th e  m o d e l  d r u g . 
B a r iu m  c h lo r id e ,  c a lc iu m  c h lo r id e ,  a n d  m a g n e s iu m  c h lo r id e  ( A j a x  c h e m ic a l s )  w e r e  

u s e d  a s  t h e  c r o s s l in k in g  a g e n t .  2 - ( N - m o r p h o l in o )  e t h a n e s u l f o n ic  a c id ,  M E S , ( S ig m a  

A ld r ic h )  w a s  u s e d  a s  th e  b u f fe r  s o lu t io n .

3.2 Methodology

3 .2 .1  P r e p a r a t io n  o f  A c e t y l s a l i c y i i c  A c id - L o a d e d  C a r r a g e e n a n  H y d r o g e ls
( A S A - lo a d e d  C a r r a g e e n a n  H y d r o g e ls )
C a r r a g e e n a n  p o w d e r  w a s  d i s s o lv e d  in  d i s t i l l e d  w a te r  u n d e r  s t ir r in g  at 

6 0  ๐c  to  p r e p a r e  a  c a r r a g e e n a n  s o lu t io n  a t c o n c e n t r a t io n  o f  1 .3  % w /v .  T h e n , 2 .5  % w t  

(b a s e d  o n  th e  w e ig h t  o f  c a r r a g e e n a n )  o f  a c e t y l s a l i c y i i c  a c id  w a s  a d d e d  in to  th e  

c a r r a g e e n a n  s o lu t io n  u n d e r  a  c o n s ta n t  s t ir r in g . T h e  s a lt  s o lu t io n  (C a C f ) ,  M g C L , a n d  

B a C C ) a s  a  c r o s s l in k e r  w a s  a d d e d  in to  th e  s o lu t io n  a t v a r io u s  c r o s s l in k in g  r a t io s  

( m o le s  o f  c r o s s l in k e r  to  m o le s  o f  e s t e r  s u l fa te d  g r o u p  m o n o m e r  u n it s )  a n d  th e n  c a s t  

o n to  a  m o ld  ( 8  c m  d ia m e te r )  a t r o o m  te m p e r a tu r e .
3 .2 .2  P r e p a r a t io n  o f  P o ly t h io p h e n e  (P T h )

P T h  w a s  s y n t h e s iz e d  v ia  th e  F e 3+- c a t a ly z e d  o x id a t iv e  p o ly m e r iz a t io n  

a c c o r d in g  t o  th e  m e th o d  o f  S u g im o t o  et al. ( 1 9 8 6 ) .  T h io p h e n e  (1 m o l )  w a s  d is p e r s e d  

in to  c h lo r o f o r m  ( 5 0  m l)  at c o n s ta n t  s t ir r in g  fo r  4 5  m in .  F e C b  (5  m o l )  in  3 0  m l
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c h lo r o f o r m  w a s  a d d e d  to  th e  m o n o m e r ic  s o lu t io n .  T h e  p o ly m e r iz a t io n  w a s  a l lo w e d  

to  p r o c e e d  fo r  24 h  w ith  s t ir r in g  a t r o o m  te m p e r a tu r e . T h e  c o l l e c t e d  s a m p le  w a s  

w a s h e d  w i t h  m e th a n o l  in  o r d e r  to  r e m o v e  th e  e x c e s s  F e C l3 a n d  th e n , th e  s a m p le  w a s  

d r ie d  a t 80 °c fo r  24 h.
3 .2 .3  P r e p a r a t io n  o f  A c e t y l s a l i c y l i c  A c i d - D o p e d  P o ly t h io p h e n e  

( A S A - d o p e d  P T h )
T h e  a c e t y l s a l i c y l i c  a c id - d o p e d  p o ly t h io p h e n e  w a s  p r e p a r e d  b y  th e  

a c id - a s s is t e d  r e d o x  d o p in g  r e a c t io n  a c c o r d in g  to  th e  m e t h o d  o f  S a n d e n  et al. ( 1 9 9 7 ) .  
1 g  o f  P T h  w a s  s t ir r e d  w i t h  1 0 0  m l o f  A S A  s o lu t io n  a n d  5 0  m l H 2O 2 fo r  2 4  h A S A -  

d o p e d  P T h  p a r t ic le s  w e r e  f d t e r e d  a n d  v a c u u m  d r ie d  fo r  2 4  h .
3 .2 .4  P r e p a r a t io n  o f  A c e t y l s a l i c y l i c  A c id - D o p e d  

P o ly t h io p h e n e /C a r r a g e e n a n  H y d r o g e l
T h e  A S A - d o p e d  P T h  w a s  d is p e r s e d  in to  th e  c a r r a g e e n a n  s o lu t io n ,  a n d  

th e  m ix tu r e  w a s  s t ir r e d  fo r  3 0  m in . T h e  m ix tu r e  w a s  c a s t  o n  th e  m o ld  (8  c m  

d ia m e te r )  a n d  d r ie d  a t r o o m  te m p e r a tu r e .
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Flow chart of fabricating carrageenanhydrogel
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Flow chart of chemical synthesis for PTh
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Flow chart of prepare of ASA-loaded carrageenan hydrogel
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3.3 Characterizations

3 .3 .1  F o u r ie r  T r a n s fo r m s  In fr a r ed  S p e c t r o m e t e r  (F T I R )
T h e  F T I R  s p e c t r o m e t e r  ( T h e r m o  N i c o l e t ,  N e x u s  6 7 0 )  w a s  u s e d  to  

id e n t i f y  th e  fu n c t io n a l  g r o u p s  o f  s y n t h e s iz e d  P T h  a n d  d o p e d  P T h  a n d  a n  A T R -F T I R  

s p e c t r o m e t e r  w a s  u s e d  to  in v e s t ig a t e  in t e r a c t io n s  b e t w e e n  t h e  d r u g - lo a d e d  

c a r r a g e e n a n  a n d  d r u g -P T h  lo a d e d  c a r r a g e e n a n , th e  in t e r a c t io n  c a n  b e  o b s e r v e d  fr o m  

th e  s h i f t s  in  th e  f u n c t io n  g r o u p s .  F T I R  w a s  c a r r ie d  o u t  in  th e  t r a n s m is s io n  m o d e  w it h  

6 4  s c a n s  b e t w e e n  4 0 0 0 - 4 0 0  c m ' 1 a t a  r e s o lu t io n  o f  4  c m ' 1.
3 .3 .2  T h e r m o  G r a v im e tr ic  A n a ly z e r  ( T G - D T A )

T h e r m a l g r a v im e t r ic  a n a ly z e r  ( T G - D T A ,  P e r k in  E lm e r )  w a s  u s e d  to  

in v e s t ig a t e  w e i g h t  lo s s  o f  v o la t i l e  m o le c u l e s ,  th e  a m o u n t  o f  r e s id u a l  w a te r ,  a n d  th e  

d e g r a d a t io n  t e m p e r a tu r e s  o f  th e  P T h , d o p e d  P T h , a n d  th e  d r u g  w i t h  a  te m p e r a tu r e  

s c a n  fr o m  3 0  to  8 0 0  ° c  a n d  w it h  a  h e a t in g  ra te  o f  1 0  ° c / m i n  u n d e r  n itr o g e n  

a tm o s p h e r e .  T h e  s a m p le s  w e r e  w e ig h e d  in  th e  r a n g e  o f  4 - 1 0  m g  a n d  lo a d e d  in to  a  

p la t in u m  p a n .
3 .3 .3  S c a n n in g  E le c t r o n  M ic r o s c o p e  ( S E M )

A  S c a n n in g  E le c t r o n  M i c r o s c o p e  o r  S E M  (J E O L , m o d e l  J S M - 5 2 0 0 )  

w a s  u s e d  to  in v e s t ig a t e  s u r f a c e  m o r p h o lo g y  o f  P T h , d o p e d  P T h , a n d  m o r p h o lo g y  o f  

c r o s s l in k e d  c a r r a g e e n a n  h y d r o g e ls .  T h e  h y d r o g e ls  w e r e  im m e r s e d  in  d i s t i l l e d  w a te r  

a t 3 7 ° c ,  b e fo r e  it w a s  r a p id ly  f r o z e n  in  l iq u id  n i t r o g e n  th e n  d r ie d  i t  in  th e  v a c u u m  

c h a m b e r  a t - 5 0 ° c .  A f te r  a  f r e e z e - d r y  p r o c e s s ,  th e  s a m p le s  w e r e  p la c e d  o n  th e  h o ld e r  

w it h  a n  a d h e r e d  ta p  a n d  c o a t e d  w ith  th in  la y e r  o f  p la t in u m  p r io r  m e a s u r e m e n t .T h e  

s c a n n in g  e le c t r o n  m ic r o g r a p h s  o f  c r o s s l in k e d  c a r r a g e e n a n  h y d r o g e ls  w e r e  o b ta in e d  

b y  u s in g  a n  a c c e le r a t io n  v o l t a g e  o f  5  k V  a t m a g n i f i c a t io n s  o f  1 2 0 x .
3 .3 .4  U l t r a v io l e t - V i s i b le  S p e c t r o p h o t o m e t e r  ( U V - V I S )

A  U V - V I S  s p e c t r o p h o t o m e t e r  ( T E C A N , I n f in it e  M 2 0 0 )  w a s  u s e d  to  

d e te r m in e  th e  s p e c tr a  o f  th e  a c e t y l s a l i c y l i c  a c id  a t w a v e le n g t h  2 3 0  n m  in  o r d e r  to  

o b ta in  th e  c a l ib r a t io n  c u r v e  t o  d e te r m in e  th e  a m o u n t  o f  d r u g  r e le a s e .
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3 .3 .5  T w o - p o in t  P r o b e  M e te r
T h e  s p e c i f i c  c o n d u c t iv i t y ,  w h ic h  i s  th e  in v e r s io n  o f  s p e c i f i c  r e s i s t iv i t y  

(p )  o f  u n d o p e d  P T h  a n d  d o p e d  P T h  p e l le t s  w a s  m e a s u r e d  b y  u s in g  th e  t w o - p o in t  

p r o b e  m e te r  c o n n e c t e d  w ith  a  v o l t a g e  s u p p l ie r  ( K e i t h le y ,  M o d e l  6 5 1 7 A )  w h o s e  

c o n s t a n t  v o l t a g e  c a n  b e  v a r ie d  a n d  th e  c u r r e n t  w a s  m e a s u r e d . T h e  t h ic k n e s s  o f  p e l le t s  

w a s  m e a s u r e d  b y  a  th ic k n e s s  g a u g e .  T h e  r e g im e  w h e r e  r e s p o n s iv e  c u r r e n t  is  l in e a r ly  

p r o p o r t io n a l  to  th e  a p p lie d  v o l t a g e ,  c a l le d  th e  l in e a r  O h m ic  r e g im e ,  w h i c h  c a n  b e  

id e n t i f ie d  b y  p lo t t in g  th e  a p p lie d  v o l t a g e  a g a in s t  th e  c u r r e n t . T h e  v o l t a g e  a n d  th e  

c u r r e n t  in  th e  r e g im e  w e r e  c o n v e r t e d  to  th e  e le c t r ic a l  c o n d u c t iv i t y  o f  th e  p o ly m e r  b y  

u s in g  E q . ( 3 .1 )  a s  f o l lo w s :

a =l/p =  1/(RSX t) =  I/(K X V X t) ( 3 .1 )

w h e r e a ะะะ s p e c i f i c  c o n d u c t iv i t y  ( S /c m .)

p = s p e c i f i c  r e s i s t iv i t y  ( Q .c m .)

R s = s h e e t  r e s i s t iv i t y  ( Q )

I = m e a s u r e d  c u r r e n t ( A )
K = g e o m e t r ic  c o r r e c t io n  fa c to r  =  4 . 2 9  X 1 0 ‘4
V = a p p lie d  v o l t a g e  ( v o l t a g e  d r o p )  ( V )
t = p e l l e t  t h ic k n e s s  ( c m .)
T h e g e o m e t r ic  c o r r e c t io n  fa c to r  w a s  ta k e n  in to  a c c o u n t

e f f e c t s ,  d e p e n d in g  o n  th e  c o n f ig u r a t io n  a n d  p r o b e  t ip  s p a c in g .  T h e  g e o m e t r ic  

c o r r e c t io n  fa c to r  w a s  d e te r m in e d  b y  u s in g  th e  s ta n d a r d  m a te r ia ls  w i t h  k n o w n  s p e c i f i c  

r e s i s t iv i t i e s .  T h e  s h e e t  r e s i s t iv i t y  o b ta in e d  fr o m  th e  t w o - p o in t  p r o b e  m e t e r  w a s  u s e d  

to  c a l c u la t e  th e  g e o m e t r ic  c o r r e c t io n  fa c to r  b y  th e  f o l lo w i n g  e q u a t io n :

K  = P r e f / ( R s t ) ( 3 .2 )

w h e r e  pref =  k n o w n  s p e c i f i c  r e s i s t iv i t y  fr o m  th e  c h e m ic a l  h a n d b o o k  ( Q .c m . ) .
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3 .3 .6  S w e l l i n g  S t u d ie s
T h e  c a r r a g e e n a n  h y d r o g e ls  w e r e  a n a ly z e d  fo r  s w e l l i n g  im m e d ia t e ly  

a fte r  th e  c r o s s l in k in g  p r o c e s s ,  a c c o r d in g  to  th e  m e t h o d  o f  G u d e m a n  a n d  P e p p a s  

( 1 9 9 5 ) .  T o  d e t e r m in e  th e  m o le c u la r  w e i g h t  b e t w e e n  c r o s s l in k s ,  Mc, th e  m e s h  s i z e ,  £  

a n d  th e  c r o s s l in k in g  d e n s i t y ,  px, th e  s a m p le  o f  c a r r a g e e n a n  f i lm  w a s  c u t  im m e d ia t e ly  

a fte r  c r o s s l in k in g  (1  c m 2). T h is  s a m p le  w a s  w e ig h t e d  in  a ir  a n d  h e p ta n e . T h e  s a m p le  

w a s  th e n  p la c e d  in  d i s t i l l e d  w a te r  a t 3 7  ° c  fo r  5  d a y s  a n d  a l l o w e d  to  s w e l l  to  

e q u i l ib r iu m , th e n  w e ig h t e d  in  a ir  a n d  h e p ta n e  a g a in .  B e f o r e  w e i g h t i n g ,  th e  s a m p le  

w a s  b lo t t e d  w i t h  t i s s u e  p a p e r  to  r e m o v e  r e s id u e  s u r f a c e  w a te r .  F in a l ly ,  th e  s a m p le  

w a s  d r ie d  a t 2 5 ° c  in  a  v a c u u m  fo r  5  d a y s .  O n c e  a g a in ,  it  w a s  w e ig h t e d  in  a ir  a n d  

h e p ta n e . T h e  e q u i l ib r iu m  s w e l l i n g  r a t io , th e  p o ly m e r  v o lu m e  fr a c t io n  in  th e  r e la x e d  

a n d  s w o l l e n  s ta te s  w e r e  c a lc u la t e d  u s in g  th e  w e ig h t s  m e a s u r e d .
T h e  m e m b r a n e s  w e r e  p r e p a r e d  a n d  th e ir  p o ly m e r  v o lu m e  fr a c t io n  in  

th e  r e la x e d  w a s  c a lc u la t e d  u s in g  E q . ( 3 .3 ) .  A f t e r  e a c h  m e m b r a n e  s w e l l i n g  to  

e q u i l ib r iu m  a t 3 7  ๐c ,  th e  p o ly m e r  v o lu m e  fr a c t io n  o f  th e  s w o l l e n  p o ly m e r  w a s  

c a lc u la t e d  u s in g  E q . ( 3 .4 ) :

u2,r = K ( 3 .3 )

Vj ( 3 .4 )
K

w h e r e  Vi = th e  v o lu m e s  o f  th e  p o ly m e r  s a m p le  in  th e  d ry  s ta te s
F r = th e  v o lu m e s  o f  th e  p o ly m e r  s a m p le  in  th e  r e la x e d  s ta te s
vs = th e  v o lu m e s  o f  th e  p o ly m e r  s a m p le  in  th e  s w o l l e n  s ta te s
จ 2;r = th e  p o ly m e r  v o lu m e  f r a c t io n s  o f  th e  r e la x e d  p o ly m e r  g e l
น2,ร = th e  p o ly m e r  v o lu m e  f r a c t io n s  o f  th e  s w o l l e n  p o ly m e r  g e l
T h e  v o lu m e s  o f  th e  p o ly m e r  s a m p le  in  th e  d r y , r e la x e d ,  a n d  s w o l l e n  

s ta te s  a re  c a lc u la t e d  u s in g  E q s . ( 3 .5 )  - ( 3 .7 ) ,  r e s p e c t iv e ly :
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พ -WT/ _  vv a A n h,d '๙  — ( 3 .5 )
Ph

IIพ ( 3 .6 )
Pu

พ -IVy  _ "a,ร yyh.s ( 3 .7 )
Pu

w h e r e Wa = th e  w e ig h t s  o f  th e  d ry  p o ly m e r  in  a ir  a n d  h e p ta n e
m  = th e  w e ig h t s  o f  th e  r e la x e d  p o ly m e r  in  a ir  a n d  h e p ta n e

พร = th e  w e ig h t s  o f  th e  s w o l l e n  p o ly m e r  in  a ir  a n d  h e p ta n e

ph th e  d e n s i t y  o f  h e p ta n e
T h e  s w e l l i n g  r a tio  (0 )  w a s  d e te r m in e d  fr o m  th e  w e i g h t  m e a s u r e m e n t  

u s in g  E q . ( 3 .8 ) :

Q = ( 3 .8 )

T h e  m o le c u la r  w e ig h t  b e t w e e n  c r o s s l in k s ,  M e , w a s  c a lc u la t e d  fr o m  

th e  s w e l l i n g  d a ta  u s in g  E q . ( 3 .9 ) :

1
V
Vy ๒^ - v2,ร)+ VZs+ w l

Me Mn
v2r

f  \ 

\ V2 ร )

1/3 (  \  

\ V2 , r J

( 3 .9 )

w h e r e M  ท =  th e  n u m b e r -a v e r a g e  m o le c u la r  w e i g h t  o f  th e  p o ly m e r  b e f o r e  

c r o s s l in k in g

V  =  th e  s p e c i f i c  v o lu m e  o f  c a r r a g e e n a n  =  0 .4 9  m l /g

V = th e  m o la r  v o lu m e  o f  w a te r  (1 8 .1  c m 3/ m o l )

X = th e  F lo r y  in te r a c t io n  p a r a m e te r  o f  c a r r a g e e n a n  =  0 .4 4  (W a n
et al. , 2009)  a n d  th e  d i s s o c ia t io n  c o n s t a n t  is  p K a  =  4 .7 .
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In g e n e r a l ,  th e  p r e s e n c e  o f  c a r r a g e e n a n  le a d s  to  a  m o r e  o p e n  n e tw o r k

s tr u c tu r e  a n d  r e s u lt s  in  a  h ig h e r  Me v a lu e .  T h e  h y d r o g e l  m e s h  s i z e ,  £,, w a s  c a lc u la te d  

u s i n g  E q . ( 3 .1 0 )  ( P e p p a s  a n d  W r ig h t , 1 9 9 6 ) :

£  =  y 2, ร ■ I (3.10)

w h e r e  Cn =  th e  F lo r y  c h a r a c te r is t ic  r a t io  fo r  c a r r a g e e n a n  =  3 3  (M a r c e lo
et a i,2 0 0 4 )

/  =  th e  c a r b o n -c a r b o n  b o n d  le n g th  o f  th e  m o n o m e r  u n it  =  5 .5  Â
T h e  c r o s s l in k in g  d e n s i t y  o f  th e  h y d r o g e l ,  px, w a s  c a l c u la t e d  b y  u s in g  

E q . ( 3 .1 1 )  ( P e p p a s  et al., 1 9 9 6 ) .

P x  =  ะ- p -  vMc ( 3 .1 1 )

T h e  d e g r e e  o f  s w e l l i n g  a n d  th e  w e ig h t  l o s s  o f  c a r r a g e e n a n  h y d r o g e l  

w e r e  m e a s u r e d  in  a  M E S  b u f fe r  s o lu t io n  a t 37 °c fo r  2 d a y s ,  u s in g  th e  f o l lo w i n g  

E q s .  ( 3 .1 2 )  a n d  ( 3 .1 3 ) :
M-MdD e g r e e  o f  s w e l l i n g  (% Md X  1 0 0 (3.12)

a n d

w h e r e

W e ig h t  l o s s  (% ) =  ^ p x i o o  ( 3 .1 3 )

M  =  th e  w e i g h t  o f  th e  s a m p le  a f te r  im m e r s in g  in  th e  b u f f e r  s o lu t io n
M d =  th e  w e ig h t  o f  th e  s a m p le  a f te r  im m e r s in g  in  th e  b u f f e r  s o lu t io n  

in  it s  d r y  s ta te
Mi =  th e  in it ia l  w e ig h t  o f  th e  s a m p le  in  it s  d r y  s ta te
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3.4 Drug Release Experiments

3 .4 .1  P r e p a r a t io n  o f  M E S  b u f fe r
A n  M E S  b u f fe r  s o lu t io n  w a s  c h o s e n  to  s im u la t e  th e  h u m a n  s k in  p H  

c o n d i t io n  o f  5 .5 .  T o  p r e p a r e  2 0 0  m l o f  M E S  b u f f e r  s o lu t io n ,  0 .1  M  o f  M E S  p H  5 .5  

w a s  p o u r e d  in to  th e  r e c e p to r  c h a m b e r  o f  a  m o d i f i e d  F r a n z - d i f f u s io n  c e l l .
3 .4 .2  S p e c t r o p h o t o m e t r ic  A n a ly s i s  o f  M o d e l  D r u g

A  U V - V i s i b l e  s p e c t r o p h o t o m e t e r  ( U V - T E C A N  in f in i t e  M 2 0 0 )  w a s  

u s e d  to  d e t e r m in e  th e  s p e c tr a  p e a k s  o f  th e  m o d e l  d r u g s . F o r  e a c h  m o d e l  d r u g , in  an  

a q u e o u s  s o lu t io n ,  i t  w a s  s c a n n e d  fo r  it s  m a x im u m  a b s o r p t io n  w a v e le n g t h .  T h e  

c h a r a c te r is t ic  p e a k  w a s  o b s e r v e d  a t 2 3 0  n m  fo r  a c e t y l s a l i c y l i c  a c id .  T h e  a b s o r b a n c e  

v a lu e  a t th e  p e a k  w a v e le n g t h  o f  th e  m o d e l  d r u g  c a n  b e  c o r r e la te d  w i t h  th e  m o d e l  

d r u g  c o n c e n t r a t io n ,  th u s  th e  c a l ib r a t io n  c u r v e s  w i t h  th e  v a r io u s  m o d e l  d r u g s  w e r e  

g e n e r a te d .
3 .4 .3  A c t u a l  D r u g  C o n te n t

T h e  a c tu a l  a m o u n t  o f  d r u g  in  th e  d r u g - lo a d e d  c a r r a g e e n a n  h y d r o g e ls  

(c ir c u la r  d i s c  a b o u t  2 .5  c m  in  d ia m e te r )  a n d  d o p e d  P T h  w a s  q u a n t i f i e d  b y  d i s s o lv i n g  

th e  s a m p le  in  5  m l o f  d im e t h y l  s u l f o x id e  ( D M S O )  a n d  th e n  0 .1  m l o f  th e  s o lu t io n  

w a s  a d d e d  in to  0 .4  m l o f  D M S O . T h e  a c e t y l s a l i c y l i c  a c id  in  th e  s o lu t io n  w e r e  

m e a s u r e d  b y  u s e d  th e  U V - V i s i b l e  s p e c t r o p h o t o m e t e r  a t a  w a v e le n g t h  o f  2 3 0  n m .
3 .4 .4  T r a n s d e r m a l  T r a n s p o r t  S t u d ie s

D i f f u s i o n  s t u d ie s  w e r e  c a r r ie d  o u t  b y  u s in g  t h e  m o d i f i e d  F r a n z -  

d i f f u s io n  c e l l s .  T h e  m o d i f i e d  F r a n z - d i f f u s io n  c e l l  i s  a  v e r t ic a l  d i f f u s io n  c e l l ,  
c o n s i s t in g  o f  t w o  h a l f - c e l l s .  T h e  f ir s t  h a l f - c e l l  i s  th e  d o n o r  h a l f  w h ic h  is  e x p o s e d  to  

r o o m  te m p e r a tu r e . A n o t h e r  h a l f - c e l l  i s  th e  r e c e p t o r  h a l f  w h i c h  is  e x p o s e d  to  M E S  

b u f fe r  (p H  5 .5 )  a n d  m a in t a in e d  a t 3 7  ° c  b y  a  c ir c u la t in g  w a te r  b a th . T h e  A S A  

d i f f u s e d  th r o u g h  a  n y l o n  n e t  ( m e s h  s i z e  =  2 .2 5  m m 2) w h ic h  w a s  p la c e d  o n  to p  th e  

M E S  b u f f e r  s o lu t io n .  T h e  n y lo n  n e t  w a s  a l l o w e d  t o  c o m e  in to  c o n t a c t  w i t h  th e  M E S  

b u f fe r  in  th e  r e c e p t o r  c h a m b e r ;  th e  b u f fe r  w a s  m a g n e t i c a l ly  s t ir r e d  t h r o u g h o u t  th e  

e x p e r im e n t  p e r io d  ( 4 8  h )  a t a  th e r m o s t a t ic a l ly  m a in t a in e d  t e m p e r a tu r e . In  th e  s tu d y  

o f  th e  e f f e c t  o f  c r o s s l in k in g  r a t io , a  u n it  o f  A S A - l o a d e d  c a r r a g e e n a n  h y d r o g e ls  w ith  

v a r io u s  c r o s s i in k in g  r a t io s  ( 0 .4 ,  0  6 ,  1 .0 , 1 .4 , a n d  2 .0 )  w a s  p la c e d  o n  to p  o f  a  s im ila r
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n y lo n  n e t  a b o v e  th e  r e c e p to r  c o m p a r tm e n t . In  th e  s t u d y  o f  th e  e f f e c t  o f  e le c t r ic  f i e ld  

s tr e n g th  o n  th e  r e le a s e  o f  th e  A S A  fr o m  th e  c r o s s l in k e d  c a r r a g e e n a n  h y d r o g e l ,  a  

c a th o d e  e l e c t r o d e  ( a lu m in u m )  w a s  c o n n e c t e d  to  a  p o w e r  s u p p ly  ( K E T H L E Y  1 1 0 0 V  

S o u r c e  M e t e r ) ,  w h ic h  p r o v id e d  v a r io u s  e le c t r ic a l  v o l t a g e s  ( V  =  0 ,  0 .5 ,  1 .0 , 3 .0 ,  5 .0 ,  
a n d  7 .0  V )  a c r o s s  th e  h y d r o g e l ,  n y lo n  n e t , a n d  b u f f e r  s o lu t io n .  T h e  to ta l  d u r a t io n  o f  

th e  c o n s t a n t  a p p l ie d  e le c t r ic  f ie ld  s tr e n g th  to  th e  e x p e r im e n t  s e t u p  w a s  4 8  h . T h e  

d r u g s  d i f f u s e d  th r o u g h  a  p o ly m e r  m a tr ix  a n d  th e  m e m b r a n e  in t o  th e  s o lu t io n .  A  

s a m p le  o f  0 .1  m l w a s  w ith d r a w n  at v a r io u s  t im e  in te r v a ls  a n d  s im u l t a n e o u s ly  

r e p la c e d  w i t h  a n  e q u a l  v o lu m e  o f  th e  f r e s h  b u f fe r  s o lu t io n .  T h e  d r u g  a m o u n t  in  th e  

w ith d r a w n  s o lu t io n  s a m p le  w a s  d e te r m in e d  b y  U V - V i s i b l e  s p e c t r o p h o t o m e t e r .

Sampling port J ,—I I—^

Buffer solution pH 5.5

Temperature controlled at 37 c

Hydrogel 
Nylon net

F i g u r e  3 .1  S c h e m a t ic  d ia g r a m  o f  e x p e r im e n ta l  s e t  u p  o f  tr a n sd e r m a l tr a n sp o r t  

s tu d ie s .
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