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ABSTRACT 

The in vivo performance of the 
p repa ra t ion  was assessed  on e i g h t  s u b j e c t s ,  Based upon u r ina ry  

e x c r e t i o n  r a t e s ,  in vivo da ta  supported previous  i n  v i t r o  d i s s o l u t i o n  
t e s t  r e s u l t s .  An ove ra l l  r e l e a s e / e x c r e t i o n  r a t e  of 32.6 mg/hr was 
ob ta ined .  The blood l e v e l s  were assayed f o r  i n t a c t  drug a n d  were f i t  
t o  a t h r e e  exponential  equat ion  employing t h e  program AUTOAN.  F i r s t  

-1 o r d e r  r e l e a s e  r a t e  c o n s t a n t  of 1.33 hr was c a l c u l a t e d ,  b u t  t h e  f i t s  
were no t  very s a t i s f a c t o r y  
accep tab le  range, i t  i s  concluded t h a t  a f a s t e r  r e l e a s i n g  dosage form 
would be more appropr i a t e  This might r e q u i r e  however, swi tch ing  t o  
ano the r  dosage form. 

developed s u s t a i n e d  r e l e a s e  

Although the  blood l e v e l s  were in a n  
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424 AGABEYOGLU 

INTRODUCTION 

s u l f a m e t h i z o l e  i s  a su l fonamide  used i n  t h e r a p y  as  a u r i n a r y  

a n t i s e p t i c .  I t s  b i o l o g i c a l  h a l f - l i f e  i s  q u i t e  s h o r t  ( a b o u t  1 .3  t o  2.4 

h r s . ) ( l - 3 ) ,  w h i c h  u r g e d  u s  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  dosage fo rm,  

F e a s i b l e  d e s i g n  pa ramete rs  were c a l c u l a t e d  a s  f o l l o w s :  S u s t a i n i n g  and  

c o r r e c t e d  i n i t i a l  doses 450 mg and 135 mg r e s p e c t i v e l y ;  z e r o  o r d e r  

r e l e a s e  r a t e  67.5 mg/hr o r  f i r s t  o r d e r  r e l e a s e  r a t e  c o n s t a n t  0 .15 h r - ' ;  

dosage i n t e r v a l  8 hrs , ,  and t h e  d e s i g n e d  b l o o d  l e v e l  40-10 p g / m l .  Two 

such  u n i t  doses a r e  t o  be t a k e n  a t  each d o s i n g .  

work and i n  v i t r o  d i s s o l u t i o n  r e s u l t s .  E x t e n s i v e  k i n e t i c  assessment  o f  

such d a t a  and a p r e l i m i n a r y  b l o o d  p r o f i l e  check  on  a s i n g l e  s u b j e c t  

enab led  us  t o  c o n c l u d e  t h a t ,  t h e  t a r g e t  f o r m u l a t i o n  m i g h t  have been 

a c h i e v e d .  I n  v i v o  t e s t i n a  o f  t h e  f i n a l  f o r m u l a t i o n  (No:35) ,  e m p l o y i n g  

human s u b j e c t s  i s  t h e  

I n  a p r e v i o u s  s t u d y  ( 4 ) ,  we had  g i v e n  t h e  d e t a i l s  o f  t h e  f o r m u l a t i o n  

main pu rpose  o f  t h i s  commun ica t i on .  

S u b j e c t s  : E i g h t  hea l  thy human v o l u n t e e r s  were employed. T h e i r  

ages were f rom 26 t o  50, S u b j e c t  2 was a fema le ,  These were t h e  same 

s u b j e c t s  used f o r  t h e  d e t e r m i n a t i o n  o f  t h e  o r a l  p h a r m a c o k i n e t i c s  o f  

s u l f a m e t h i z o l e  i n  t h e  e ? r l i e r  p a r t  o f  t h e  s t u d y  ( 1 , 3 ) .  

P r o t o c o l  : A f t e r  an o v e r n i g h t  f a s t ,  t h e  s u b j e c t s  were  g i v e n  two 

u n i t s  o f  t h e  p r e p a r e d  i n e r t  m a t r i x  t a b l e t s  w i t h  200 m l  o f  w a t e r .  No f o o d  

was a l l o w e d  f o r  t h r e e  h r s . ,  b u t  100 m l  o f  w a t e r  was g i v e n  t o  t h e  s u b j e c t s  

e v e r y  h r  d u r i n g  t h i s  p e r i o d .  0.1 t o  1 m l  b l o o d  samples were o b t a i n e d  f r o m  

f i n g e r t i p  punches. Samples were t a k e n  a t  0 .33,  0 . 6 7 ,  1, 1.5, 2, 3, 4 ,  

6 and 8 h r s  A t  t h i s  p o i n t ,  a n o t h e r  and s i m i l a r  dose was g i v e n  and b l o o d  

samples were t a k e n  a t  9 and 10 h r s .  U r i n e  samples were c o l l e c t e d  a t  2 h r  
i n t e r v a l s  up t o  12 h r s  and a n o t h e r  one t o  24 h r s .  No u r i n e  was c o l l e c t e d  

f r o m  one o f  t h e  s u b j e c t s .  

Assay:  B r a t t o n - M a r s h a l  1 p r o c e d u r e  was employed f o r  a1 1 t h e  samp les (5 )  

The c a l i b r a t i o n  e q u a t i o n  o b t a i n e d  was as f o l l o w s :  

c = 5.54 s A ( 1  1 
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42 5 STUDIES ON SUSTAINED RELEASE 11 

where C i s  t h e  b l o o d  c o n c e n t r a t i o n  i n  p g / m l ;  S i s  t h e  d i l u t i o n  f a c t o r  

and A i s  t h e  abso rbance  r e a d  f r o m  t h e  s p e c t r o p h o t o m e t e r  a t  547 nm. 

P h a r m a c o k i n e t i c  Assessment : B l o o d  c o n c e n t r a t i o n s  were e v a l u a t e d  

w i t h  t h e  computer  p rog ram AUTOAN ( 6 )  on an Amdahl 470V/6 system. 

RESULTS AND DISCUSSION 

The b l o o d  l e v e l s  o b t a i n e d  w i t h  t h e  t e s t  f o r m u l a t i o n  a r e  shown i n  

F i g .  1, As can be seen, t h e  b l o o d  l e v e l s  s t a y  m o s t l y  w i t h i n  t h e  

programmed l e v e l  o f  40 -10  pg/rnl. The a r e a  u n d e r  t h e  c u r v e  w i t h i n  t h e  

dosage i n t e r v a l  were c a l c u l a t e d  w i t h  t h e  t r a p e z o i d a l  r u l e  and appear  

i n  T a b l e  1 .  

Average b l o o d  l e v e l  w i th in  t h e  dosage i n t e r v a l  was c a l c u l a t e d  by  

d i v i d i n g  t h e  a r e a  u n d e r  t h e  c u r v e  b y  t h e  f o r m e r .  The mean o f  a l l  

s u b j e c t s  such v a l u e s  gave us 28.4 ccg/ml. T h i s  i s  a r e a s o n a b l e  r e s u l t  

and i s  i n  comp l iance  w i t h  t h e  t a r g e t  v a l u e s .  

The s u s t a i n e d  r e l e a s e  b l o o d  l e v e l  C f o r  a one compartment  model 

d r u g - s u c h  as s u l  f a m e t h i z o l e - i s  d e s c r i b e d  b y  a t h r e e  e x p v n e n t i a l  

e q u a t i o n  ( 7 ) :  

- k d t  - k a t  - k r t  
1- A e 3 C ~~ Ale -t A2e 

where t h e  As a r e  t h e  c o e f f i c i e n t s  and t h e  k s  a r e  t h e  r a t e  c o n s t a n t s  

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

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

dosage f o r m  w i t h  f i r s t  o r d e r .  Upon t h e  f i t t i n g  r u n s  o f  o u r  d a t a  w i t h  

AUTOAN, t h e  p rog ram i t s e l f  d e t e r m i n e d  t h a t  t h e  b e s t  f i t  w i t h i n  i t s  18 

models  was E q .  ( 2 ) .  So, t h e  f i n a l  f i t s  were computed a c c o r d i n g  t o  t h i s  

model. The r e s u l t i n g  i n  v i v o  r e l e a s e  r a t e  c o n s t a n t s ( k r )  a r e  g i v e n  i n  

T a b l e  1 t o g e t h e r  w i t h  t h e  goodness o f  f i t s ( r  ) ,  A t  f i r s t  s i g h t ,  i t  i s  

seen t h a t  t h e  mean f i r s t  o r d e r  r e l e a s e  r a t e  c o n s t a n t  i s  f a r  above f rom 

t h e  aimed va lue .  However, t h e  95% c o n f i d e n c e  i n t e r v a l  and t h e  c o e f f i c i e n t  

2 

o f  v a r i a t i o n  f o r  t h i s  v a l u e  i s  a l s o  h i g h  
f i t s  a r e  somewhat l e s s  t h a n  s a t i s f a c t o r y .  

The r L s  f o r  i n d i v i d u a l  s u b j e c t  

I n  o u r  e a r l i e r  w o r k ( 3 ) ,  t h e  plasma peak o f  s u l f a m e t h i z o l e  was 

d e t e r m i n e d  t o  t a k e  p l a c e  between 0.43 t o  1.91 h r s ,  T h e o r e t i c a l l y ,  a t  

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

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

1/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



426 AGAREYOGLW 
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F I G U R E  1. Blood l e v e l s  of  t h e  s u b j e c t s  w i t h  t h e  s u s t a i n e d  r e l e a s e  

dosage  form.  
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STUDIES ON SUSTAINED RELEASE I1 4 2  7 

T A B L E  1 : Pharinacokinetic Parameters 

I 1 Subjec t  

1 

2 

3 

5 

6 

7 

8 

9 

Mean 

e c .  I .  

A U C a  
0 -+,r 

- b  r: k C  2 d  r 

~~ 

188 

2 32 

21 5 

133 

265 

353 

295 

149 

229 

62 

23 4 

28 4 

26.6 

1 6 . 6  

33 0 

43 8 

36.6 

18 8 

2 8 . 4  

t 7 6  

0 .375  

0.695 

0,0638 

0.165 

1 00 

2.91 

5 . 2 7  

0.178 

1.33 

1 . 5 3  

~~ 

0.843 

0.883 

0.944 

0.883 

0.856 

0.914 

0.696 

0.858 

a Area u n d e r  t he  curve ,  determined by the  t r apezo ida l  r u l e  

(Pg.hrs/ml ) .  Average b l o o d  leve l  wi th in  the  dosage i n t e r v a l  

i n  P g / m l ;  

A U T O A N .  Coe f f i c i en t  of  de te rmina t ion  o f  t he  AUTOAN f i t ;  
F i r s t  o rde r  r e l e a s e  r a t e  cons t an t  c a l c u l a t e d  by 

95:- confidence i n t e r v a l  

a l s o  be cons t an t .  The e x c r e t i o n  r a t e s  of s u b j e c t s  du r ing  t h e  1 2  h r .  

period a r e  given in  Fig.2.  Excluding t h e  f i r s t  two hr 
period f o r  e q u i l i b r a t i o n ,  t h e  e x c r e t i o n  r a t e s  f o r  t h e  remaining da ta  
po in t s  were averaged f o r  each s u b j e c t  and a r e  shown in  Table 2 .  I t  i s  
seen t h a t ,  t h e  i n t r a - s u b j e c t  v a r i a t i o n s  a r e  h igh ,  b u t  i n t e r - s u b j e c t  
v a r i a t i o n  i s  q u i t e  reasonable .  The o v e r a l l  exc re t ion  r a t e  f o r  seven 
s u b j e c t s  i s  65 .0  m g / h r  This  i s  ha l f  a s  much a s  the  t a r g e t  va lue ,  s ince  

u r i n e  sampling 
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FIGURE 2 .  U r i n a r y  e x c r e t i o n  r a t e s  o f  t h e  s u b j e c t s  w i t h  t h e  s u s t a i n e d  

r e l e a s e  dosage  form.  
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STUDIES ON SUSTAINED RELEASE I1 

TABLE 2 : Assessment o f  U r i n e  Data 

4 2 9  

Sub jec t  

Mean 

SDb 

cvc 

Mean Exc re t i on  
Rate a 

67.7 

71.1 

75.3 

69.2 

50,9 

73,4 

47-4  

65.0 

11.2 

17.2 

SDb 

22.9 

26.0 

39.5 

49.6 

22.2 

37.1 

27.3 

cvc 

33.9 

36.6 

52 -5  

71 - 6  

43.7 

50-5  

57.7 

a mg/hr; S tandar t  dev ia t i on ;  Coe f f i c i en t  of  v a r i a t i o n  i n  %. 

two u n i t s  a re  admin is te red  f o r  each dosing, That g i ves  a r e l e a s e  r a t e  

o f  32-5  mg /h r / tab le t ,  I n c i d e n t a l l y ,  i n  t h e  f i r s t  p a r t  o f  t he  s tudy (4 ) ,  

t h i s  ve ry  f o r m u l a t i o n  gave a r e l e a s e  r a t e  o f  32.6 mg/hr i n  t h e  f l o w  
th rough-ce l l  d i s s o l u t i o n  t e s t .  I n  t h i s  ins tance,  u r i n a r y  e x c r e t i o n  

r a t e s  and i n  v i t r o  d i s s o l u t i o n  t e s t  r e s u l t s  conf i rmed each o t h e r  ve ry  

w e l l .  Al though the  b lood l e v e l s  l o o k  acceptable,  t h e  f i r s t  o r d e r  i n  

v i v o  re lease  r a t e  cons tan ts  do n o t  seem conc lus i ve ,  It i s  apparent t ha t  

t h e  p roduc t  should be formulated, so t h a t  t h e  r e l e a s e  r a t e  i s  h igher .  

Wi th  t h e  i n e r t  m a t r i x  type  t a b l e t ,  i t  i s  d o u b t f u l  whether a f a s t e r  

re lease  cou ld  be achieved. Another type  o f  dosage form, such as i n e r t  
m a t r i x  granules,  can p o s s i b l y  be more u s e f u l ,  and w i l l  be i n v e s t i g a t e d  

by t h e  au thor  i n  subsequent work, 
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