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V .  M .  V A R A G I C 5  

' D e p a r t m e n t  o f  Pharmaco logy  and P h a r m a c o k i n e t i c s  and 

' D e p a r t m e n t  o f  P h a r m a c e u t i c a l  C h e m i s t r y ,  f a c u l t y  o f  

Pharmacy,  ' C h i l d r e n ' s  H o s p i t a l  " D e d i n j e " ,  4Depar tmen t  

o f  M e d i c i n e  and 5Depar tmen t  o f  P h a r m a c o l o g y ,  f a c u l t y  

o f  M e d i c i n e ,  U n i v e l r i  t y  o f  B e l g r a d e ,  Y u g o s l a v i a  

A s u s t a i n e d  r e l e a s e  p r e p a r a t i o n  o f  t h e o p h y l l i n e  

f S R P  o f  T h )  was e v a l u a t e d  p h a r m a c o k i n e t i c a l l y  i n  

a s t h m a t i c  c h i l d r e n  and a d u l t s  and it was f o u n d  t o  

have good S R  p r o p e r t i e s .  D i f f e r e n t  dosage r e q u i r e -  

men ts  f o r  e q u a l  p h a r m a c o k i n e t i c  b e h a v i o u r  i n  t h e s e  

two g r o u p s  have been e x p l a i n e d  by t h e  i n f l u e n c e  o f  

t h e  f a c t o r s  w h i c h  can  be r e s p o n s i b l e ,  s u c h  as b i o -  

a v a i l a b i l i t y ,  l i v e r  mass and f r e e  drug c o n c e n t r a t i o n .  

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

C h r o n i c  Th t h e r a p y  i s  now w e l l  e s t a b l i s h e d  as 

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

b o t h  c h i l d r e n  and a d u l t s .  S i g n i f i c a n t  improvemen t  i n  
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2568 POKRAJAC ET AL. 

p u l m o n a r y  f u n c t i o n  i s  u s u a l l y  a c h i e v e d  w i t h  s e r u m  Th 

c o n c e n t r a t i o n s  b e t w e e n  7 a n d  2 0  m g / l ,  w h i l e  a t  c o n c e -  

n t r a t i o n s  e x c e e d i n g  20  - 3 0  m g / l  s e r i o u s  t o x i c  e f f e c t s  

c a n  occur .  The n e e d  t o  m a i n t a i n  s e r u m  c o n c e n t r a t i o n s  

w i t h i n  t h e  n a r r o w  r a n g e  i n d i c a t e  t h a t  t h e  u s e  o f  p h a -  

r m a c o k i n e t i c  p r i n c i p l e s  i n  Th t h e r a p y  i s  e s s e n t i a l  f o r  

p r o p e r  p a t i e n t  m a n a g e m e n t . I n  a d d i t i o n ,  Th p h a r m a c o k i -  

n e t i c s  i s  known t o  show l a r g e  i n t e r -  a n d  i n t r a - s u b j e c t  

v a r i a b i l i t y  ( 1 ) .  T h e r e  h a v e  a l s o  b e e n  e v i d e n c e  o f  c i r -  

c a d i a n  v a r i a t i o n  o f  Th p h a r m a c o k i n e t i c s  ( 2 , 3 ) ,  i n f l u -  

e n c e  o f  f o o d  ( 4 , 5 )  a n d  a g e  (6), b u t  n o t  g e n d e r  ( 7 ) .  

D e v e l o p m e n t  a n d  u s e  o f  S R P  o f  Th d u r i n g  r e c e n t  

y e a r s  h a v e  made g r e a t  i m p r o v e m e n t  i n  Th t h e r a p y  (8-101. 
S R P  o f  T h ,  i f  c o m p l e t e l y  and  r e l i a b l y  a b s o r b e d ,  o f f e r  

d u a l  b e n e f i t  o f  i m p r o v e d  p a t i e n t  c o m p l i a n c e  d u e  t o  

l o n g e r  d o s i n g  i n t e r v a l s ,  a n d  r e d u c t i o n  o f  t h e  i n t e r -  

d o s e  f l u c t u a t i o n s  o f  s e r u m  c o n c e n t r a t i o n s .  These  f o r -  

m u l a t i o n s ,  e s p e c i a l l y  r e c e n t l y  d e v e l o p e d  b e e d - f i l l e d  

c a p s u l e s ,  a p p e a r  t o  b e  m o s t  u s e f u l  i n  c h i l d r e n .  Howe- 

v e r ,  b e c a u s e  o f  t h e  c o m p l e x i t y  o f  S R  f o r m u l a t i o n s ,  

t h e i r  w i d e s p r e a d  u s e  i n  a l l  age  g r o u p s  h a s  a l s o  c a u s e 0  

r e c o g n i t i o n  o f  h o s t  v a r i a b l e s  w h i c h  may a l t e r  Th d i s -  

p o s i t i o n .  S i n c e  f l u c t u a t i o n s  i n  s e r u m  Th c o n c e n t r a t i -  

o n s  a r e  a f u n c t i o n  o f  b o t h  t h e  r a t e  o f  a b s o r p t i o n  f r o m  

t h e  p r o d u c t  and  t h e  r a t e  o f  e l i m i n a t i o n  o f  t h e  d r u g  

f r o m  t h e  p a t i e n t ,  s e l e c t i o n  o f  t h e  a p p r o p r i a t e  d o s i n g  

r e g i m e n  mus t  i n c l u d e  c o n s i d e r a t i o n  o f  b o t h  t h e  p a t i e n t  

and  t h e  p r o d u c t  ( 1 1 ) .  

( m i c r o - e n c a p s u l a t e d  b e a d s  i n  c a p s u l e s )  i n  b o t h  a s t h -  

m a t i c  c h i l d r e n  a n d  a d u l t s ,  i n v e s t i g a t i n g  p h a r m a c o k i -  

n e t i c s  o f  t h e  p r e p a r a t i o n  b o t h  a f t e r  a s i n g l e  d o s e  

a n d  a t  s t e a d y  s t a t e .  

The a i m  o f  t h i s  w o r k  was t o  e v a l u a t e  a S R P  o f  Th 
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SRP OF Th IN ASTHMATIC CHILDREN AND ADULTS 2569 

SUBJECTS A N D  M E T H O D S  

A d u l  t s t u d y  

N i n e  h o s p i t a l i z e d  a d u l t  p a t i e n t s  ( 5  f e m a l e  a n d  

4 m a l e )  w i t h  r e v e r s i b l e  c h r o n i c  o b s t r u c t i v e  p u l m o n a r y  

d i s e a s e  ( C O P D ) ,  mean a g e  5 3 . 2  - 1 5 . 0  y e a r s  ( S O ,  r a n g e  

2 7  - 6 4  y e a r s )  and w e i g h i n g  7 0 . 1  - 4 , 2  k g  ( r a n g e  4 9 . 0  

- 1 0 1 . 0  k g )  p a r t i c i p a t e d  i n  t h e  s t u d y .  B e f o r e  t h e  

s t u d y ,  m e d i c a l  h i s t o r y ,  p h y s i c a l  e x a m i n a t i o n  and  r o u -  
t i n e  l a b o r a t o r y  t e s t s  w e r e  o b t a i n e d  f r o m  a l l  t h e  su-  

b j e c t s .  None o f  t h e  p a t i e n t s  h a d  any e v i d e n c e  o f  car-  
d i o v a s c u l a r ,  g a s t r o i n t e s t i n a l ,  h e p a t i c  or  r e n a l  d i -  

s e a s e .  Each o f  them s i g n e d  i n f o r m e d  c o n s e n t  and  t h e  

s t u d y  was a p p r o v e d  by t h e  C l i n i c a l  E t h i c a l  C o m m i t t e e .  

A l l  t h e  s u b j e c t s  a b s t a i n e d  f r o m  a l c o h o l  and  m e t h y l -  

x a n t h i n e  c o n t a i n i n g  f o o d s  and  b e v e r a g e s  f o r  a t  l e a s t  

3 6  h o u r s  p r i o r  t o  and  t h r o u g h o u t  t h e  s t u d y .  No o t h e r  

m e d i c a t i o n  was g i v e n  c o n c o m i t a n t l y  w i t h  Th .  

+ 
+ 

The s u b j e c t s  w e r e  on  s t a n d a r d  c l i n i c a l  p r o t o c o l  

and w e r e  a d m i n i s t e r e d  2 e q u a l  d o s e s  o f  t h e  S R P  o f  Th 

a t  1 2 - h o u r  i n t e r v a l s  i n  a mean d o s e  o f  5 . 5  - 1 . 0  m g / k g  

( S D ,  r a n g e  3 . 7  - 7 . 6  m g / k g ) .  

P lasma s a m p l e s  ( 1  m l ,  h e p a r i n  was u s e d  as an  

a n t i c o a g u l a n t )  w e r e  o b t a i n e d  a t  0 , 0 . 5 , 1 , 2 , 4 , 6 , 8 , 1 0  

and  1 2  h o u r s  a f E e r  a d m i n i s t r a t i o n  o f  t h e  d r u g .  The 

s a m p l e s  w e r e  f r o z e n  a t  - 2 O O C  u n t i l  a n a l y z e d .  

+ 

P e d i a t r i c  s t u d y  

T w e n t y  s i x  a s t h m a t i c  c h i l d r e n  ( 9  t e m a l e  and  1 7  

m a l e ) ,  mean age  1 0 . 0  - 0 . 9  y e a r s  ( S D ,  r a n g e  3 . 5  - 1 5 . 0  

y e a r s )  and w e i g h i n g  3 3 . 8  - 3 . 0  k g  ( S D ,  r a n g e  2 2 . 0  - 
7 2 . 0  k g )  were  i n c l u d e d  i n  t h e  s t u d y .  A l l  t h e  c h i l d r e n  

were  i n p a t i e n t s  i n  t h e  H o s p i t a l  and  f r o m  e a c h  s u b j e c t  

i n f o r m e d  p a r e n t a l  c o n s e n t  was o b t a i n e d .  The s t u d y  was 

a p p r o v e d  by t h e  H o s p i t a l  E t h i c a l  C o m m i t t e e .  

+ 
+ 
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2570 POKRAJAC ET AL. 

The c h i l d r e n  were  on  s t a n d a r d  c l i n i c a l  p r o t o c o l  
+ and w e r e  a d m i n i s t e r e d  a mean Th d o s e  o f  8 . 0  - 2 . 3  

m g / k g  ( S D ,  r a n g e  5 . 0  - 1 1 . 0  m g / k g )  as 2 e q u a l  d o s e s  
a t  1 2 - h o u r  i n t e r v a l s .  A l l  t h e  s u b j e c t s  r e f r a i n e d  f r o m  
m e t h y l x a n t h i n e  - c o n t a i n i n g  f o o d  and  b e v e r a g e s  f o r  a t  
l e a s t  36 h o u r s  p r i o r  t o  and t h r o u g h o u t  t h e  s t u d y .  The- 

r e  w a s  no a n y  c o n c o m i t a n t  m e d i c a t i o n  w i t h  Th .  

a n t i c o a g u l a n t )  w e r e  o b t a i n e d  j u s t  p r i o r  t o  d o s i n g  a n d  

0 . 5 , 1 , 2 , 4 , 6 , 8 , 1 0  and 1 2  h o u r s  p o s t  d o s e .  The  samples  
were  f r o z e n  a t  - 2 0 O C  u n t i l  a s s a y e d .  

Plasma samples ( 0 . 5  m l ,  h e p a r i n  was u s e d  as a n  

M e t h o d s  o f  a n a l y s i s  
Th c o n t e n t  i n  p l a s m a  was d e t e r m i n e d  b y  t h e  spec-  

The d a t a  w e r e  p h a r m a c o k i n e t i c a l l y  a d e q u a t e l y  
t r o d e n s i t o m e t r i c  m e t h o d  ( 1 2 ) .  

a n a l y z e d  b y  u s e  o f  o n e  - c o m p a r t m e n t  m o d e l .  Pharma- 
c o k i n e t i c  p a r a m e t e r s  c o n s i d e r e d  a f t e r  b o t h  a s i n g l e  
d o s e  o f  t h e  p r e p a r a t i o n  / t I i 2  - b i o l o g i c a l  h a l f  - l i f e ,  
V d  - v o l u m e  o f  d i s t r i b u t i o n ,  C 1  - t o t a l  b o d y  c l e a r a n -  

c e p  ‘ m a x  
t o  r e a c h  C m a x  and  M R T  - mean r e s i d e n c e  t i m e /  and  a t  
s t e a d y  s t a t e  / C m a x ,  tmax  and F 1 ( % )  - p e r c e n t a g e  f l u c -  
t u a t i o n  d u r i n g  t h e  d o s i n g  i n t e r v a l /  were c a l c u l a t e d  
a c c o r d i n g  t o  t h e  l i t e r a t u r e  f o r  p h a r m a c o k i n e t i c  e v a -  
l u a t i o n  o f  SR p r e p a r a t i o n s  ( 1 3 , 1 4 ) .  S t u d e n t ’ s  - t - t e s t  
was u s e d  f o r  s t a t i s t i c a l  c o m p a r i s o n  o f  t h e  p e d i a t r i c  
and a d u l t  d a t a .  

- maximum p l a s m a  c o n c e n t r a t i o n ,  tmax  - t ime  

R E S U L  T S  

The mean c o n c e n t r a t i o n s  o f  Th a c h i e v e d  i n  b o t h  
g r o u p  o f  c h i l d r e n  and a d u l t s  a f t e r  a d m i n i s t r a t i o n  o f  
a s u s t a i n e d  r e l e a s e  p r e p a r a t i o n  i n  a s i n g l e  d o s e  and  
a t  s t e a d y  s t a t e ,  a r e  g i v e n  i n  F i g u r e  1 :  
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SRP OF Th IN ASTHMATIC CHILDREN AND ADULTS 2571 

A B 

i 

I I  I I I yh) , 1 

2 4  8 12" 0 2 4 8 12 

F I G U R E  1 
Mean c o n c e n t r a t i o n s  o f  t h e o p h y l l i n e  i n  26 a s t h m a t i c  
c h i l d r e n  ( 0 )  and 9 a d u l t  p a t i e n t s  f 0 )  f o l l o w i n g  
a d m i n i s t r a t i o n  o f  b o t h  s i n g l e  d o s e  o f  a s u s t a i n e d  r e -  
l e a s e  p r e p a r a t i o n  ( 4 )  and  a t  s t e a d y  s t a t e  ( B ) .  

A l t h o u g h  t h e  i n d i v i d u a l  c o n c e n t r a t i o n s  o f  Th a f t e r  
t h e  e q u a l  d o s a g e  showed l a r g e  v a r i a b i l i t y ,  mean v a l u e s  
i n  c h i l d r e n  a r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  t h e  
mean v a l u e s  i n  a d u l t s  f p  > 0 . 0 5 ) .  H o w e v e r ,  mean d o s e  
g i v e n  i n  t h e  g r o u p  o f  c h i l d r e n  was f o r  a b o u t  45% h i g -  

her t h a n  i n  t h e  g r o u p  o f  a d u l t  p a t i e n t s .  
C o r r e s p o n d i n g  p h a r m a c o k i n e t i c  p a r a m e t e r s  w e r e  c a l -  

c u l a t e d  f o r  b o t h  c h i l d r e n  and  a d u l t s ,  and  a f t e r  b o t h  
s i n g l e  d o s e  and  a t  s t e a d y  s t a t e .  Mean v a l u e s  o f  t h e  

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

5/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

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

a r e  g i v e n  i n  T a b l e  1 ( p .  ) .  

The v a l u e s  o f  a l l  p h a r m a c o k i n e t i c  p a r a m e t e r s  c a l -  
c u l a t e d  w e r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t  when compa- 

r e d  b e t w e e n  t h e  g r o u p s  ( p  > 0 . 0 5 ) .  V e r y  s i m i l a r  m a x i -  

mum Th c o n c e n t r a t i o n s  w e r e  a c h i e v e d  b o t h  i n  c h i l d r e n  

and a d u l t s ,  a n d  e i t h e r  a f t e r  a s i n g l e  d o s e  or a t  s t e -  

ady s t a t e .  No s i g n i f i c a n t l y  d i f f e r e n t  t i m e  was n e c e -  

s s a r y  t o  a c h i e v e  C m a x  i n  c h i l d r e n  and  a d u l t s  i n  e i t h e r  

c a s e .  The amount  o f  t i m e  r e q u i r e d  f o r  i n t a c t  d r u g  mo- 

l e c u l e  t o  move t h r o u g h  t h e  body - M R T  was a l s o  n o t  s i -  

g n i f i c a n t l y  d i f f e r e n t  ( p  > 0 . 0 5 ) .  The percentage flue- 

t u a t i o n  ( F 1  ) was i n  b o t h  c h i l d r e n  ( 7 2 . 0  - 9.6, S O ,  r a n -  

ge 24 - 1 3 8 % )  and a d u l t s  ( 5 7 . 6  - 7.6, S O ,  r a n g e  

8 - 1 0 0 % )  l o w e r  t h a n  l o o % ,  w h i c h  i s  r e q u i r e d  f o r  SRP 

o f  T h .  

+ 
+ 

D I S C U S S I O N  

The mean v a l u e s  o f  Th c o n c e n t r a t i o n s  i n  c h i l d r e n  

and a d u l t  p a t i e n t s  w e r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t  

b e t w e e n  t h e  g r o u p s  ( F i g u r e  I ) ,  b u t  t h e s e  c o n c e n t r a t i -  

ons  w e r e  a c h i e v e d  w i t h  t h e  d o s e  o f  a S R P  o f  Th i n  a v e -  

r a g e  f o r  45% h i g h e r  i n  c h i l d r e n  t h a n  i n  a d u l t s .  T h i s  

d o e s  c o n f i r m  t h a t  c h i l d r e n  r e q u i r e  h i g h e r  d o s e s  o f  Th 

on t h e  m g / k g  b a s i s  as  some l i t e r a t u r e  d a t a  i n d i c a t e .  

P h a r m a c o k i n e t i c  p a r a m e t e r s  c a l c u l a t e d  f o l l o w i n g  a d m i -  

n i s t r a t i o n  o f  a S R P  o f  Th ( T a b l e  1 )  show good  S R  p r o -  

p e r t i e s  o f  t h e  p r e p a r a t i o n  i n  b o t h  c h i l d r e n  and  a d u l -  

t s ,  as w e l l  as  a d e q u a t e l y  c h o s e n  d o s i n g  i n t e r v a l  

f M R T ,  % F 1 ) .  H o w e v e r ,  none  o f  t h e  p h a r m a c o k i n e t i c  

p a r a m e t e r s  c a l c u l a t e d  a n d  compared  b e t w e e n  t h e s e  t w o  

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

e i t h e r  s i n g l e  or m u l t i p l e  d o s e  o f  t h e  p r e p a r a t i o n  was 

s i g n i f i c a n t l y  d i f f e r e n t  ( p  > 0 . 0 5 ) .  
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One o f  p o s s i b l e  r e a s o n s  f o r  t h e  r e s u l t s  o b t a i n e d  

c o u l d  b e  t h e  d i f f e r e n c e  i n  t h e  number o f  p a t i e n t s  i n  

t h e s e  t w o  g r o u p s  ( 9  c o m p a r e d  t o  2 6 ) ,  as w e l l  as  c o n -  

s i s t e n c y  o f  t h e i r  a g e .  I n  t h e  g r o u p  o f  a s t h m a t i c  c h i l -  

d r e n  o n l y  5 p a t i e n t s  w e r e  u n d e r  a g e  5 ,  w h i l e  21 o f  

them w e r e  o v e r  age  5 w h e r e  1 2  o f  them w e r e  o v e r  1 0 .  

A l l  t h e  a d u l t  p a t i e n t s  e x c e p t  j u s t  one  w e r e  o v e r  4 0  

y e a r s ,  w h e r e  4 o f  them w e r e  o v e r  6 0 .  H o w e v e r ,  when we 

t r i e d  t o  l o o k  a t  p h a r m a c o k i n e t i c s  o f  Th d e p e n d e n t  on  

age  w i t h i n  t h e  g r o u p  o f  c h i l d r e n ,  we d i d  n o t  f i n d  any  

s i g n i f i c a n t  d i f f e r e n c e .  T h a t  c o u l d ,  a t  l e a s t  p a r t l y ,  

be due  t o  a s m a l l  a n d  d i f f e r e n t  number o f  s u b j e c t s  i n  

e a c h  s u b g r o u p .  H i g h e r  Th c l e a r a n c e  i n  c h i l d r e n  f o u n d  

i n  some s t u d i e s  i s  p r o p o s e d  t o  b e  d u e  t o  i n c r e a s e d  

r a t e  o f  m e t a b o l i s m  o f  t h e  d r u g ,  a l t h o u g h  n e i t h e r  m e t a -  

b o l i c  p a t h w a y  i s  d i f f e r e n t i a l l y  d e v e l o p e d  i n  c h i l d r e n .  

I t  i s  s u p p o s e d  t h a t  t h e  r e a s o n  i s  g r e a t e r  l i v e r  mass-  

t o - b o d y  mass r a t i o  i n  c h i l d r e n  t h a n  i n  a d u l t s  ( 1 5 1 ,  

w h i c h  i s  c e r t a i n l y  d e p e n d e n t  on age  and  b o d y  mass a n d  

f i g u r e .  

f u r t h e r ,  t h e r e  i s  o n l y  u n t e s t e d  a s s u m p t i o n  t h a t  

a b s o r p t i o n ,  a n d  c o n s e q u e n t l y  b i o a v a i l a b i l i t y ,  i n  c h i l -  

d r e n  is s i m i l a r  t o  t h a t  i n  a d u l t s  1 1 6 ) .  I t  i s  now known 

t h a t  many f a c t o r s  f r o m  b o t h  S R  p r o d u c t s  a n d  p a t i e n t s  

c a n  i n f l u e n c e  i n  v i v o  p e r f o r m a n c e  o f  t h e s e  p r e p a r a t i -  

o n s ,  a n d  f o r  t h a t  r e a s o n  t h e y  r e q u i r e  s p e c i a l  p h a r m a -  

c o k i n e t i c  e v a l u a t i o n  a n d  c o n s i d e r a t i o n  i n  t h e  t h e r a p y ,  

b o t h  i n  c h i l d r e n  and  a d u l t s .  

T h i r d  i m p o r t a n t  f a c t  w h i c h  a l s o  c o u l d  b e  r e s p o n -  

s i b l e  f o r  t h e  a b s e n c e  o f  s i g n i f f i c a n t  d i f f e r e n c e  i n  

p h a r m a c o k i n e t i c s  o f  t h e  p r e p a r a t i o n  b e t w e e n  a s t h m a t i c  

c h i l d r e n  a n d  a d u l t s ,  b a s e d  on d e t e r m i n a t i o n  o f  t o t a l  

d r u g ,  i s  d i f f e r e n t  a v a i l a b i l i t y  o f  f r e e  f u n b o u n d )  d r u g  
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i n  t h e  b o d y .  A n t a l  and  c o l .  ( 1 7 )  f o u n d  t h a t  age - r e -  
l a t e d  c h a n g e s  i n  Th p h a r m a c o k i n e t i c s  may n o t  be  e v i d e -  
n t  when t o t a l  ( u n b o u n d  p l u s  b o u n d )  d r u g  l e v e l s  a r e  
m e a s u r e d ,  s i n c e  change  i n  p r o t e i n  b i n d i n g  w i t h  a g e  may  
m a s k  d i f f e r e n c e s  i n  V and C1, and t h e y  emphas i zed  
t h e  i m p o r t a n c e  o f  i n c l u d i n g  an  assessment o f  p l a s m a  
p r o t e i n  b i n d i n g  s t u d i e s  o f  d r u g  d i s p o s i t i o n .  T h i s  s t a -  
t e m e n t  i s  s u p p o r t e d  by our f i n d i n g s  on e x c r e t i o n  o f  Th 

i n  s a l i v a  i n  c h i l d r e n  and a d u l t s  ( 1 8 ) ,  a s  i t  i s  c o n s i -  
d e r e d  t h a t  f r a c t i o n  o f  f r e e  d r u g  i n  t h e  t o t a l  p l a s m a  
c o n c e n t r a t i o n  i s  p r o p o r t i o n a l  t o  t h e  S / P  f s a l i v a / p l a s -  
m a )  r a t i o  ( 1 9 ) .  We f o u n d  t h a t  a b o u t  80% o f  t o t a l  Th 

d e t e r m i n e d  i n  p l a s m a  i s  e x c r e t e d  i n  s a l i v a  i n  a d u l t s  
( P / S  r a t i o  a b o u t  1 . 3 ) ,  w h i l e  i n  c h i l d r e n  t h a t  p e r c e n -  
t a g e  was f o r  a b o u t  33% l o w e r  t h a n  i n  a d u l t s  - i t  was 
a b o u t  60% ( P / S  r a t i o  a b o u t  1 . 7 ) .  These r e s u l t s  were 
c o n s i s t e n t  a f t e r  i n t r a v e n o u s  and  o r a l  a d m i n i s t r a t i o n  
( s i n g l e  and  m u l t i p l e  d o s e )  o f  t h e  d r u g ,  and  i n d i c a t e  
t h a t  t h e r e  i s  c o n s t a n t  p r e s e n c e  o f  more  f r e e  d r u g  i n  

t h e  b o d y  o f  a d u l t s  t h a n  o f  c h i l d r e n ,  wh ich  may  be o n e  
o f  reasons  f o r  l o w e r  d o s e s  r e q u i r e m e n t s  o f  a d u l t  p a -  
t i e n t s  compared  t o  c h i l d r e n .  

d 

As a c o n c l u s i o n ,  t h e r a p e u t i c  use  o f  s u s t a i n e d  r e -  
l e a s e  p r e p a r a t i o n s  o f  Th i n  e i t h e r  c h i l d r e n  or a d u l t s  
d o e s  r e q u i r e  c o n s t a n t  m o n i t o r i n g ,  t a k i n g  i n t o  a c c o u n t  
t h e  f a c t o r s  wh ich  c a n  a l t e r  t h e i r  p h a r m a c o k i n e t i c s ,  
s u c h  as b i o a v a i l a b i l i t y ,  l i v e r  mass a n d  f r e e  d r u g  
c o n c e n t r a t i o n .  
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