
REFERENCES

Abdou,  H.M. 1989.  D i s s o l u t i o n .  B i o a v a i l a b i l i t y ____&.
R i o e a u i v a l e n c e . E a s t o n  ะ Mack p r i n t i n g .

A k a l a ,  E . O . ,  and  C o l l e t t ,  J . H .  1987 .  I n f l u e n c e  o f  d r u g  
l o a d i n g  and g e l  s t r u c t u r e  on i n - v i t r o  r e l e a s e  
k i n e t i c s  f rom p h o t o p o l y m e r i z e d  g e l s .  Drug 
D e v ■ I n d ■ P h a r m ■ 13 ะ 1 7 7 9 - 1 7 9 8 .

A k h t e r ,  S . A . ,  and  B a r r y ,  B.w.  1986 .  P e r m e a t i o n  o f  d r u g s  
t h r o u g h  human s k i n  ะ Method and d e s i g n  t o  
d i f f u s i o n  c e l l s  f o r  i n  v i t r o  u s e .  I n  R. Marks  and
G. P i e w i n g  ( e d s ) ,  skin mode l ะ Mode ls  tfi study
f u n c t i o n  and d i s e a s e  o f  s k i n , p p . 3 5 8 - 3 7 0 ,  B e r l i n  
H e i d e l b e r g  ะ s p r i n g e r - V e r l a g .

A l i ,  A . A . ,  G e n c i d i ,  A . S . ,  and  s a l a m a ,  R.B.  1978 .  A new 
o i l - b a s e d  a r o s i l  g e l  "OLAG" . Ind. .̂J..v£haXJn..v.S..c..i.• 2
ะ 1 3 9 - 1 4 3 .

A l - T u r k ,  พ . ,  o t h m a n ,  ร . ,  M a j e e d ,  I . ,  and M u r r a y ,  พ. 1989 .
A n a l y t i c a l  s t u d y  o f  n i f e d i p i n e  and  i t s  
p h o t o o x i d i z e d  f o r m .  D.rug ■ D.gyuI n d E k r i . 15 ะ
2 2 3 - 2 3 3 .

Am er i c an  P h a r m a c e u t i c a l  A s s o c i a t i o n .  1986 .  Hand book  o f  
p h a r m a c e u t i c a l  e x i p i e n t s . W a s h i n g t o n .



171

Ao k i ,  K . ,  S a t o ,  K . ,  K a wa g uc h i ,  Y . ,  Yamamoto,  H. 1982.  
E u r ■ J . C l i n . P h a r m a c o l ■ 23 ะ 1 9 7 - 2 0 1 .

B a k e r ,  R.W. ,  and  H e l l e r ,  J .  1989 .  M a t e r i a l s  s e l e c t i o n  f o r  
t r a n s d e r m a l  d e l i v e r y  s y s t e m s .  I n  J .  H a d g r a f t  and
R.H. Guy ( e d s ) ,  Traasde.xmal-.Dmg__D elivery , p p .
2 9 3 - 3 1 1 ,  New York ะ M e r c e l  D e k k e r .

B a n z e t ,  0 . ,  C o l i n ,  J . N . ,  T h i b o n n i e r ,  M. ,  S i g l a s ,  E . ,  
A l e x a n d r e ,  J . M . ,  and C o r n o l ,  p .  1983.  
E u r . J . C l i n . P h a r m a c o l ■ 24 ะ 1 4 5 - 1 5 0 .

B a r k a i ,  A . ,  P a t h a k ,  Y . V . ,  and e n i t a ,  ร .  1990.
P o l y a c r y l a t e  ( e u d r g i d  r e t a r d )  m i c r o s p h e r e s  f o r  
o r a l  c o n t r o l l e d  r e l e a s e  o f  n i f e d i p i n e .  I .  
f o r m u l a t i o n  d e s i g n  and p r o c e s s  o p t i m i z a t i o n .  Drug 
D e v . I n t . P h a r m a ■ 16 ะ 2 0 5 7 - 2 0 7 5 .

BASF. 198 7 .  " P l u r o n i c  & t e r t r o n i c  s u r f a c t a n t s "

B h a l l a ,  H . L . ,  and T o d d y w a l a ,  R.D.  1988 .  T r a n s d e r m a l  f i l m s  
o f  e p h e d r i n e .  Drug D e v ■ I n d ■ P h a r m ■ 14 : 1 1 9 - 1 3 1 .

B u d a v a r i ,  ร . .  e d . 1989.  The m e r c k  i n d e x  11 t h __ e d .  New
J e r s e y  ะ Merck .

Chen-Chow,  P C . ,  and F r a n k ,  S .G.  1981 .  I n  v i t r o  r e l e a s e  o f  
l i d o c a i n e  f rom p l u r o n i c  F - 1 2 7  g e l .  I n t ■ J . P h a r m .
8 : 8 9 - 9 9 .



172

C h i e n ,  Y.w.  1982. Nove l__ drug__d e l ivery___ systems___ L
F u n d a m e n t a l s ,  d e v e l o p m e n t  c o n c e p t ,  and__ b i o m e d i c a l
a s s e s s m e n t s ■ New York ะ M a r c e l  D e k k e r .

__________  1983.  L o g i c s  o f  t r a n s d e r m a l  c o n t r o l l e d  d r u g
a d m i n i s t r a t i o n .  Drug D e v ■ I n d . P h a r m ■ 9 ะ 4 9 7 - 5 2 0 .

___________  1985.  The u s e  o f  b i o c o m p a t i b l e  p o l y m e r s  i n
r a t e  c o n t r o l l e d  d r u g  d e l i v e r y  s y s t e m s .  
P h a r m . T e c h ■ 3 ะ 5 0 - 5 9 .

---------------- - 1987A.  Drug d e l i v e r y  s y s t e m s  o f  t o m o r r o w .
Drug o f  t o d a y . 23 ะ 3 1 - 4 5 .

---------------- . 1987B.  T r a n s d e r m a l  t h e r a p e u t i c  s y s t e m s .  I n
J . R .  R o b i n s o n  and V.H.  Lee  ( e d s ) ,  C o n t r o l l e d  d r u g  
d e l i v e r y  ะ F u n d a m e n t a l s  and  a p p l i c a t i o n s , p p . 5 2 3 -  
554 ,  New York ะ M a r c e l  D e k k e r .

---------------- , and V a l i a ,  K.H.  1984 .  D e v e l o p m e n t  o f  a  d ya m ic
s k i n  p e r m e a t i o n  s y s t e m  f o r  l o n g - t e r m  p e r m e a t i o n  
s t u d i e s .  Drug D e v ■ I n d ■ P h a r m ■ 10 ะ 5 7 5 - 5 9 9 .

C o l w e l l ,  C . E . ,  and L i v e n g o o d ,  S.M. 1962 .  A s s o c i a t i o n  
r e a c t i o n s  o f  p o l y e t h y l e n e g l y c o l s  and  d e r i v a t i v e s .  
J  , So o i e .CQ.smJ IIhe.in.. 13 ะ 2 0 1 - 2 1 3 .

C o c a b a ,  S . C . ,  and K i n ,  P . T .  ( e d s ) ,  1991 .  TIMS



173

Comber ,  R . A . ,  and F e n s t e r ,  P . E .  1982 .  C a l c i u m  e h a n e l  
b l o c k i n g  a g e n t s .  I n  G.A.  Ewy and  R. B r e s s l e r .  
( e d s . ) ,  C a r d i o v a s c u l a r  d r u g s  and t h e  managment  o f  
h e a r t  d i s e a s e . p p . 1 7 9 - 1 9 0 .  New York  ะ Raven 
P r e s s .

C o u r r t n e y ,  L .D.  1972 .  P h y s i c a l  C h e m i s t r y  o f  g e l .
Am ■ P e r f  ■ & Cosm ■ 87 ะ 3 1 - 3 5 .

E b n e r ,  F . ,  and D a n i e l ,  พ. 1983 .  P h a r m a c o k i n e t i c s  and
c l i n i c a l  e f f e c t s  o f  c a l c i u m  a n t a g o n i s t s .  I n  p .
T h e r o u x  and D.D.  W a t e r s  ( e d s . ) ,  N i f. g..d iP- ins___in.
c l i n i c a l  p r a c t i c e , p p . 1 - 1 7 .  Amste rdam : E x c e r p t a  
M e d i c a .

. T . s . , Haman, ร . R . , R i c h a r d ,  V . R . ,  B r y a n t , P . J .  ,
G r a v e s , D . A . , and M c A l l i s t e r ,  R.G. 1983.
N i f e d i p i n e ,  k i n e t i c s and b i o a v a i l a b i l i t y a f t e r
s i n g l e i n t r a v e n e o u s and  o r a l  d o s e s  i n n o r m a l
s u b j e c t .  J . C l i n . P h a r m a c o l . 23 ะ 1 6 1 - 1 7 0 .

Fox ,  c. 1984.  Ge l  and  s t i c k s  r e v i e w  and  u p d a t e .  
C o s m . T o i l ■ 99 ะ 1 9 - 5 4 .

F r i e n d ,  D . R . ,  C a t z ,  p . ,  H e l l e r ,  J . ,  and O k a g a k i ,  M. 1989 .
T r a n s d e r m a l  d e l i v e r y  o f  l e v o n o r g e s t r e 1 IV ะ 
e v a l u t i o n  o f  me mb ra n es .  J ■ P h a r m . S c i ■ 78 ะ 4 7 7 -
4 8 0  .



174

Guinmer, C . L .  1989 .  The i n  v i t r o  e v a l u t i o n  o f  t r a n s d e r m a l  
d e l i v e r y .  I n  J .  H a d g r a f t  and R.H.  Guy ( e d s . ) ,
T r a n s d e r m a l  d r u g  d e l i v e r y  : D e v e l o p m e n t a l ___i s s u e s
and r e s e a r c h  i n i t i a t i v e s , p p . 1 7 7 - 1 9 6 .  New York ะ 
M a r c e l  D e k k e r .

Guy,  R . H . ,  and H a d g r a f t ,  J .  1985 .  T r a n s d e r m a l  d r u g  
d e l i v e r y  ะ t h e  g r o u n d  r u l e  a r e  e m e r g i n g .  
P h a r m ■ I n t ■ 6 ะ 1 1 2 - 1 1 6 .

--------------- , 1987 .  S e l e c t i o n  o f  d r u g  c a n d i d a t e s  f o r
t r a n s d e r m a l  d r u g  d e l i v e r y .  I n  J .  H a d g r a f t  and 
R.H.  Guy ( e d s . ) ,  T r a n d s d e r m a l  d r u g  d e l i v e r y  ะ 
De v e l o p m e n t a l  i s s u e s and r e s e a r o . h  i n i t i a t i v e s ,  pp .  
5 9 - 8 1 .  New York  ะ M a r c e l  D e k k e r .

H a d g r a f t ,  J . ,  and Howard,  J . R .  1982 .  Drug r e l e a s e  f rom 
p l u r o n i c  g e l s .  J . P h a r m ■ P h a r m a c o l . ะ 3 p .

H a se g aw a ,  A . ,  Nakagawa,  H . ,  and  S u g i m o t o ,  I .  1985 .
A p p l i c a t i o n  o f  s o l i d  d i s p e r s i o n  o f  n i f e d i p i n e  w i t h  
e n t e r i c  c o a t i n g  a g e n t  t o  p r e p a r e  a s u s t a i n e d -  
r e l e a s e  d o s a g e  f o r m .  C h e m . P h a r m ■ B u . ■ 33 ะ 1 61 5 -
1619.

H e l l e r ,  J .  1987 .  Use o f  p o l y m e r  i n  c o n t r o l l e d  r e l e a s e  o f  
a c t i v e  a g e n t .  I n  J . R .  R o b i n s o n  and  V .H . L .  Lee
( e d s . ) ,  C.Qntx-Q-lIed d r u g  d e l i v e r y  : EuiLd.am.en.tals
and a p p l i c a t i o n s . p p . 1 7 9 - 2 1 1 .  New Yor k  ะ M a r c e l
D e k k e r .



175

Her  M a j e s t y ' s  s t a t i o n e r y  o f f i c e .  1988 .  B r i t i s h
P h a r m a c o p o e i a . v o l  1.  London .

H u i ,  H.W. ,  R o b i n s o n ,  J . R . ,  and  L e e ,  V .H . L .  1987 .  D e s i g n  
and f r a b r i c a t i o n  o f  o r a l  c o n t r o l l e d  r e l e a s e  d r u g  
d e l i v e r y  s y s t e m .  I n  J . R .  R o b i n s o n  and  V .H . L .  Lee
( e d s . ) ,  C o n t r o l l e d  d r u g  d e l i v e r y ___:___F u n d a m e n t a l s
and a p p l i c a t i o n s . p p . 3 7 3 - 4 3 2 .  New Yor k  ะ M a r c e l  
D e k k e r .

J a i n .  K . S . ,  and V i s h u a v i d y a l a y a ,  G. 1990 .  S a l b u t a m o l  
d e l i v e r i n g  t r a n s d e r m a l  d o s a g e  f o rm  b a s e d  on osmo­
r e g u l a t o r y  p r i n c i p l e .  Drug De v . I n d ■ P h a r m . 16 ะ
1 5 6 5 - 1 5 7 7 .

J u r g e n s ,  R.W. ,  and B e c k e r ,  C.H.  1974.  S e m i s o l i d  
o l e a g i n o u s  o i n t m e n t  b a s e s  f o r  o p h t h a l m i c  u s e .  
J., p.liarm JjgJL. 63 ะ 4 4 3 - 4 4 5 .

Ka r i m ,  A. 1987 .  T r a n s d e r m a l  a b s o r p t i o n  o f  n i t r o g l y c e r i n  
v i a  a m i c r o s e a l  d r u g  d e l i v e r y  s y s t e m .  I n  A .F .  
K y d o n i c u s  and B. B e r n e r  ( e d s . ) ,  T r a n s d e r m a l  
d e l i v e r y  o f  d r u g .  v o l .  1,  p p . 1 3 1 - 1 4 4 .  F l o r i d a  ะ 
CRC P r e s s .

K e i t h ,  A.D.  1983 .  P o ly m e r  m a t r i x  c o n s i d e r a t i o n s  f o r  
t r a n s d e r m a  d e v i c e s .  Drug D e v ■ I n d ■ P h a r m ■ 9 ะ 6 0 5 -
6 2 5 .



176

K e s h a r y ,  P . R . ,  and C h i e n ,  Y.w.  1984.  M ec ha n i sms  o f  
t r a n s d e r m a l  c o n t r o l l e d  n i t r o g l y c e r i n
a d m i n i s t r a t i o n .  ( I )  ะ D e v e l o p m e n t  o f  a f i n i t e -  
d o s i n g  s k i n  p e r m e a t i o n  s y s t e m .  Drug
D e v . I n d . P h a r m . 10 ะ 8 8 3 - 9 1 3 .

__________  1985 .  Mechani sm o f  t r a n s d e r m a l  c o n t r o l l e d
n i t r o g l y c e r i n  a d m i n i s t r a t i o n  ( I I I )  ะ C o n t r o l  o f  
s k i n  p e r m e a t i o n  r a t e  and  o p t i m i z a t i o n .  Drug 
D e v ■ I n d ■ P h a r m ■ 11 ะ 1 2 1 3 - 1 2 5 3 .

K l e i n b l o e s e m ,  C . H . ,  H a r t e n ,  J . V . ,  Brummel en ,  P . V . ,  and  
B r e i m e r ,  D.D.  1984 .  L i q u i d  c h r o m a t o g r a p h i c  
d e t e r m i n a t i o n  o f  n i f e d i p i n e  i n  p l a s m a  and  i t s  main 
m e t a b o l i t e  i n  u r i n e .  J ■ C h r o m a t o g r ■ 308 ะ 2 0 9 -
216 .

--------------- V, Brummel en ,  P . V . ,  L i n d e ,  V . D . ,  Voode ,  P . J . ,  and
B r e i m e r ,  D.D.  1984.  N i f e d i p i n e  ะ k i n e t i c s  and 
d y n a m i c s  i n  h e a l t l y  s u b j e c t s .  Clin,..Pharmacol. Ther 
6 ะ 7 4 0 - 7 4 2 .

-------------- —, 1987.  R e l e a s e  c h a r a c t e r i s t i c s  o f  n i f e d i p i n e
s u s t a i n e d  r e l e a s e  g r a n u l e s  i n  v i t r o  and  i n  h e a l t h y  
s u b j e c t s .  Chem.Pharn.Bull. 35 ะ 2 5 0 4 - 2 5 0 9 .



177

R o h r i ,  N . ,  M i y a z a k i ,  K . ,  A r i s t a ,  T . ,  Sh i mono ,  H . ,  Nomura,  
A . ,  and Y a s u d a ,  H. M o r i ,  K . ,  M i y a z a k i ,  K . ,  and 
A n t a ,  T. 1986 .  S u s t a i n  r e l e a s e  o f  n i f e d i p i n e  f rom 
g r a n u l e s .  J ■ P h a r m ■ S c i ■ 75 ะ 5 1 - 6 1 .

Kondo,  ร . ,  K u c h i k i ,  A . ,  Yamamoto,  K . ,  A k i m o t o ,  R . ,  
T a k a h a s h i ,  K . ,  Awata ,  N . ,  and S u g i m o t o ,  J .  1980.  
I d e n t i f i c a t i o n  o f  n i f e d i p i n e  m e t a b o l i t e s  and t h e i r  
d e t e r m i n a t i o n  by  g a s  c h r o m a t o g r a p h y .
Chem.P h a r m . B u l l . 28 : 1 - 7 .

L e e s a w a t ,  p. 1991. M.s. T h e s i s ,  C h u l a l o n g k o r n  U n i v e r s i t y .

L i u ,  J . C . ,  and  Tan ,  E . L . ,  C h i a n g ,  C . C . ,  T o j o ,  R . , and 
C h i e n ,  Y.w.  1985 .  M e c h a n i s t i c a l  a n a l y s i s  o f  
r e l e a s e  k i n e t i c  o f  l i p o p h i l i c  d o s a g e  f o r m .  Drug 
D e v . I n d . P h a r m ■ 11 ะ 1 3 7 3 - 1 3 9 0 .

M a j e e d ,  I . A . ,  M u r r a y ,  พ . I . ,  Newton ,  D.W. ,  o t h m a n ,  ร . ,  and 
A l - T u r k ,  W.A. 1987 .  S p e c t r o p h o t o m e t r i c  s t u d y  o f  
p h o t o d e c o m p o s i t i o n  k i n e t i c s  o f  n i f e d i p i n e .  
J . P h a r m . P h a r m a c o l ■ 39 ะ 1 0 4 4 - 1 0 4 6 .

Mcevoy,  G.R.  ( e d ) .  1989 .  AHFS d r u g  i n f o r m a t i o n . B e t h e s d a  
ะ S o c i e t y  o f  h o s p i t a l  p h a r m a c i s t s .

M i l l e r ,  S . C . ,  and  Donovan ,  M.D. 198 2 .  E f f e c t  o f  p o l o x a m e r  
407 g e l  on t h e  m i o t i c  a c t i v i t y  o f  p i l o c a r p i n e  
n i t r a t e  i n  r a b b i t s .  T n t ■ J . P h a r m . 12 ะ 1 4 7 - 1 5 2 .



178

M i y a z a k i ,  K . ,  K o h r i ,  N . ,  and T a k a i c h i ,  A. 1984.  H i g h -
p e r f o r m a n c e  l i q u i d  c h r o m a t o g r a p h i c  d e t e r m i n a t i o n  
o f  n i f e d i p i n e  i n  p l a s m a .  J . C h r o m a t o g r ■ 310 ะ
2 1 9 - 2 2 2 .

Monkhouse ,  D . C . ,  and Huq , S .A.  1988 .  T r a n s d e r m a l  d r u g  
d e l i v e r y - p r o b l e m s  and p r o m i s e s .  Drug
Del  ■ I n d . P h a r m.. 14 ะ 1 8 3 - 2 0 9 .

M o r i m o t o ,  K . ,  T a b a t a ,  H . ,  and M o r i s a k a ,  K. 1987 .  N a s a l
a p s o r p t i o n  o f  n i f e d i p i n e  f ro m g e l  p r e p a r a t i o n s  i n  
r a t s .  C h e m . P h a r m ■ B u l l ■ 35 ะ 3 0 4 1 - 3 0 4 7 .

M u e l l e r ,  H . S . ,  and Chah ime ,  R.A.  1983 .  N i f e d i p i n e  i n  
c h r o n i c  s t a t e  a n g i n a  ะ i n t e r i m  r e p o r t  o f  
m u l t i c e n t r e ,  d o u b l e  b l i n d ,  p l a c e b o - c o n t r o l l e d  
s t u d i e s .  I n  p .  T h e r o u x  and  D.D.  W a t e r  ( e d s . ) ,
Hif.e-dip.iDg___i n _c l i n i c a l _____ B r a e - t i c  e , p p .  1 5 8 - 1 8 0 .
Amste rdam ะ E x c e r p t a  M e d i c a .

O g i l v i e ,  R . I .  1983 .  T r e a t m e n t  o f  h y p e r t e n s i o n  w i t h  
n i f e d i p i n e .  I n  p .  T h e r o u x  and  D.D.  W a t e r  ( e d s . ) ,
EI.if.ad iP- ine____i n__ c l i n i c a l __ Bxae . i i . ce ,  p p .  8 7 - 9 3 .
Amste rdam ะ E x c e r p t a  M ed i c a .

O h n i s h i ,  N . ,  Yokoyama,  T . ,  Umeda,  T . ,  K i y o h a r a ,  Y . ,  
K u r o d a ,  T . ,  K i t a ,  Y . ,  and  K u r u d a ,  K. 1987 .  
A p p l i c a t i o n  o f  n i f e d i p i n e  s u s t a i n e d - r e l e a s e  
s u p p o s i t o r i e s  t o  h e a l t h y  v o l u n t e e r s .
C h e m . P h a r m . B u l l .  35 ะ 1 2 9 4 - 1 2 9 8 .



179

P a r a b ,  P . V . ,  Oh,  C . K . ,  and R i t s c h e l ,  W.A. 1986 .  S u s t a i n e d  
r e l e a s e  f r o m  p r e c i r o l  ( g l y c e r o l  p l a n i t o - s t e a r a t e ) 
m a t r i x .  Drug D e v ■ I n d . P h a r m ■ 12 ะ 1 3 0 9 - 1 3 2 7 .

P e p a s ,  N.A.  1985 .  A n a l y s i s  o f  F i c k i a n  and n o n - F i c k i a n  
d r u g  r e l e a s e  f ro m p o l y m e r .  P..iiSLXm.,.A.c,ta.Mly . 80 ะ
11 0 - 1 1 1 .

P i e t t a ,  P . ,  Rava ,  A . ,  B i o n d i ,  p .  1981 .  H i g h - p e r f o r m a n c e  
l i q u i d  c h r o m a t o g r a p h y  o f  n i f e d i p i n e ,  i t s  
m e t a b b o l i t e s  and p h o t o c h e m i c a l  d e g r a d a t i o n  
p r o d u c t s .  J  , Chroma.t-Qg£ - 210 ะ 5 1 6 - 5 2 1 .

P i l l a i ,  J . C . ,  B a b a r ,  A . ,  and P l a k o g i a n n i s , F.M.  19.88.
P o l y m e r  i n  c o s m e t i c  and p h a r m a c e u t i c a l  i n d u s t r i e s .  
P ha xm. .Agf a . He l v ■ 63 ะ 4 6 - 5 3 .

R e y n o l d s ,  E . F .  e d . 1989.  M a r t i n a d a l e ,  t h e  e x t r a
p h a r m a c o p o e i a ■ 29 t h  e d . London ะ P h a r m a c e u t i c a l
P r e s s .

S a d a n a g a ,  T . ,  H i k i d a ,  K . ,  T ame to ,  K . ,  M a t s u s h i m a ,  Y . ,  and 
O h k u r a ,  Y. 1982.  D e t e r m i n a t i o n  o f  n i f e d i p i n e  i n  
p l a s m a  by h i g h  p e r f o r m a n c e  l i q u i d  c h r o m a t o g r a p h y .  
Chem■ P h a r m . B u l l ■ 30 ะ 3 8 0 7 - 3 8 0 9 .

S a n d e r s ,  M . J .  1985.  I mp ro v ed  d r u g  d e l i v e r y .  c & EN
( A p r i l  1)  ะ 3 1 - 4 7 .



180

S a r p o t d a r ,  P . P - ,  G a s k i l l ,  J . L . ,  and  G i a n n i n i ,  R . P .  1986 .
E f f e c t  o f  p o l y e t h y l e n e  g l y c o l  400 on t h e  
p r e n e t r a t i o n  o f  d r u g  t h r o u g h  human c a d a v e r  s k i n  i n  
v i t r o .  J ■ P h a r m ■ S c i . 75 ะ 2 6 - 2 8 .

S a s a k i ,  H . ,  T a k a h a s h i ,  T . ,  M or i ,  Y . ,  Na kamur a ,  J . ,  and 
S h i b a s a k i ,  J .  1990 .  T r a n s d e r m a l  d e l i v e r y  o f  5 -  
f l u o r o u r a c i t  and i t s  a l k y l c a r b a m o y 1 d e r i v a t i v e s .  
I n t ■ J . P h a r m ■ 60 ะ 1 - 9 .

S c h m o l k a ,  I . R .  1972.  A r t i f i c i a l  s k i n  I .  p r e p a r a t i o n  and 
p r o p e r t i e s  o f  p l u r o n i c  F - 1 2 7  g e l  f o r  t r e a t m e n t  o f  
g u r n s .  J . Bi o med ■ M a t e r ■ R e s ■ 6 ะ 5 7 1 - 5 8 2 .

---------------- 1984 .  Ge l  c o s m e t i c s .  Cosm. & T o i l e t . 99 ะ
6 9 - 7 6 .

__________  1991.  P o l o x a m e r  i n  t h e  p h a r m a c e u t i c a l
i n d u s t r y .  I n  P . J .  T a r c h a  e d . ,  P o l y m e r s  f o r
c o n t r o l l e d  d r u g  d e l i v e r y , p p . 1 8 9 - 2 1 4 .  F l o r i d a  ะ 
CRC P r e s s .

Shaw,  J . E . ,  and  D o h n e r ,  J . w .  1985 .  T r a n s d e r m a l  d o s a g e  
f o r m s  f r o m  ALZA. Man■ Chem. (May)  ะ 5 3 - 6 1 .

S h e r r i f t ,  M. ,  and E n e v e r ,  R . p .  1979.  I n v e s t i g a t i o n  o f  
r h e o l o g i c a l  and d r u g  r e l e a s e  p r o p e r t i e s  o f  o i l  
g e l s  c o n t a i n i n g  fumed s i l i c a .  J . P h a r m . P h a r m a c o l ■
ะ 77P .



181

S h e r r i f t ,  M.,  and E n e v e r ,  R . P . .  1979 .  R h e s l o g i c a l  and
d r u g  r e l e a s e  p r o p e r t i e s  o f  o i l  g e l s  c o n t a i n i n g  
c o l l v i d  s i l i c o n  d i o x i d e .  J . P h a r m ■ S c i ■ 68 ะ 8 4 2 -
845 .

S t e r n ,  Z . ,  Z y l b e r - K a t z ,  E . ,  and Le vy ,  M. 1984.
I n t ■ J . C l i n . P h a r m a c o l ■ T h e r a p y  and T o x i c i t y .  22 ะ 
198.

S u g i m o t o ,  I . ,  K u c h i k i ,  A . ,  Nakagawa ,  H . ,  Tohgo ,  K . ,  Rondo,  
ร . ,  I w a n e ,  I . ,  and  T a k a h a s h i ,  K. 1980 .
D i s s o l u t i o n  and a b s o r p t i o n  o f  n i f e d i p i n e  f rom 
n i f e d i p i n e - p o l y v i n y l p y r r o l i d o n e  c o p r e c i p i t a t e  Drug 
D e v . T n d ■ P h a r m ■ 6 ะ 1 3 7 - 1 6 0 .

--------------- , S a s a k i ,  K . ,  K u c h i k i ,  A . ,  I s h i h a r a ,  T . ,  and
Nakagawa ,  H. 1982 .  s t a b i l i t y  and b i o a v a i l a b i l i t y  
o f  n i f e d i p i n e  i n  f i n e  g r a n u l e s .  c .hem. . f i i ar . aJBuI l . ■
30 ะ 4 4 7 9 - 4 4 8 8 .

S u z u k i ,  H . ,  F u j i w a r a ,  ร . ,  Rondo,  ร . ,  and  S u g i m o t o ,  I .
1985 .  D e t e r m i n a t i o n  o f  n i f e d i p i n e  i n  human p l a s m a  
by h i g h - p e r f e r m a n c e  l i q u i d  c h r o m a t o g r a p h y  w i t h  
e l e c t r o c h e m i c a l  d e t e c t i o n .  J ■ C h r o m a t o g r ■ 341 ะ
3 4 1 - 3 4 7 .

Te mk i n ,  L . p .  1982.  M e d i c i n a l  managemen t  o f  a n g i n a  
p e c t o r i s .  I n  G.A.  Ewy and R. B r e s s l e r  ( e d s . ) ,  
C a r d i o v a s c u l a r  d r u g s  and  t h e  managemen t  o f  h e a r t  
d i s e a s e ,  p p . 4 8 1 - 4 9 3 .  New York  ะ Raven P r e s s .



182

Tomi da ,  H . ,  S h i n o h a r a ,  M. ,  Kuwada,  N . ,  and  K i r y u ,  ร .  1987 .
I n  v i t r o  r e l e a s e  c h a r a c t e r i s t i c s  o f  d i c l o f e n a e  and 
f r o m  P l u r o n i c  F - 1 2 7  g e l s .  A c t a . P h a r m ■ S u l c ■ 24 ะ
2 6 3 - 2 7 2 .

--------------- 1, Kuwada,  N . ,  and  K i r y u ,  ร .  1988 .  H y d r o l y s i s  o f
i n d o m e t h a c i n  i n  P l u r o n i c  F - 1 2 7  g e l s .
A c t a . P h a r m ■ S u c e ■ 25 ะ 8 7 - 9 6 .

W a l t e r s ,  K.A.  1989 .  P e n e t r a t i o n  e n h a n c e r s  and t h e i r  u s e  
i n  t r a n s d e r m a l  t h e r a p e u t i c  s y t e m s  I n  J .  H a d g r a f t
and R.H. Guy ( e d s . )  T r a n s d e r m a l  d r u g  d e l i v e r y ___L
D e v e l o p m e n t a l  i s s u e s  and r e s e a r c h  i n i t i a t i v e s . , p p . 
1 9 7 - 2 4 6 .  Hew York  ะ M a r c e l  D e k k e r .

Wan, L . S . C . ,  Heng,  P . W . S . ,  and Wong, L . F .  1990 .  E f f e c t  o f  
h y d r o x y p o l y m e t h y l e e l l u l o s e  on d r u g  r e l e a s e  f r o m  a 
m a t r i x  s y s t e m .  NUS-JSPS S E m i n a . 3 5 - 5 6 .

W e r t z ,  P . W. ,  and Downing ,  D.T.  1989 .  S t r a t u m  c o r neu m ะ 
B i o l o g i c a l  and B i o c h e m i c a l  c o n s i d e r a t i o n s .  I n  J .
H a d g r a f t  and R.H.  Guy ( e d s . ) ,  I r a n s d exmal__ drug-
d e l i v e r y  :___Dev e l o p  man-tad.___i s s u e s__ and____r e s e a r c h .
i n i . t i  a t i v e s . p p . 1 - 2 2 .  New York  ะ M a r c e l  D e k k e r .

V a l i a ,  K . H . ,  and C h i e n ,  Y.w.  1984 .  L o n g - t e r m  s k i n
p e r m e a t i o n  k i n e t i c s  o f  e s t r a d i o l  ะ I I  k i n e t i c s  o f  
s k i n  u p t a k e ,  b i n d i n g ,  and  m e t a b o l i s m .  Drug
D e v ■ I n d . P h a r m . 10 ะ 9 9 1 - 1 0 1 5 .



V i e g a s ,  T . X . ,  H i k a l ,  A . H . ,  and  C l e a r y ,  R.w.  1988 .
F o r m u l a t i o n  o f  p e n e t r a t i o n  e n h a n c e r s  i n  p o l y m e r s .  
Drug  D e v ■ I n d . P h a r m ■ 14 ะ 8 5 5 - 8 6 6 .

Z a t z ,  J . L .  1990 .  S c r a t c h i n g  t h e  t h e  s u r f a c e  ะ s k i n  
p e r m e a t i o n  Cosm. & T o i l e t  105 : 2 2 9 - 2 4 1 .

.183



APPENDICES



185

A p p en d ix  I

A v e r a g e  C u m u l a t i v e  P e r m e a t i o n  Amount o f  N i f e d i p i n e  
f ro m  N i f e d i p i n e  S a t u r a t e d  S o l u t i o n  by  i n - v i t r o  S k in  
P e r m e a t i o n  E x p e r i m e n t .  [ S u r f a c e  A re a  = 9 .2 9 4 1  cm~2 
T h i c k n e s s  = 0 . 1 5  cm ท = 3 ]

Time
PERMEATION AMOUNT[meg]

( h r ) CELL A CELL B CELL c AVERAGE SD

0 0 0 0 0 0
0 . 5 0 .9 3 9 1 0 .3 0 1 1 0 . 3 0 2 1 0 . 5 1 4 1 0 . 3 4 2 5

1 1 .7 0 3 6 0 . 7 3 7 3 0 . 5 7 0 1 1 .0 0 3 7 0 . 6 1 3 2
2 1 .9 0 7 0 1 .0 1 1 0 0 . 4 3 5 3 1 .1 1 7 8 0 . 7 1 3 6
3 1 .2 8 6 2 1 .5 7 9 5 1 .2 1 9 4 1 .3 6 1 7 0 . 6 0 5 0
4 1 .4 2 2 1 1 .5 1 3 2 0 . 6 1 1 7 1 .1 8 2 3 0 . 6 2 0 7
5 1 .3 7 6 9 1 .3 4 3 1 0 . 6 6 9 7 1 .1 2 9 9 0 . 5 6 4 7
6 1 .6 8 9 6 1 .4 9 2 3 1 .3 7 3 1 1 .5 1 8 3 0 . 6 6 7 1
8 1 .0 2 2 7 1 .2 2 1 6 0 . 7 7 8 5 1 .0 0 7 6 0 . 4 6 3 6

10 1 .0 0 4 7 1 .9 2 9 4 0 . 8 8 4 9 1 .2 7 3 0 0 . 6 8 3 5
12 1 .2 2 2 7 1 .9 9 4 8 1 .0 2 3 8 1 .4 1 3 8 0 . 7 1 1 5
15 1 .2 2 3 4 1 .7 6 7 3 0 . 9 7 4 5 1 .3 2 1 7 0 . 6 4 0 1
18 1 .4 7 8 5 2 .7 4 5 1 1 .0 5 9 7 1 .7 6 1 1 0 . 9 8 3 1
21 1 .3 6 7 1 2 . 6 3 4 6 1 .1 0 9 1 1 .7 0 3 6 0 . 9 3 6 7
24 1 .3 6 0 6 2 . 9 4 9 0 1 .1 5 9 5 1 .8 2 3 0 1 .0 5 0 5

SD = STANDARD DEVIATION
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A p p en d ix  I I

A v e r a g e  C u m u l a t i v e  P e r m e a t i o n  Amount o f  N i f e d i p i n e  f rom  
N i f e d i p i n e  TDDs U s i n g  P l u r o n i c  F - 1 2 7  G e l  a s  Drug  C a r r i e r  by i n - v i t r o  
S k in  P e r m e a t i o n  E x p e r i m e n t .  [ S u r f a c e  A r e a  = 9~2941 cm"2 T h i c k n e s s  
-  0 . 1 5  cm ทะะ 3 3

A v e ra g e  C u m u l a t i v e  Amount(mcg)
r ]  PÏÏ1 PÔ2 PÔ3 PCS4 PÛ5 P06 P07 P08 P09 PÏÔ

III
5 2 7 . 7 0 1
6 3 5 . 8 5 8  
8 6 5 . 3 2 9

10 1 0 1 .6 4  
12 1 5 4 .6 8  
15 2 3 2 .1 1  
18 2 8 6 . 4 0  
21 3 2 6 . 5 3  
24 4 0 3 . 0 6

2 . 2 7 9 3
3 . 2 8 5 2
3 . 5 1 3 9
6 . 4 3 6 4
1 7 . 1 7 8
2 1 . 8 4 9
2 8 . 1 6 6
5 7 . 0 1 3
9 4 . 8 9 3
1 0 7 . 8 5
1 8 4 .6 9
3 0 4 . 7 9
3 5 6 . 6 2
4 2 8 . 6 8

2 3 . 4 5 2
3 1 . 7 5 9
3 7 . 5 8 5
5 1 . 0 9 5
7 8 . 2 1 6
1 1 2 .7 0
1 7 2 .6 8
3 4 6 . 7 8
5 5 4 .4 2
6 6 2 .2 7
8 7 6 . 3 6
1 1 4 3 .0
1 4 6 8 .0  
1 8 0 4 .2

1 2 .6 1 1  
1 4 .2 8 1  
1 5 .7 4 6  
1 7 .2 4 2  
2 0 . 6 0 7  
2 5 . 8 0 6  
28".048 
3 1 . 3 5 6  
3 6 . 4 9 2  
3 9 . 3 3 6  
4 0 . 2 1 0  
5 0 . 7 6 7  
6 1 . 5 6 1  
9 0 . 1 4 2

7 . 7 5 1 8
1 0 .0 0 8

:
2 3 . 9 0 8
3 2 . 8 9 0
3 8 . 7 1 6
5 1 . 4 1 2
6 1 . 4 0 2
7 0 . 2 0 1
7 9 . 0 4 5
8 4 . 7 4 89S i

3 . 8 0 5 0  
4 . 4 6 9 3  
4 . 9 6 2 8  
5 . 5 2 4 5  R 7 g 1 Q
6 . 3 0 9 5
6 . 4 9 8 6
7 . 0 5 8 1
7 . 5 9 2 5
8 . 1 7 8 0
9 . 3 0 7 8
1 0 . 8 5 0
3 9 . 7 3 6
7 5 . 0 2 9

7 . 4 4 4 2
1 1 .3 4 7
1 3 .6 4 2
1 5 . 5 9 7
1 6 .6 0 7
1 9 . 3 7 5
2 2 . 1 9 6
2 5 . 1 9 6  
2 7 . 2 5 4  
3 0 . 2 8 5  
3 4 . 5 4 9  
4 1 . 1 0 6  
4 2 . 9 2 6  
5 1 . 1 0 3

6 . 4 0 5 5  
7 . 8 7 3 0  
1 0 . 2 6 6  
1 0 . 9 1 6  
1 3 . 4 6 2
1 4 . 1 9 7  
1 5 . 7 4 2  
1 6 . 8 4 4  
1 8 . 7 3 8  
2 1 . 6 5 9  
2 4 . 0 7 5  
2 5 . 0 6 4  
3 1 . 3 5 4  
3 4 . 2 5 0

8 . 6 8 6 7  
1 8 .4 7 1  
3 3 . 7 0 6  
3 5 . 1 5 1  
4 1 . 6 3 5  
4 9 . 8 6 4  
6 1 . 5 2 3  
6 6 . 6 8 2  
7 6 . 9 7 8  
8 6 . 4 8 5  
1 0 5 .0 9  
1 4 1 .4 3  
1 4 8 .1 5
1 6 5 .7 1

3 . 8 1 9 9
5 . 1 7 3 4
5 . 7 0 4 8
6 . 6 0 6 6
7 . 5 4 8 7
8 . 3 3 9 3
8 . 6 4 0 5
9 . 1 2 1 7
9 . 9 1 4 7
1 1 .7 6 2
1 2 . 4 5 6
1 3 .3 9 0
1 4 . 5 9 0
1 9 . 1 7 8
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A p p en d ix  I I I

A v e r a g e  C u m u l a t i v e  P e r m e a t i o n  Amount o f  N i f e d i p i n e  
f rom  N i f e d i p i n e  TDDs : PG1 [ P F -1 2 7  50 %พ/พ A e-200  3 %พ/พ ] by 
i n - v i t r o  S k i n  P e r m e a t i o n  E x p e r i m e n t . [ S u r f a c e  A r e a  = 9 . 2 9 4 1  cm2 
T h i c k n e s s  ะ 0 . 1 5  CB ท = 3 ]

Time
PERMEATION AMOUNT(mcg)

( h r ) CELL A CELL B CELL c AVERAGE SD

0 0 0 0 0 0
0 . 5 3 .2 3 0 5 3 2 .8 2 1 8 5 3 .7 3 2 1 4 3 . 2 6 1 5 0 . 3 7 2 2

1 7 .1 0 0 1 7 3 . 6 5 8 4 5 3 .7 7 4 5 0 4 . 8 4 4 3 1 .5 9 5 7
2 8 .9 2 3 8 0 8 .8 1 1 5 9 1 7 .1 8 0 2 1 1 . 6 3 8 3 . 9 1 8 8
3 7 .1 5 1 1 1 1 3 .7 4 1 2 2 0 . 5 3 5 1 1 3 . 8 0 9 5 . 4 6 4 2
4 5 .0 0 2 3 4 1 1 . 9 6 7 8 3 6 . 5 2 1 1 1 7 . 8 3 0 1 3 . 5 1 8
5 7 .6 0 3 1 2 1 1 .9 1 7 5 6 3 . 5 8 4 1 2 7 . 7 0 1 2 5 . 4 3 3
6 7 .0 8 9 9 8 1 2 . 1 3 7 8 8 8 . 3 4 8 6 3 5 . 8 5 8 3 7 . 1 7 3
8 6 .8 4 2 6 4 7 . 2 3 7 5 5 1 8 1 .9 0 6 6 5 . 3 2 9 8 2 . 4 3 3

10 7 .6 1 7 9 0 6 .8 8 9 0 4 2 9 0 .4 3 0 1 0 1 .6 4 1 3 3 .4 9
12 1 1 .8 7 7 2 8 .5 1 3 6 7 4 4 3 . 6 6 2 1 5 4 .6 8 2 0 4 . 3 4
15 1 7 . 0 0 9 5 8 .8 9 3 8 4 6 7 0 .4 4 1 2 3 2 . 1 1 3 0 9 . 9 6
18 1 5 . 2 4 1 0 1 2 .9 0 7 8 8 3 1 .0 6 7 2 8 6 . 4 0 3 8 5 . 1 3
21 1 7 .5 8 2 7 1 3 . 6 7 1 5 9 4 8 .3 5 7 3 2 6 . 5 3 4 3 9 . 6 9
24 1 7 .1 9 5 7 9 .6 9 2 0 1 1 1 8 2 .2 9 4 0 3 . 0 6 5 5 1 . 0 0

SD = STANDARD DEVIATION
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A p p en d ix  IV

A v e r a g e  C u m u l a t i v e  P e r m e a t i o n  Amount o f  N i f e d i p i n e  
f rom  N i f e d i p i n e  TDDs ะ P02 [ P F -1 2 7  50 % พ/พ A e-2 00  6 %พ/พ ] by  
i n - v i t r o  S k in  P e r m e a t i o n  E x p e r i m e n t . [ S u r f a c e  A r e a  = 9 . 2 9 4 1  cm2 
T h i c k n e s s  ะ 0 . 1 5  en ท ะ  3 ]

PERMEATION AMOUNT(mcg)
Time

h r  ) CELL A CELL B CELL c AVERAGE SD

0 0 0 0 0 0
0 . 5 1 .2 2 3 0 2 . 4 9 3 2 3 . 1 2 1 6 2 .2 7 9 3 0 . 7 8 9 7

1 3 . 8 2 9 9 3 . 4 8 7 1 2 . 5 3 8 6 3 .2 8 5 2 0 . 5 4 6 1
2 4 . 9 4 9 5 3 .0 2 4 1 2 . 5 6 8 3 3 .5 1 3 9 1 .0 3 1 9
3 4 . 3 5 3 5 1 1 .9 5 9 2 . 9 9 6 0 6 . 4 3 6 4 3 . 9 4 4 6
4 4 0 . 0 9 7 6 . 3 2 8 6 5 . 1 1 0 5 1 7 .1 7 8 1 6 . 2 1 3
5 5 6 . 1 1 0 6 . 9 5 4 0 2 . 4 8 4 7 2 1 . 8 4 9 2 4 . 2 9 4
6 7 7 . 6 2 2 4 . 3 4 6 3 2 . 5 2 9 8 2 8 . 1 6 6 3 4 . 9 7 8
8 1 6 0 .4 2 3 . 8 1 2 8 6 . 8 0 0 0 5 7 . 0 1 3 7 3 . 1 3 4

10 2 6 8 . 8 3 4 . 5 9 8 6 1 1 . 2 4 2 9 4 . 8 9 3 1 2 3 .0 2
12 3 0 6 . 1 4 8 . 7 4 4 0 8 . 6 5 7 7 1 0 7 .8 5 1 4 0 .2 1
15 5 3 5 . 8 8 7 . 0 7 1 0 1 1 . 1 2 9 1 8 4 .6 9 2 4 8 . 3 3
18 8 9 2 . 0 7 8 . 0 1 2 9 1 4 .2 9 1 3 0 4 . 7 9 4 1 5 . 2 8
21 1 0 4 9 .4 1 0 . 2 9 3 1 0 . 1 2 3 3 5 6 .6 2 4 8 9 . 9 0
24 1 2 4 0 .5 1 7 .3 3 4 2 8 . 1 8 8 4 2 8 . 6 8 5 7 4 . 0 8

SD = STANDARD DEVIATION
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A p p en d ix  V

A v e r a g e  C u m u l a t i v e  P e r m e a t i o n  Amount o f  N i f e d i p i n e  f rom  
N i f e d i p i n e  TDDs ะ P03 [ P F -1 2 7  50 %พ/พ A e-2 00  6 %พ/พ Gly 10 %พ/พ] 
by i n - v i t r o  S k i n  P e r m e a t i o n  E x p e r i m e n t . [ S u r f a c e  A r e a  = 9 . 2 9 4 1  cm2 
T h i c k n e s s  = 0 . 1 5  cm ทะ: 3 ]

T ime
PERMEATION AMOUNT(meg)

(h r ) CELL A CELL B CELL c AVERAGE SD

0 0 0 0 0 0
0 . 5 1 7 .6 0 8 9 2 1 . 7 5 8 0 3 0 . 9 8 9 9 2 3 . 4 5 2 2 5 . 5 9 2 5

1 2 0 . 3 4 6 0 3 9 . 0 9 6 4 3 5 . 8 3 6 7 3 1 . 7 5 9 7 8 . 1 7 9 6
2 2 5 . 2 4 8 6 4 7 . 9 4 6 8 3 9 . 5 6 1 9 3 7 . 5 8 5 8 9 . 3 7 1 2
3 3 7 . 3 8 5 6 6 0 . 0 7 1 0 5 5 . 8 3 0 7 5 1 . 0 9 5 8 9 . 8 4 7 9
4 6 3 . 7 3 4 0 7 2 . 3 3 0 4 9 8 . 5 8 4 4 7 8 . 2 1 6 2 1 4 . 8 2 3
5 9 7 . 8 5 3 7 8 1 . 6 5 3 8 1 5 8 .6 1 5 1 1 2 .7 0 7 3 3 . 1 2 8
6 1 4 6 .9 0 2 9 7 . 4 7 8 0 2 7 3 . 6 5 9 1 7 2 .6 8 0 7 4 . 1 9 9
8 3 7 3 .7 7 4 1 3 6 .8 5 4 5 2 9 . 7 1 2 3 4 6 .7 8 0 1 6 1 .5 1

10 7 7 3 .4 6 4 1 4 8 .9 1 7 7 4 0 . 8 9 5 5 5 4 .4 2 5 2 8 7 .0 4
12 1 0 6 8 .4 1 1 4 9 .1 3 2 7 6 9 .2 7 2 6 6 2 . 2 7 3 3 8 2 . 8 4
15 1 6 4 4 .7 8 1 6 5 .6 3 5 8 1 8 . 6 7 8 8 7 6 .3 6 7 6 0 5 . 2 3
18 2 4 1 8 .6 8 1 7 6 .1 0 0 8 3 4 .2 2 1 1 1 4 3 .0 0 9 4 1 . 2 0
21 3 3 4 8 .9 7 2 0 3 .1 7 1 8 5 1 . 9 0 2 1 4 6 8 .0 1 1 3 5 6 .1
24 4 3 5 6 . 1 4 2 1 4 .4 3 3 8 4 2 .2 7 0 1 8 0 4 .2 8 1 8 2 2 .5

SD = STANDARD DEVIATION
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A p p en d ix  VI

A v e r a g e  C u m u l a t i v e  P e r m e a t i o n  Amount o f  N i f e d i p i n e  f rom  
N i f e d i p i n e  TDDs ะ P04 [P F -1 2 7  50 %พ/พ A e-200  6 %พ/พ Gly  7 . 5  %พ/พ] 
by  i n - v i t r o  S k in  P e r m e a t i o n  E x p e r i m e n t . [ S u r f a c e  A r e a  = 9 . 2 9 4 1  cm2 
T h i c k n e s s  = 0 . 1 5  cm ท ะะ 3 ]

Time
( h r )

PERMEATION AMOUNT(mcg)
CELL A CELL B CELL c AVERAGE SD

0 0 0 0 0 0
0 . 5 1 0 . 6 8 1 8 1 9 .1 7 3 4 7 . 9 8 0 0 1 2 . 6 1 1 7 7 . 1 9 8 6

1 1 2 .4 4 7 2 2 1 . 8 0 2 3 8 . 5 9 5 0 1 4 . 2 8 1 5 8 . 2 0 9 9
2 1 3 .3 9 5 4 2 4 . 0 0 2 6 9 . 8 4 0 3 1 5 . 7 4 6 1 9 . 0 1 2 2
3 1 4 .5 8 5 5 2 5 . 0 5 7 1 1 2 .0 8 3 1 7 . 2 4 2 1 9 . 5 0 2 5
4 1 6 .9 2 8 8 2 9 . 5 9 3 1 1 5 . 2 9 9 2 0 . 6 0 7 0 1 1 . 2 4 3
5 1 9 .7 6 4 3 4 2 . 2 1 0 0 1 5 .4 4 6 2 5 . 8 0 6 8 1 5 .5 6 9
6 2 0 . 2 0 4 4 4 6 . 8 4 3 4 1 7 . 0 9 7 28 . '0486 1 7 . 1 9 7
8 2 1 . 2 0 8 4 4 8 . 2 0 8 8 2 4 . 6 5 1 3 1 . 3 5 6 1 1 7 .9 5 4

10 2 4 . 7 6 5 5 5 5 . 6 9 9 8 2 9 . 0 1 3 3 6 . 4 9 2 8 2 0 . 7 8 6
12 2 5 . 9 3 2 4 6 1 . 1 5 8 5 3 0 . 9 1 9 3 9 . 3 3 6 8 2 2 . 7 3 115 2 6 . 1 1 7 9 6 2 . 5 5 7 3 3 1 . 9 5 6 4 0 . 2 1 0 4 2 3 . 2 6 5
18 2 6 . 4 8 7 8 8 0 . 5 0 1 3 4 5 . 3 1 2 5 0 . 7 6 7 2 3 0 . 3 1 8
21 4 3 . 0 3 7 8 9 2 . 7 4 7 1 4 8 . 8 9 9 6 1 . 5 6 1 4 3 4 . 7 0 9
24 9 2 . 2 7 7 3 1 2 3 .7 7 8 5 4 . 3 7 0 9 0 . 1 4 2 1 4 9 . 3 2 8

SD = STANDARD DEVIATION
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A p p en d ix  V II

A v e r a g e  C u m u l a t i v e  P e r m e a t i o n  Amount o f  N i f e d i p i n e  f ro m  
N i f e d i p i n e  TDDs ะ P Q 5[P F-127  50 %พ/พ A e-200  6 %พ/พ Gly  7 . 5  %พ/พ 
PEG 400 10 % พ/พ] by i n - v i t r o  S k i n  P e r m e a t i o n  E x p e r i m e n t .

A r e a  = 9 . 2 9 4 1 cm~2 T h i c k n e s s = 0 . 1 5 cm n ะ:

Time
( h r )

PERMEATION[ AMOUNT(mcg)
CELL A CELL B CELL c AVERAGEะ SD

0 0 0 0 0 0
0 . 5 6 . 1 1 5 6 1 0 .0 9 2 7 . 0 4 6 9 7 .7 5 1 8 1 .6 9 8 4

1 1 2 .4 9 1 1 0 .4 4 2 7 . 0 9 2 2 1 0 . 0 0 8 2 . 2 2 5 4
2 1 8 . 3 3 5 1 0 .9 2 6 7 . 1 5 4 7 1 2 .1 3 9 4 . 6 4 4 3
3 2 5 . 9 3 9 1 0 .9 9 1 7 . 9 1 6 0 1 4 .9 4 8 7 . 8 7 2 1
4 5 1 . 0 0 8 1 1 .1 5 5 9 . 5 6 0 1 2 3 . 9 0 8 1 9 . 1 7 3
5 7 7 . 0 9 2 1 1 . 5 0 8 1 0 . 0 6 9 3 2 . 8 9 0 3 1 . 2 6 1
6 9 3 . 0 1 9 1 2 .2 7 8 1 0 . 8 5 0 381716 3 8 . 4 0 2
8 1 2 9 .6 1 1 2 .9 8 4 1 1 . 6 4 0 5 1 . 4 1 2 5 5 . 2 9 7

10 1 5 3 .6 7 1 3 .6 9 5 1 6 . 8 3 3 6 1 . 4 0 2 6 5 . 2 6 2
12 1 7 7 .2 0 1 5 .4 4 0 1 7 . 9 6 1 7 0 . 2 0 1 7 5 . 6 6 8
15 2 0 2 . 6 9 1 6 .4 4 8 1 7 . 9 8 9 7 9 . 0 4 5 8 7 . 4 3 8
18 2 1 6 . 3 6 1 9 .2 7 3 1 8 . 6 0 8 8 4 . 7 4 8 9 3 . 0 6 6
21 2 3 1 . 5 0 2 0 . 2 3 3 2 3 . 9 9 6 9 1 . 9 1 2 9 8 . 7 2 0
24 2 4 1 . 2 5 4 0 . 1 2 5 4 7 . 9 0 5 1 0 9 .7 6 9 3 . 0 3 5

SD ะ: STANDARD DEVIATION



A p p en d ix  V I I I

A v e r a g e  C u m u l a t i v e  P e r m e a t i o n  Amount o f  N i f e d i p i n e  f ro m  
N i f e d i p i n e  TDDs : P 0 6 [ P F - 1 2 7  50 %พ/พ A e-200  6 %พ/พ Gly  7 . 5  %พ/พ 
PEG 400  15 %พ/พ] by  i n - v i t r o  S k in  P e r m e a t i o n  E x p e r i m e n t .  
[ S u r f a c e  A r e a  = 9 . 2 9 4 1  cm"'2 T h i c k n e s s  = 0 . 1 5  cm ท -  3 ]

T ime
PERMEATION AMOUNT(mcg)

( h r ) CELL A CELL B CELL c AVERAGE SD

0 0 0 0 0 0
0 . 5 2 . 8 0 5 4 2 . 7 7 1 1 5 . 8 3 8 4 3 . 8 0 5 0 2 . 1 7 1 4

1 3 . 5 4 5 3 3 . 5 5 3 5 6 . 3 0 9 1 4 . 4 6 9 3 2 . 4 1 0 2
2 3 . 5 9 0 7 4 . 9 1 2 4 6 . 3 8 5 2 4 . 9 6 2 8 2 . 5 8 7 0
3 4 . 2 6 9 9 5 . 8 1 5 8 6 . 4 8 7 8 5 . 5 2 4 5 2 . 8 0 0 4
4 4 . 3 9 7 3 6 . 2 3 2 3 6 . 5 6 6 2 5 . 7 3 1 9 2 . 9 0 3 5
5 5 . 7 6 1 1 6 . 3 2 6 7 6 . 8 4 0 7 6 . 3 0 9 5 3 . 1 0 9 8
6 5 . 7 7 9 9 6 . 5 4 9 7 7 .1 6 6 2 6 . 4 9 8 6 3 . 2 1 3 8
8 5 . 9 9 1 7 7 . 4 3 7 9 7 . 7 4 4 9 7 . 0 5 8 1 3 . 5 0 8 1

10 6 . 2 2 6 2 7 .6 2 3 8 8 . 9 2 7 7 7 . 5 9 2 5 3 . 8 1 6 412 7 . 7 1 1 6 7 .7 3 1 7 9 . 0 9 0 5 8 . 1 7 8 0 4 . 0 3 7 4
15 9 . 0 1 2 8 9 . 5 4 0 1 9 . 3 7 0 4 9 . 3 0 7 8 4 . 5 6 3 0
18 1 3 .2 7 1 9 . 6 3 1 0 9 . 6 4 9 4 1 0 . 8 5 0 5 . 4 7 8 7
21 3 1 . 0 1 5 1 1 .5 0 7 7 6 . 6 8 7 3 9 . 7 3 6 2 8 . 7 5 0
24 4 4 . 1 3 3 1 2 .1 3 3 1 6 8 .8 1 7 5 . 0 2 9 6 3 . 9 7 2

SD ะะ STANDARD DEVIATION
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A p p en d ix  IX

A v e r a g e  C u m u l a t i v e  P e r m e a t i o n  Amount o f  N i f e d i p i n e  f rom  
N i f e d i p i n e  TDDs ะ P07 [ P F -1 27  50 %พ/พ A e-2 00  6 %พ/พ PG 10 %พ/พ ] 
by  i n - v i t r o  S k i n  P e r m e a t i o n  E x p e r i m e n t . [ S u r f a c e  A r e a  = 9 . 2 9 4 1  chT 2 
T h i c k n e s s  = 0 . 1 5  cm ท = 3 ]

Time
PERMEATION AMOUNT(meg)

( h r ) CELL A CELL B CELL c AVERAGE SD

0 0 0 0 0 0
0 . 5 7 .2 2 0 2 5 . 6 0 1 5 9 .5 1 0 9 7 . 4 4 4 2 1 .6 0 3 8

1 7 .6 7 0 4 7 .4 2 6 0 1 8 .9 4 6 1 1 .3 4 7 5 . 3 7 4 02 1 1 .1 6 9 9 . 6 2 7 1 2 0 . 1 2 9 1 3 . 6 4 2 4 . 6 3 0 5
3 1 4 . 2 4 0 1 0 .2 6 8 2 2 . 2 8 2 1 5 . 5 9 7 4 . 9 9 7 3
4 1 4 .7 5 5 1 2 .3 3 5 2 2 . 7 3 0 1 6 . 6 0 7 4 . 4 4 1 1
5 1 6 .5 9 3 1 5 .7 3 1 2 5 . 8 0 0 1 9 . 3 7 5 4 .5 5 6 9 .
6 1 7 .0 4 6 2 0 . 0 7 1 2 9 . 4 7 1 2 2 . 1 9 6 5 . 2 9 0 5
8 1 8 .1 8 1 2 3 . 6 6 5 3 3 . 7 4 2 2 5 . 1 9 6 6 . 4 4 4 7

10 1 9 . 5 2 8 2 4 . 7 9 0 3 7 . 4 4 4 2 7 . 2 5 4 7 . 5 1 9 1
12 2 3 . 7 4 8 2 5 . 0 9 0 4 2 . 0 1 7 3 0 . 2 8 5 8 . 3 1 3 9
15 2 6 . 7 4 2 3 2 . 1 1 7 4 4 . 7 8 8 3 4 . 5 4 9 7 . 5 6 5 3
18 3 2 . 9 3 1 4 2 . 9 1 3 4 7 . 4 7 3 4 1 . 1 0 6 6 . 0 7 2 8
21 3 2 . 9 6 7 4 6 . 3 2 9 4 9 . 4 8 2 4 2 . 9 2 6 7 . 1 5 8 7
24 3 6 . 6 0 3 5 0 . 5 4 0 6 6 . 1 6 6 5 1 . 1 0 3 1 2 . 0 7 5

SD = STANDARD DEVIATION



A p p en d ix  X

A v e r a g e  C u m u l a t i v e  P e r m e a t i o n  Amount o f  N i f e d i p i n e  f rom  
N i f e d i p i n e  TDDs ะ P08 [ P F -1 27  50 %พ/พ A e-200  6 % พ/พ PG 7 . 5  %พ/พ ] 
by  i n - v i t r o  S k in  P e r m e a t i o n  E x p e r i m e n t .  [ S u r f a c e  A r e a  = 9 . 2 9 4 1  cm~2 
T h i c k n e s s  ะ: 0 . 1 5  cm ท = 3 ]

PERMEATION AMOUNT(mcg)
( h r )  CELL A CELL B CELL c AVERAGE SD

0 0 0 0 0 00 . 5 1 3 . 5 5 0 5 3. 3615 2 .3 0 4 5 6 . 4 0 5 5 5 . 0 7 0 61 1 5 .1 1 8 5 5. 9070 2 .5 9 3 5 7 . 8 7 3 0 5 . 2 9 8 92 2 0 . 1 2 3 7 7. 1657 3 .5 0 9 4 1 0 . 2 6 6 7 . 1 2 8 23 2 1 . 7 2 5 0 7. 3688 3 .6 5 4 1 1 0 . 9 1 6 7 . 7 9 2 14 2 8 . 7 2 8 9 7. 7526 3 . 9 0 4 5 1 3 . 4 6 2 1 0 . 9 0 95 2 8 . 8 4 2 4 9. 2322 4 . 5 1 8 3 1 4 . 1 9 7 1 0 .5 3 26 3 2 . 0 4 5 0 10 .550 4 . 6 3 1 2 1 5 . 7 4 2 1 1 .7 7 88 3 4 . 2 5 6 9 11 .25 1 5 .0 2 5 3 1 6 . 8 4 4 1 2 .5 7 210 3 9 . 4 3 7 5 11 .472 5 .3 0 4 2 1 8 . 7 3 8 1 4 .8 5 1
12 4 2 . 8 0 9 6 12 .81 5 9 .3 5 4 4 2 1 . 6 5 9 1 5 .0 2 115 4 5 . 2 0 2 0 14 .378 1 2 .6 4 6 2 4 . 0 7 5 1 4 . 9 5 518 4 6 . 7 6 9 6 15 .31 1 1 3 .1 1 1 2 5 . 0 6 4 1 5 . 3 7 421 4 8 . 4 8 6 1 25 .521 2 0 . 0 5 4 3 1 . 3 5 4 1 2 . 3 1 824 4 9 . 4 7 8 6 31 . 169 2 2 . 1 0 1 3 4 . 2 5 0 1 1 . 3 8 6

SD = STANDARD DEVIATION
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A p p en d ix  XI

.«  adipinl^r
PEG 400 10 %พ/พ 
[ S u r f a c e  A r e a  =

C u m u l a t i v e  P e r m e a t i o n  Amount o f  N i f e d i p i n e  f ro m  
ะ PQ9 [ P F -1 27  50 %พ/พ A e-200  6 %พ/พ PG 7 . 5  %พ/พ 
] by  I n - v i t r o  S k i n  P e r m e a t i o n  E x p e r i m e n t .
9 . 2 9 4 1  c m ^  T h i c k n e s s  9 . 2 9 4 1  cm''2 ท = 3]

PERMEATION AMOUNT(mcg)
( h r )  CELL A CELL B CELL c AVERAGE SD

0 0
0 . 5 1 1 .3 2 3 8

1 1 9 . 9 9 0 2
2 4 7 . 3 7 1 1
3 4 9 . 8 2 9 2
4 5 7 . 1 1 0 8
5 6 9 . 7 7 2 4
6 8 3 . 9 6 4 4
8 8 7 . 9 1 1 0

10 9 1 . 9 7 1 5
12 9 5 . 6 9 9 0
15 1 2 3 .6 4 7
18 1 4 4 .1 3 6
21 1 4 5 .7 6 1
24 1 5 5 .2 9 3

8 . 1 6 5 4  6 . 5 7 0 9  
2 3 . 1 6 7  1 2 . 2 5 5  
4 0 . 8 5 9  1 2 .8 9 0: i
6 3 . 6 2 7  1 6 . 1 9 2  
8 2 . 3 2 7  1 8 .2 7 9  
9 2 . 9 5 1  1 9 . 1 8 5  
1 1 8 .2 5  2 0 . 7 1 1  
1 4 2 .8 8  2 0 . 8 7 1
1 6 8 .7 5  2 2 . 8 8 3
2 5 0 . 8 4  2 9 . 3 2 7  
2 6 0 . 1 0  3 8 . 5 9 9
2 8 2 . 7 5  5 9 . 0 9 9

8 . 6 8 6 7  1 .9 7 5 0  
1 8 .4 7 1  4 . 5 8 2 3  
3 3 . 7 0 6  1 4 .9 5 7  
3 5 . 1 5 1  1 5 . 8 4 9  
4 1 . 6 3 5  1 9 . 5 4 9  
4 9 . 8 6 4  2 3 . 9 4 1  
6 1 . 5 2 3  3 0 . 5 8 5  
6 6 . 6 8 2  3 3 . 6 4 8  
7 6 . 9 7 8  4 1 . 2 0 8
8 6 . 4 8 5  5 0 . 2 3 6  
1 0 5 .0 9  6 0 . 9 7 81 1 1:§
1 6 5 .7 1  9 1 . 6 0 4

SD ะ STANDARD DEVIATION
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A p p en d ix  X II

S i f e d i p i n T ™ 8!  
PEG 400  15 %พ/พ 
[ S u r f a c e  A r e a  =

C u m u l a t i v e  P e r m e a t i o n  Amount o f  N i f e d i p i n e  f ro m  
ะ Plot P F - 127 50 %พ/พ A e-2 00  6 %พ/พ PG 7 . 5  %พ/พ 
] by  i n - v i t r o  S k i n  P e r m e a t i o n  E x p e r i m e n t .
9 . 2 9 4 1  cm~2 T h i c k n e s s  9 . 2 9 4 1  em~2 ท = 3]

Time
PERMEATION AMOUNT(mcg)

( h r ) CELL A CELL B CELL c AVERAGE SD

0 0 0 0 0 0
0 . 5 2 .4 9 1 0 4 . 8 6 3 8 4 . 1 0 4 7 3 . 8 1 9 9 0 . 9 8 9 4

1 4 . 0 8 0 5 6 . 4 2 9 5 5 . 0 1 0 2 5 . 1 7 3 4 0 . 9 6 5 82 4 . 5 7 7 8 7 . 3 1 3 5 5 . 2 2 3 3 5.704-8 1 .1 6 7 6
3 5 . 0 2 8 0 8 .3 7 6 7 6 . 4 1 5 0 6 . 6 0 6 6 1 .3 7 3 7
4 5 . 1 8 0 0 8 . 5 1 3 4 8 . 9 5 2 6 7 . 5 4 8 7 1 .6 8 4 4
5 6 . 2 7 8 3 9 . 2 8 8 6 9 . 4 5 1 1 8 . 3 3 9 3 1 .4 5 8 8
6 6 . 3 1 1 4 9 . 7 0 5 5 9 . 9 0 4 8 8 . 6 4 0 5 1 .6 4 8 9
8 6 . 3 9 8 6 1 0 .2 9 1 1 0 . 6 7 4 9 . 1 2 1 7 1 .9 3 1 8

10 6 . 6 0 6 1 1 2 .3 7 9 1 0 .7 5 9 9 . 9 1 4 7 2 . 4 3 1 2
12 6 . 6 2 2 3 1 6 . 0 7 0 1 2 . 5 9 3 1 1 .7 6 2 3 . 9 0 1 8
15 7 .1 0 4 9 1 6 .9 8 1 1 3 .2 8 3 1 2 . 4 5 6 4 . 0 7 4 4
18 7 . 6 2 1 6 1 9 .2 5 6 1 3 . 2 9 3 1 3 . 3 9 0 4 . 7 5 0 2
21 7 . 7 9 5 1 2 0 . 6 5 1 1 5 .3 2 6 1 4 .5 9 0 5 . 2 7 4 0
24 1 1 .2 3 1 2 7 . 6 4 9 1 8 . 6 5 3 1 9 . 1 7 8 6 . 7 1 2 9

SD ะะ STANDARD DEVIATION



A p p en d ix  X I I I

A v e r a g e  C u m u l a t i v e  P e r m e a t io n "  Amount o f  N i f e d i p i n e  f rom  
N i f e d i p i n e  TDDs U s i n g  A e r o s i l  A-200 G e l  a s  Drug C a r r i e r  by  i n - v i t r o  
S k in  P e r m e a t i o n  E x p e r i m e n t .  [ S u r f a c e  A re a  = 9 . 2 9 4 1  cm"2 T h i c k n e s s  
= 0 . 1 5  cm ท = 3 ]

A v e ra g e  C u m u l a t i v e  Amount(mcg)
[ h r ]  ÂÔ1 ÂÔ2 ÂÔ3 ÂÔ4 ÂÔ5 Âïïs

0
0 . 5

1
2
3
4
5
6 
8

1012
15
18
21
24

7 . 4 4 7 1
1 1 .2 3 1
2 1 . 6 1 2
3 0 . 5 1 8
4 1 . 0 2 2
5 2 . 9 9 0
6 9 . 8 9 9
1 4 0 .8 8
2 0 6 . 6 1
2 5 1 . 4 4
3 1 1 . 7 6
3 5 6 . 4 2
4 2 3 . 6 6
4 8 7 . 2 8

1 2 .6 7 0
1 3 .0 8 0
2 5 . 2 7 5
oo 0 7 9

i?:S ll
2 9 . 0 1 4
3 1 . 0 4 9
4 2 . 3 9 4
5 1 . 4 6 0
5 5 . 4 9 9
7 6 . 8 9 6
9 0 . 2 7 3
9 4 . 3 6 5
1 0 3 .1 2

4 6 . 0 9 7 4
7 9 . 5 3 9 8
1 4 4 .9 7 2
2 0 8 .0 8 4
2 4 3 .5 7 2
2 9 9 .2 4 9
3 6 8 .1 7 7
4 3 8 . 1 6 1
4 7 6 . 1 0 3
5 7 3 .7 8 8
7 1 4 .3 6 1
8 2 0 .1 1 8
8 8 8 .3 0 8
8 9 3 .5 0 6

?z'•ฟ2 7 . 1 8 6 5  
3 5 . 0 8 2 7  
4 5 . 2 2 1 4  
5 5 . 6 6 6 6  
7 6 . 3 3 3 8  
9 5 . 8 4 3 2  
1 5 3 .0 1 1  
2 2 1 .7 6 7  
2 3 9 . 2 7 4  
2 5 2 .1 7 9  
3 4 5 .1 9 2  
3 7 0 .1 9 5

4 . 6 8 2 0  
4 . 6 8 8 1  
8 . 0 2 0 1  
1 1 .8 2 9  
1 5 . 1 9 6  
1 6 .7 3 4  
17. พ  
2 1 . 3 2 7  
2 3 . 4 1 5  
3 6 . 6 9 1  
3 9 . 0 3 4  
4 7 . 7 6 4  
6 2 . 4 9 3  
7 3 . 3 0 3

1 4 . 8 2 6 0  
2 4 . 8 7 9 5  
3 7 . 7 0 3 2  
5 3 . 2 9 5 9  
6 7 . 8 4 2 8  
8 7 . 1 6 4 3  
1 2 0 . ช52 
1 8 3 .8 1 0  
2 0 7 . 8 4 0  
2 3 8 . 8 5 5  
2 9 9 . 4 4 9
3 3 0 . 2 4 9  
3 8 4 .2 8 5  
4 3 7 . 6 8 4

A07 A08 A09 A10 A l l  A12

0 0
0 . 5 1 2 . 4 2 1

1 1 3 .3 0 12 3 0 . 2 0 9
3 5 7 . 5 5 6
4 6 8 . 3 9 7
5 8 5 . 2 2 1
6 1 1 0 .1 4
8 1 6 3 .5 5

10 1 8 8 .4 7
12 2 5 2 . 7 3
15 3 2 5 . 9 4
18 4 0 0 . 5 4
21 4 7 2 . 0 2
24 5 1 6 . 2 5

5 .0 3 7 6
4 . 6 8 8 8
4 . 1 6 5 7
4 . 8 6 3 2
8 .8 4 5 3
9 . 3 9 5 5
1 0 .4 8 7
1 5 .1 0 0
2 0 . 7 6 3
2 8 . 2 1 2
2 9 . 3 4 8
4 8 . 1 2 7
4 2 . 8 3 2
4 8 . 2 9 4

3 2 . 3 5 0 1
4 3 . 4 7 5 7III
1 3 4 .3 5 3
1 8 7 .1 8 1
3 5 7 .0 2 6
3 8 9 . 4 8 5  
5 0 0 .6 2 5
6 1 1 . 4 8 5  
7 3 4 .9 7 6  
7 8 5 . 3 4 9  
9 4 4 .9 7 3

แรุ:รุ!
3 6 8 .5 9 2
5 0 8 .2 1 2
5 8 5 .3 1 4
7 2 9 .0 7 0
8 3 2 .6 8 0
8 4 3 . 0 9 0
9 0 0 .4 2 2
1 0 6 3 .6 6
1 2 2 6 .2 0
1 2 1 2 .3 3
1 3 0 5 .8 1
1 4 5 0 .9 1

7 . 8 8 3 6
9 . 8 7 6 7
1 1 . 9 0 8
1 8 .5 7 9
1 9 . 3 0 9
2 3 . 4 1 1
3 5 . 9 6 2
4 6 . 2 0 1
5 8 . 7 6 3
8 4 . 1 8 6
1 0 4 .0 2
1 4 3 .8 3
1 7 6 .2 0
2 2 2 . 3 0

1 8 . 7 1 3 6
3 7 . 9 2 8 2
5 0 . 4 7 3 9
6 7 . 8 7 5 2
ท  Q  Q  -Q ท  ๐รุ?:แรุรฺ1 1 5 .7 2 9
1 8 1 .9 9 1
2 4 8 . 1 6 2
2 9 8 . 1 5 9
3 7 6 . 9 1 0
4 4 9 . 4 7 7
6 5 8 . 5 6 9
6 6 9 . 2 4 2

SD ะ STANDARD DEVIATION.



A p p en d ix  XIV

A v e r a g e  C u m u l a t i v e  P e r m e a t i o n  Amount o f  N i f e d i p i n e  
f ro m  N i f e d i p i n e  TDDs ะ A01 [ A e -2 0 0  30 %พ/พ GLY 27 %พ/พ ] by  
i n - v i t r o  S k i n  P e r m e a t i o n  E x p e r i m e n t . [ S u r f a c e  A r e a  = 9 . 2 9 4 1  cm2 
T h i c k n e s s  -  0 . 1 5  cm ท = 3 ]

PERMEATION AMOUNT(mcg) 
T ime ____________________________________

h r  ) CELL A CELL B CELL c AVERAGE SD

0 0 0 0 0 0
0 . 5 3 . 2 7 3 5 2 .9 5 8 4 1 6 .1 0 9 3 7 . 4 4 7 1 6 . 1 2 6 4

1 5 . 7 9 5 6 4 . 6 6 8 5 2 3 . 2 3 1 4 1 1 .2 3 1 8 . 4 9 7 4
2 1 6 .9 7 5 7 .0 8 5 5 4 0 . 7 7 6 5 2 1 . 6 1 2 1 4 . 1 3 9
3 2 8 . 0 4 2 1 0 .0 3 8 5 3 . 4 7 4 7 3 0 . 5 1 8 1 7 . 8 1 8
4 4 1 . 3 3 0 1 3 .3 9 1 6 8 . 3 4 5 6 4 1 . 0 2 2 2 2 . 4 3 5
5 5 0 . 9 1 2 2 6 . 6 1 7 8 1 . 4 4 1 6 5 2 . 9 9 0 2 2 . 4 3 0
6 7 9 . 1 5 9 3 4 . 2 2 5 9 6 . 3 1 3 7 6 9 . 8 9 9 2 6 . 1 7 9
8 1 8 7 .6 7 5 5 . 3 2 8 1 7 9 .6 4 9 1 4 0 .8 8 6 0 . 5 8 5

10 2 8 0 . 0 0 7 1 . 9 0 2 2 6 7 .9 3 3 2 0 6 . 6 1 9 5 . 3 8 2
12 3 1 1 . 5 5 9 5 . 8 2 8 3 4 6 . 9 3 5 2 5 1 . 4 4 1 1 0 .9 7
15 3 4 0 . 1 6 1 4 0 .5 8 4 5 4 . 5 2 5 3 1 1 . 7 6 1 2 9 .7 2
18 3 6 7 .3 6 1 5 6 .3 2 5 4 5 . 5 6 8 3 5 6 . 4 2 1 5 9 .0 9
21 4 2 1 . 1 9 1 8 5 .9 5 6 6 3 . 8 5 3 4 2 3 . 6 6 1 9 5 .1 0
24 4 6 8 . 4 2 2 1 7 .2 2 7 7 6 . 2 2 3 4 8 7 . 2 8 2 2 8 . 5 9

SD = STANDARD DEVIATION
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A p p en d ix  XV

A v e r a g e  C u m u l a t i v e  P e r m e a t i o n  Amount o f  N i f e d i p i n e  
f ro m  N i f e d i p i n e  TDDs ะ A02 [ A e -2 00  30 %พ/พ GLY 35 %พ/พ ] by 
i n - v i t r o  S k i n  P e r m e a t i o n  E x p e r i m e n t . [ S u r f a c e  A r e a  = 9 . 2 9 4 1  cm2 
T h i c k n e s s  = 0 . 1 5  cm n = 3 ]

Time
( h r )

PERMEATION AMOUNT(mcg)
CELL A CELL B CELL c AVERAGE SD

0 0 0 0 0 0
0 . 5 1 6 .2 4 0 7 5 .5 2 3 9 1 6 . 2 4 7 0 1 2 . 6 7 0 5 5 . 0 5 3 4

1 1 4 .3 8 9 9 9 .3 3 9 4 1 5 .5 1 1 5 1 3 .0 8 0 2 2 . 6 8 4 52 4 5 . 8 9 9 4 1 4 .7 8 1 1 5 . 1 4 5 5 2 5 . 2 7 5 4 1 4 . 5 8 4
3 2 4 . 1 5 0 4 2 8 . 6 3 0 1 8 .8 3 5 3 2 3 . 8 7 2 0 4 . 0 0 3 5
4 2 9 . 0 9 6 9 2 7 . 1 3 3 1 5 . 8 4 5 7 2 4 . 0 2 5 2 5 . 8 3 9 1
5 3 3 . 9 5 9 5 3 6 . 0 5 1 1 7 . 0 3 1 5 2 9 . 0 1 4 1 8 . 5 1 5 9
6 3 8 . 9 2 5 8 3 7 . 8 4 4 1 6 . 3 7 9 5 3 1 . 0 4 9 9 1 0 . 3 8 2
8 6 6 . 6 9 3 2 4 4 . 1 0 1 1 6 .3 8 8 3 4 2 . 3 9 4 3 2 0 . 5 7 2

10 7 9 . 5 6 5 3 5 7 . 5 0 2 1 7 . 3 1 2 7 5 1 . 4 6 0 3 2 5 . 7 7 1
12 8 0 . 2 4 3 1 6 4 . 2 6 3 2 1 . 9 9 1 9 5 5 . 4 9 9 5 2 4 . 5 7 5
15 1 0 6 .0 9 9 8 6 . 8 2 3 3 7 . 7 6 6 4 7 6 . 8 9 6 5 2 8 . 7 6 6
18 1 3 3 .8 0 6 1 0 2 .1 9 3 4 . 8 1 6 3 9 0 . 2 7 3 1 4 1 . 2 8 2
21 1 3 1 .7 2 8 1 1 3 .6 8 3 7 . 6 8 3 8 9 4 . 3 6 5 0 4 0 . 7 5 1
24 1 4 0 .0 5 8 1 2 7 .8 2 4 1 . 4 7 6 8 1 0 3 .1 2 1 4 3 . 8 7 4

SD ะะ STANDARD DEVIATION
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A p p en d ix  XVI

A v e r a g e  C u m u l a t i v e  P e r m e a t i o n  Amount o f  N i f e d i p i n e  f ro m  
N i f e d i p i n e  TDDs ะ A 03[A e-200  30 %พ/พ GLY 27 %พ/พ PEG 400 15 %พ/พ] 
by  i n - v i t r o  S k i n  P e r m e a t i o n  E x p e r i m e n t . [ S u r f a c e  A r e a  = 9 . 2 9 4 1  cm2 
T h i c k n e s s  ะ 0 . 1 5  C l  ท = 3 ]

PERMEATION AMOUNT(meg)
( h r )  CELL A CELL B CELL c AVERAGE SD

0 0
0 . 5 7 6 . 8 3 0 8

1 1 3 6 .7 4 8
2 2 6 1 . 2 4 3
3 3 8 7 .5 3 5
4 4 6 7 . 7 1 9
5 5 9 2 . 2 4 8
6 7 3 8 .0 5 2
8 8 9 0 . 9 0 0

10 9 2 3 .5 5 4
12 1 2 0 5 .3 6
15 1 3 9 2 .5 0
18 1 5 9 0 .8 6
21 1 6 3 3 .6 6
24 1 5 6 6 .8 2

2 5 . 9 5 9 8  3 5 . 5 0 1 5  
4 2 . 1 9 5 7  5 9 . 6 7 4 9  
8 0 . 3 3 1 1  9 3 . 3 4 3 1  
1 2 4 .1 6 8  1 1 2 .5 4 8  
1 3 8 .8 6 6  1 2 4 .1 3 2  
1 7 2 .7 9 3  1 3 2 .7 0 5
2 0 2 . 6 3 6  1 6 3 .8 4 4
2 3 3 .6 3 6  1 8 9 .9 4 7  
2 8 5 .6 5 2  2 1 9 . 1 0 3  
2 8 7 .2 4 2  2 2 8 .7 6 3  
4 4 0 . 0 5 7  3 1 0 .5 2 1  
5 3 2 . 9 0 3  3 3 6 .5 8 5  
5 9 0 .9 1 6  4 4 0 . 3 4 5  
6 1 8 .0 6 9  4 9 5 . 6 2 8

4 6 . 0 9 7 4  2 2 . 0 7 8 1  
7 9 . 5 3 9 8  4 1 . 0 7 7 4  
1 4 4 .9 7 2  8 2 . 3 8 7 3
2 0 8 . 0 8 4  1 2 6 .9 7 9  
2 4 3 . 5 7 2  1 5 8 .6 0 9
2 9 9 . 2 4 9  2 0 7 .8 2 7  
3 6 8 . 1 7 7  2 8 2 .0 1 9  
4 3 8 . 1 6 1  3 2 0 .6 3 1  
4 7 6 . 1 0 3  3 1 7 .5 6 0  
5 7 3 . 7 8 8  4 4 7 . 2 2 6  
7 1 4 . 3 6 1  4 8 2 . 4 2 7  
8 2 0 . 1 1 8  5 5 0 .8 6 2  
8 8 8 . 3 0 8  5 3 0 . 6 1 7  
8 9 3 . 5 0 6  4 7 8 . 7 2 2

SD = STANDARD DEVIATION
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A p p en d ix  XVII

A v e r a g e  C u m u l a t i v e  P e r m e a t i o n  Amount o f  N i f e d i p i n e  f rom  
N i f e d i p i n e  TDDs ะ A 04[A e-200  30 %พ/พ GLY 27 %พ/พ PEG 400 25 %w/w] 
by  i n - v i t r o  S k i n  P e r m e a t i o n  E x p e r i m e n t . [ S u r f a c e  A r e a  = 9 . 2 9 4 1  cm2 
T h i c k n e s s  = 0 . 1 5  cm ท = 3 ]

PERMEATION AMOUNT(mcg)
( h r ) CELL A CELL B CELL c AVERAGE SD

0 0 0 0 0 0
0 . 5 1 1 .7 3 8 1 1 6 .6 4 3 3 9 . 1 6 2 0 12. 5145 3 . 1 0 3 1

1 1 0 .9 4 7 0 2 4 . 9 8 2 7 4 5 . 1 3 9 27 . 0230 1 4 . 0 3 3
2 1 9 .3 0 7 0 2 2 . 0 1 4 2 4 0 . 2 3 8 27 . 1865 9 : 2 9 4 9
3 3 3 . 2 6 8 3 2 4 . 7 8 3 2 4 7 . 1 9 6 35 . 0827 9 . 2 3 9 7
4 4 4 . 2 3 2 3 3 3 . 2 2 0 9 5 8 . 2 1 1 4 5 . 2214 1 0 . 2 2 6
5 5 8 . 4 0 2 3 3 2 . 0 7 8 3 7 6 . 5 1 9 55. 6666 1 8 .2 4 5
6 8 5 . 3 5 9 8 6 1 . 3 8 2 8 8 2 . 2 5 8 76 . 3338 1 0 . 6 4 7
8 1 1 5 .0 1 4 5 8 . 3 8 4 3 1 1 4 .1 3 95 . 8432 2 6 . 4 8 9

10 2 0 9 . 9 9 0 7 3 . 3 4 1 4 1 7 5 .7 0 153 .0 1 1 5 8 . 0 4 8
12 2 7 8 .2 1 8 9 0 . 2 9 9 2 2 9 6 .7 8 221 .7 6 7 9 3 . 2 7 0
15 3 1 0 .0 3 3 1 4 0 .9 3 2 2 6 6 . 8 5 239 .274 7 1 . 7 3 7
18 3 3 3 .5 3 4 1 6 0 .9 9 6 2 6 2 .0 0 252 . 179 7 0 . 7 8 0
21 4 4 1 . 3 7 7 3 0 2 .0 2 9 2 9 2 . 1 6 345 . 192 6 8 . 1 3 2
24 4 3 4 . 3 3 6 3 2 9 .3 9 1 3 4 6 .8 5 370 . 195 4 5 . 9 1 1

รอ = STANDARD DEVIATION
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A p p en d ix  X V III

A v e r a g e  C u m u l a t i v e  P e r m e a t i o n  Amount o f  N i f e d i p i n e  f rom  
N i f e d i p i n e  TDDs ะ A 05[A e-200  30 %พ/พ GLY 27 %พ/พ PEG 400 15 %พ/พ 
HPMC 1 %พ/พ] by i n - v i t r o  S k i n  P e r m e a t i o n  E x p e r i m e n t .
[ S u r f a c e  A r e a  = 9 . 2 9 4 1  em~2 T h i c k n e s s  = 0 . 1 5  cm ทะ:  3 ]

Time
PERMEATION AMOUNT(mcg)

( h r  ) CELL A CELL B CELL c AVERAGE SD

0 0 0 0 0 0
0 . 5 4 . 6 1 8 2 8 . 2 7 9 3 1 .1 4 8 4 4 . 6 8 2 0 2 . 9 1 1 5

1 3 . 0 2 5 9 8 .0 7 7 4 2 .9 6 1 1 4 . 6 8 8 1 2 . 3 9 6 7
2 6 . 0 4 5 3 1 3 .2 4 1 4 . 7 7 3 8 8 . 0 2 0 1 3 . 7 2 8 2
3 1 6 .6 7 2 1 4 .2 8 7 4 . 5 2 9 7 1 1 . 8 2 9 5 . 2 5 2 9
4 1 8 .3 1 0 1 4 .5 3 7 1 2 .7 4 1 1 5 . 1 9 6 2 . 3 2 0 9
5 2 2 . 9 8 2 2 0 . 8 0 8 6 . 4 1 2 1 1 6 . 7 3 4 7 . 3 5 2 8
6 2 2 . 6 1 7 1 9 .3 6 3 9 . 3 7 2 3 1 7 .1 1 7 ' 5 . 6 3 5 6
8 2 3 . 3 6 2 2 2 . 2 3 8 1 8 .3 8 1 2 1 . 3 2 7 2 . 1 3 3 0

10 3 3 . 4 0 1 2 5 . 0 9 0 1 1 .7 5 3 2 3 . 4 1 5 8 . 9 1 6 8
12 6 4 . 5 2 8 3 0 . 5 0 7 1 5 .0 3 7 3 6 . 6 9 1 2 0 . 6 7 2
15 5 3 . 5 5 8 4 1 . 8 3 4 2 1 . 7 1 0 3 9 . 0 3 4 1 3 . 1 5 1
18 7 3 . 4 1 8 3 9 . 1 8 7 3 0 . 6 8 7 4 7 . 7 6 4 1 8 . 4 6 9
21 9 4 . 9 7 0 4 9 . 8 1 0 4 2 . 6 9 8 6 2 . 4 9 3 2 3 . 1 4 7
24 1 2 6 .3 8 3 7 . 7 1 3 5 5 . 8 1 7 7 3 . 3 0 3 3 8 . 2 5 1

SD ะ STANDARD DEVIATION
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A p p en d ix  XIX

A v e r a g e  C u m u l a t i v e  P e r m e a t i o n  Amount o f  N i f e d i p i n e  f rom  
N i f e d i p i n e  TDDs ะ A06 [ A e-2 0 0  30 %พ/พ GLY 27 %พ ุ / พ  PEG 400 25 %พ/พ 
HPMC 1 % พ/พ] by i n - v i t r o  S k i n  P e r m e a t i o n  E x p e r i m e n t .
[ S u r f a c e  A rea  = 9 . 2 9 4 1  c m ^  T h i c k n e s s  = 0 . 1 5  cm ท = 3 3

PERMEATION AMOUNT(mcg)
( h r )  CELL A CELL B CELL c AVERAGE SD

0 0 0 0 0 0
0 . 5 2 . 5 8 1 8 3 5 . 2 1 0 0 6 . 6 8 6 1 14. 8260 14 . 5107

1 2 . 6 1 6 4 6 4 . 2 0 7 1 7 . 8 1 5 0 24 . 8795 2 7 . 8896
2 1 0 . 4 0 0 9 0 . 4 3 2 3 1 2 .2 7 7 37 . 7032 37 . 2929
3 1 3 .9 1 1 1 3 0 .1 4 5 1 5 .8 3 1 53 . 2959 54 . 3466
4 2 2 . 5 3 2 1 5 9 .2 7 6 2 1 . 7 1 9 67 . 8428 64 . 6545
5 2 7 . 7 1 5 2 0 5 . 4 9 2 2 8 . 2 8 4 87 . 1643 83 . 6709
6 3 4 . 9 5 8 2 8 7 .2 3 4 3 8 . 8 6 2 120 .3 5 2 118 .01 4
8 7 0 . 3 3 5 4 2 3 . 7 5 0 5 7 . 3 4 4 183 .8 1 0 169 .7 4 6

10 8 1 . 6 9 6 4 7 0 . 1 7 3 7 1 . 6 5 2 207 .8 4 0 185 .542
12 1 2 2 .4 5 4 6 6 . 4 9 0 1 2 7 .6 2 238 .8 5 5 160 .9 7 5
15 1 5 8 .1 1 5 8 0 .3 7 7 1 5 9 .8 5 299 .4 4 9 198 .64 7
18 1 9 9 .9 4 5 8 1 .8 8 8 2 0 8 . 9 1 330 .2 4 9 177 .973
21 2 5 5 . 3 5 6 2 3 .6 6 3 2 7 3 . 8 3 384 .2 8 5 169 .4 3 3
24 3 0 6 .6 2 6 4 4 .1 9 7 3 6 2 . 2 3 437 .6 8 4 147 .781

SD = STANDARD DEVIATION
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A p p en d ix  XX

A v e r a g e  C u m u l a t i v e  P e r m e a t i o n  Amount o f  N i f e d i p i n e  
f ro m  N i f e d i p i n e  TDDs ะ A07 [ A e -2 0 0  30 %พ/พ PG 27 %พ/พ 3 by 
i n - v i t r o  S k i n  P e r m e a t i o n  E x p e r i m e n t . [ S u r f a c e  A r e a  9 . 2 9 4 1  cm"2 
T h i c k n e s s  = 0 . 1 5  cm ท ะ  3]

Time
PERMEATION AMOUNT(mcg)

( h r ) CELL A CELL B CELL c AVERAGE SD

0 0 0 0 0 0
0 . 5 5 . 9 1 8 4 4 . 4 5 8 1 2 6 . 8 8 6 9 1 2 . 4 2 1 2 1 0 . 2 4 6 1

1 1 0 .3 2 2 8 . 1 6 6 7 2 1 . 4 1 6 0 1 3 .3 0 1 7 5 .8 0 4 7 7
2 3 5 . 4 4 7 1 8 .2 9 1 3 6 . 8 8 9 2 3 0 . 2 0 9 2 8 . 4 4 7 9 0
3 7 4 . 9 6 5 4 1 . 5 5 8 5 6 . 1 4 7 3 5 7 . 5 5 6 8 1 3 . 6 7 4 7
4 9 6 . 0 3 3 5 0 . 1 6 7 5 8 . 9 9 1 4 6 8 . 3 9 7 5 1 9 . 8 7 0 5
5 1 2 9 .3 7 5 1 . 3 1 6 7 4 . 9 7 7 3 8 5 . 2 2 1 9 3 2 . 6 7 8 6
6 1 5 3 .4 4 7 6 . 3 0 1 1 0 0 .6 9 6 1 1 0 .1 4 6 3 2 . 193tr
8 2 3 2 . 1 5 1 1 6 .0 3 1 4 2 .4 8 2 1 6 3 .5 5 9 4 9 . 6 9 1 6

10 2 5 7 . 0 0 1 3 8 .7 6 1 6 9 .6 4 6 1 8 8 .4 7 3 5 0 . 0 7 3 4
12 3 1 6 . 9 9 2 1 6 . 6 8 2 2 4 .5 1 4 2 5 2 .7 3 3 4 5 . 5 5 3 5
15 3 7 2 . 0 6 3 3 7 . 9 0 2 6 7 . 8 7 7 3 2 5 .9 4 8 4 3 . 3 6 5 0
18 4 2 6 . 5 3 4 4 9 . 6 8 3 2 5 .4 1 4 4 0 0 . 5 4 5 5 3 . 9 6 0 1
21 4 7 6 . 6 1 5 6 8 . 9 3 3 7 0 . 5 3 6 4 7 2 . 0 2 9 8 1 . 0 5 9 7
24 5 1 1 . 1 3 6 1 8 . 1 1 4 1 9 . 5 1 3 5 1 6 . 2 5 5 8 1 . 1 8 0 8

SD ะ STANDARD DEVIATION



A p p en d ix  XXI

A v e r a g e  C u m u l a t i v e  P e r m e a t i o n  Amount o f  N i f e d i p i n e  
f ro m  N i f e d i p i n e  TDDs ะ A08 [ A e -2 00  30 %พ/พ PG 35 %พ/พ ] by  
i n - v i t r o  S k i n  P e r m e a t i o n  E x p e r i m e n t . [ S u r f a c e  A rea  9 . 2 9 4 1  cin 2 
T h i c k n e s s  = 0 . 1 5  cm ท = 3]

Time
PERMEATION AMOUNT(mcg)

( h r ) CELL A CELL B CELL c AVERAGE SD

0 0 0 0 0 0
0 . 5 6 . 5 2 5 8 7 . 2 8 4 5 1 .3 0 2 5 5 .0 3 7 6 2 . 6 5 9 2

1 4 . 2 6 6 0 7 .5 1 0 1 2 .2 9 0 3 4 . 6 8 8 8 2 . 1 5 1 8
2 7 . 7 0 6 5 2 .3 8 6 7 2 . 4 0 3 8 4 . 1 6 5 7 2 . 5 0 3 7
3 5 .4 6 1 1 4 . 2 2 3 4 4 . 9 0 5 2 4 . 8 6 3 2 0 . 5 0 6 1
4 1 9 .2 0 5 6 . 4 2 7 1 0 . 9 0 3 4 8 . 8 4 5 3 7 . 6 6 4 8
5 1 9 .5 0 9 6 . 9 7 9 4 1 .6 9 7 3 9 . 3 9 5 5 7 . 4 6 9 9
6 2 2 . 3 4 3 7 .4 9 9 8 1 .6 2 0 3 1 0 . 4 8 7 8 . 7 1 9 8
8 2 9 . 6 8 4 1 2 .6 0 3 3 . 0 1 3 5 1 5 .1 0 0 1 1 .0 3 0

10 4 4 . 0 5 9 1 2 .7 2 5 5 .5 0 5 1 2 0 . 7 6 3 1 6 .7 3 4
12 4 6 . 6 4 2 3 1 . 4 0 7 6 . 5 8 7 3 2 8 . 2 1 2 1 6 .5 0 7
15 5 4 . 6 4 1 2 6 . 2 9 1 7 . 1 1 2 3 2 9 . 3 4 8 1 9 . 5 2 3
18 6 7 . 4 7 4 3 0 . 3 3 2 4 6 . 5 7 4 4 8 . 1 2 7 1 5 .2 0 2
21 7 9 . 7 2 9 3 7 . 9 7 2 1 0 . 7 9 6 4 2 . 8 3 2 2 8 . 3 5 0
24 8 6 . 4 7 6 4 9 . 5 5 0 8 . 8 5 5 6 4 8 . 2 9 4 3 1 . 7 0 1

SD = STANDARD DEVIATION
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A p p en d ix  XXII

A v e r a g e  C u m u l a t i v e  P e r m e a t i o n  Amount o f  N i f e d i p i n e  f rom  
N i f e d i p i n e  TDDs ะ A09 [A e-20 0  30 %พ/พ PG 27 %พ/พ PEG 400 15 %พ/พ] 
by i n - v i t r o  S k i n  P e r m e a t i o n  E x p e r i m e n t . [ S u r f a c e  A r e a  = 9 . 2 9 4 1  cm2 
T h i c k n e s s  = 0 . 1 5  cm ทะ: 3 ]

Time
PERMEATION AMOUNT(mcg)

(h r . ) CELL A CELL B CELL c AVERAGE SD

0 0 0 0 0 0
0 . 5 6 . 3 8 7 9 6 0 . 0 2 3 3 3 0 . 6 3 9 0 3 2 . 3 5 0 1 2 1 . 9 2 9 9

1 1 1 . 0 6 6 8 0 . 4 3 1 0 3 8 . 9 2 9 6 4 3 . 4 7 5 7 2 8 . 4 9 9 7
2 2 5 . 5 4 2 1 0 2 .3 0 6 6 4 . 0 6 5 4 6 3 . 9 7 1 3 3 1 . 3 3 8 7
3 2 7 . 5 5 7 9 4 . 0 9 4 2 9 7 . 3 0 9 3 7 2 . 9 8 7 0 3 2 . 1 5 0 2
4 3 5 . 8 8 3 1 3 0 .2 1 6 1 1 8 .0 6 3 9 4 . 7 2 1 2 4 1 . 8 9 9 1
5 4 1 . 4 6 4 2 1 1 .8 3 0 1 4 9 .7 6 6 1 3 4 .3 5 3 7 0 . 4 0 0 3
6 5 0 . 6 0 1 3 3 5 .6 8 1 1 7 5 .2 6 2 1 8 7 .1 8 1 1 1 6 .6 8 8
8 8 9 . 1 9 7 7 3 4 .0 2 8 2 4 7 .8 5 4 3 5 7 .0 2 6 2 7 4 .3 3 6

10 8 6 . 1 0 2 7 9 6 .9 4 3 2 8 5 . 4 0 9 3 8 9 .4 8 5 2 9 9 . 3 8 5
12 9 8 . 7 2 2 1 0 5 4 .1 6 3 4 8 . 9 8 9 5 0 0 . 6 2 5 4 0 4 . 5 2 5
15 1 2 0 .6 1 1 2 9 6 .2 0 4 1 7 . 6 3 4 6 1 1 .4 8 5 4 9 9 . 1 2 0
18 1 4 3 .5 5 1 5 4 6 .0 8 5 1 5 .2 8 5 7 3 4 .9 7 6 5 9 3 . 2 7 9
21 1 4 8 .1 5 1 6 3 7 .1 2 5 7 0 .7 7 0 7 8 5 .3 4 9 6 2 6 . 5 1 8
24 1 5 6 6 .8 6 1 8 .0 6 9 4 9 5 . 6 2 8 8 9 3 . 5 0 6 4 7 8 . 7 2 2

SD ะ: STANDARD DEVIATION
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A p p en d ix  X X III

A v e r a g e  C u m u l a t i v e  P e r m e a t i o n  Amount o f  N i f e d i p i n e  f ro m  
N i f e d i p i n e  TDDs ะ A10 [A e-20 0  30 %พ/พ PG 27 %พ/พ PEG 400 25 %พ/พ] 
by i n - v i t r o  S k i n  P e r m e a t i o n  E x p e r i m e n t . [ S u r f a c e  A r e a  = 9 . 2 9 4 1  cm2 
T h i c k n e s s  = 0 . 1 5  cm ท = 3 ]

PERMEATION AMQUNT(mcg)
( h r )  CELL A CELL B CELL c AVERAGE SD

0
0 . 5

1
23
4
5
6 
8

10
12
15
18
21
24

6 3 . 7 1 5 1
1 1 3 .4 4 0
3 2 4 .7 2 4
4 2 4 . 0 6 3

7 9 3 . 6 6 9
9 8 3 .7 7 8
1 0 8 3 .5 1
1 1 7 9 .2 6
1 3 3 3 .0 2
1 1 8 2 .4 1
1 3 9 7 .6 5
1 6 4 6 .7 1

2 4 1 .2 8 6 0  
4 1 1 . 4 9 1 3  
6 0 0 .2 7 8 5  
9 3 1 .0 5 9 4  
1 0 0 4 .1 1 2  
1 0 7 2 .0 9 5  
1 4 7 0 .3 6 0  
1 3 0 0 .6 2 2  
1 3 0 6 .3 2 1  
1 6 0 8 .9 6 5  
1 8 3 2 .6 0 8  
1 9 3 4 .0 9 7  
1 9 4 1 .4 9 6  
2 0 6 5 .8 3 3

1 2 5 .5 2 6 4
1 4 8 .2 6 9 9
1 8 0 .7 7 5 0
1 6 9 .5 1 4 7
2 2 0 . 4 0 0 8
2 2 3 .6 3 3 8
2 3 4 .0 1 2 1
2 4 4 .8 7 1 7:i
5 1 2 .9 6 4 6
5 2 0 .5 0 1 7
R7R 9Q73
6 4 0 . 1 8 0 6

1 4 3 .5 0 9 2  7 3 . 5 9 9 7  
2 2 4 . 4 0 0 7  1 3 3 .0 5 5  
3 6 8 . 5 9 2 6  1 7 4 .0 4 8  
5 0 8 . 2 1 2 6  3 1 6 .5 4 2  
5 8 5 . 3 1 4 9  3 2 2 .2 0 9  
7 2 9 . 0 7 0 6  3 6 4 .9 2 4  
8 3 2 . 6 8 0 9  5 0 5 .4 9 0  
8 4 3 . 0 9 0 8  4 4 2 . 3 3 9  
9 0 0 . 4 2 2 2  4 2 6 . 2 9 7  
1 0 6 3 .6 6 4  4 9 9 . 1 6 8  
1 2 2 6 .2 0 0  5 4 4 .0 1 2  
1 2 1 2 .3 3 7  5 7 7 .4 8 5  
1 3 0 5 .8 1 6  5 6 0 .2 9 9  
1 4 5 0 . 9 1 1  5 9 8 .2 6 2

SD = STANDARD DEVIATION



A p p en d ix  XXIV

A v e r a g e  C u m u l a t i v e  P e r m e a t i o n  Amount o f  N i f e d i p i n e  f rom  
N i f e d i p i n e  TDDs ะ A l l  [A e -2 0 0  30 %พ/พ PG 27 %พ/พ PEG 400 15 %พ/พ 
HPMC 1 %พ/พ] by  i n - v i t r o  S k in  P e r m e a t i o n  E x p e r i m e n t .
[ S u r f a c e  A r e a  = 9 . 2 9 4 1  C&T2 T h i c k n e s s  = 0 . 1 5  cm ท = 3 ]

PERMEATION AMOUNT(mcg)
( h r )  CELL A CELL B CELL c AVERAGE SD

0 0 0
0 . 5 6 3 . 7 1 5 1 2 4 1 .2 8 6 0

1 1 1 3 .4 4 0 4 1 1 . 4 9 1 3
2 3 2 4 .7 2 4 6 0 0 .2 7 8 5
3 4 2 4 . 0 6 3 9 3 1 .0 5 9 4
4 5 3 1 .4 3 1 1 0 0 4 .1 1 2
5 8 9 1 .4 8 2 1 0 7 2 .0 9 5
6 7 9 3 .6 6 9 1 4 7 0 .3 6 0
8 9 8 3 .7 7 8 1 3 0 0 .6 2 2

10 1 0 8 3 .5 1 1 3 0 6 .3 2 1
12 1 1 7 9 .2 6 1 6 0 8 .9 6 5
15 1 3 3 3 .0 2 1 8 3 2 .6 0 8
18 1 1 8 2 .4 1 1 9 3 4 .0 9 7
21 1 3 9 7 .6 5 1 9 4 1 .4 9 6
24 1 6 4 6 .7 1 2 0 6 5 .8 3 3

1 2 5 .5 2 6 4
1 4 8 .2 6 9 9
1 8 0 .7 7 5 0
1 6 9 .5 1 4 7
2 2 0 .4 0 0 8
2 2 3 . 6 3 3 8
2 3 4 .0 1 2 1
2 4 4 .8 7 1 7

: i
5 1 2 .9 6 4 6
5 2 0 .5 0 1 7
5 7 8 .2 9 7 3
6 4 0 . 1 8 0 6

0 0 
1 yi Q R n  Q  9  7 9  R  Q  Q  7

2 2 4 .40Ç37 j  05518 3 2 . 6 8 0 9  5 0 5 .4 9 0
8 4 3 . 0 9 0 8  4 4 2 . 3 3 9  
9 0 0 . 4 2 2 2  4 2 6 . 2 9 7  
1 0 6 3 .6 6 4  4 9 9 . 1 6 8  
1 2 2 6 .2 0 0  5 4 4 .0 1 2  
1 2 1 2 .3 3 7  5 7 7 .4 8 5  
1 3 0 5 .8 1 6  5 6 0 . 2 9 9  
1 4 5 0 .9 1 1  5 9 8 .2 6 2

SD = STANDARD DEVIATION
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A p p en d ix  XXV

A v e r a g e  C u m u l a t i v e  P e r m e a t i o n  Amount o f  N i f e d i p i n e  f rom  
N i f e d i p i n e  TDDs ะ A12 [A e-2 0 0  30 %พ/พ PG 27 %พ/พ PEG 400 25 %พ/พ 
HPMC 1 %พ/พ] by  i n - v i t r o  S k in  P e r m e a t i o n  E x p e r i m e n t ,  
c S u r f a c e  A r e a  =. 9 . 2 9 4 1  C S T 2  T h i c k n e s s  = 0 . 1 5  cm ท = 3 ]

PERMEATION AMOUNT(mcg)
( h r )  CELL A CELL B CELL c AVERAGE SD

0 0 0 0 0 0
0 . 5 1 3 . 9 1 3 9 2 3 . 5 1 3 2 18. 7136 1 8 . 7 1 3 6 3 . 9 1 8 9

1 2 9 . 1 7 5 9 7 0 . 9 7 7 7 13. 6310 3 7 . 9 2 8 2 2 4 . 2 1 5
2 4 1 . 9 2 1 3 8 5 . 5 2 9 9 23 . 9707 5 0 . 4 7 3 9 2 5 . 8 4 8
3 6 4 . 8 3 5 6 1 0 1 .1 2 8 37 . 6616 6 7 . 8 7 5 2 2 5 . 9 9 9
4 9 0 . 1 6 3 5 1 0 4 .3 3 8 4 2 . 3118 7 8 . 9 3 7 8 2 6 . 5 3 7
5 1 1 2 .2 9 5 1 5 1 .8 9 0 50 . 0768 1 0 4 .7 5 4 4 1 . 9 0 5
6 1 3 0 .9 4 6 1 2 1 .6 7 6 64 . 3514 1 0 5 .6 5 8 2 9 . 4 5 2
8 2 2 8 . 7 6 7 2 1 2 .4 8 8 104 .719 1 8 1 .9 9 1 5 5 . 0 4 2

10 3 1 6 .2 6 7 2 9 3 .8 2 4 134 .395 2 4 8 . 1 6 2 8 0 . 9 6 5
12 3 7 7 . 4 1 0 3 5 0 .6 8 2 166 .38 6 2 9 8 . 1 5 9 9 3 . 8 1 4
15 4 6 5 . 7 0 4 4 3 2 . 7 0 7 232 .318 3 7 6 . 9 1 0 1 0 3 .1 2
18 5 2 3 . 2 1 3 5 2 3 .2 1 3 302 .0 0 6 4 4 9 . 4 7 7 1 0 4 .2 7
21 8 1 8 . 2 6 6 7 6 0 .1 6 0 397 .282 6 5 8 . 5 6 9 1 8 6 .2 7
24 8 2 4 . 7 6 2 7 6 6 .5 1 9 416 .444 6 6 9 .2 4 2 1 8 0 .3 2

SD ะะ STANDARD DEVIATION
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D i f f u s i o n  e x p e r e n t  (ท) and R e l e a s e  Mechanism f ro m  
v a r i o u s  g e o m e t r y  c o n t r o l  r e l e a s e  s y s t e m
T a b l e  26 I n t e r p r e t a t i o n  o f  d i f f u s i o n  r e l e a s e  m echan ism  

f rom  d r u g  r e l a s e  d a t a  f rom  t h i n  p o ly m e r  f i l m .

A p p en d ix  XXVI

Release exponent(n) Drug t ranspo r t  
mechanism

Rate as a function 
of time

0.5 Fickian d i f fus ion t -o .5
0.5 < ท < 1.0 Anomalous (non- 

F ick ian) t ranspor t
t n - l

1.0 C a s e - I I ' t ransport Zero-order(t ime- 
independent ) re lease

ท > 1.0 Super-Case-II
t ranspor t

t n - l

T a b l e  27 D i f f u s i o n  e x p o n e n t  and m echan ism  o f  
d i f f u s i o n a l  r e l e a s e  f rom  v a r i o u s  n o n - s w e l l a b l e  
c o n t r o l l e d  r e l e a s e  s y s t e m s .

D if fus iona l  Exponent, ท Drug
Thin Film Cyl indr ica l

Sample
Spherical
Sample

Release
Mechanism

0.5 0.45 0.43 Fickian
Diffusion

0.5 <n< 1.00 0.45 <n< 1.00 0.43 <n< 1.00 Anomalous 
(non-Fickian) 

Transport
1.0 1.0 1.0 Zero-Order

Release
T a b l e  28 D i f f u s i o n  e x p o n e n t  and m echan ism  o f  d r u g  f ro m

v a r i o u s  s w e l l a b l e  c o n t r o l l e d  r e l a s e  s y s t e m s .

Dif fusional Exponent, ท Drug
Thin Film Cylindrical

Sample
Spherical

Sample
Release

Mechanism

0.5 0.45 0.43 Fickian
Diffusion

0.5 <n< 1.00 0.45 <n< 0.89 0.43 <n< 0.85 Anomalous 
(non-Fickian) 

Transport
.1.0 0.89 0.85 Case-II

Transport



VITAE

Mr. Arom T a t t a w a s a r t  was b o r n  on J u l y  12 ,  1953 i n  
U b o l r a j t h a n e e . He g o t  B a c h e l o r  o f  S c i e n c e  i n  P h a rm a cy  in  
1977 f ro m  F a c u l t y  o f  P h a r m a c e u t i c a l  S c i e n c e s ,  
C h u l a l o n g k o r n  U n i v e r s i t y ,  B ang kok ,  T h a i l a n d .

At p r e s e n t ,  he i s  a s t a f f  i n  D e p a r t m e n t  o f  
P h a rm a c y ,  F a c u l t y  o f  P h a r m a c e u t i c a l  S c i e n c e s ,  Khon-Kaen 
U n i v e s i t y ,  K hon-K aen ,  T h a i l a n d .
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