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ABSTRACT 

An i n e r t  m a t r i x  type s u l f a m e t h i z o l e  s u s t a i n e d  re lease  dosage 

form i s  at tempted, u s i n g  p o l y v i n y l  c h l o r i d e  and carboxypolymethy lene.  
The re lease  o b t a i n e d  w i t h  the f l o w  - through c e l l  i s  l o w e r  t h a n  the  
t a r g e t  p r o f i l e .  W i th  the r o t a t i n g  b o t t l e  apparatus,  h i g h e r  r e l e a s e  
r a t e s  were ob ta ined ,  b u t  based upon o u r  p rev ious  f i n d i n g s ,  the l a t -  
t e r  method i s  cons idered n o t  t o  be ve ry  r e a l i s t i c .  

Upon the k i n e t i c  assessment o f  d i s s o l u t i o n  d a t a ,  zeru o r d e r ,  
f i r s t  o r d e r  and Hixson-Crowel l  k i n e t i c s  were found  t o  g i v e  s i m i l a r  
f i t s .  
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570  AGABEYOGLU 

INTRODUCTION 

Sulfamethizole is a urinary an t i sep t ic  with a short  biological 
h a l f - l i f e .  In e a r l i e r  work, we attempted t o  prepare a sustained 
release dosage form w i t h  t h i s  d r u g ,  Thus, polymethylmethacrylate was 
employed f o r  preparing i n e r t  matrix t a b l e t s ( 1 ) .  I n  v i t r o  and i n  vivo 
tes t s  were conducted to  assess i t s  performance( 1 , 2 ) .  In vivo tes t s  
done w i t h  eight human subjects showed t h a t ,  although the blood levels 
were i n  the ballpark,  a f a s t e r  releasing product would be be t te r .  
Matrix granule type dosage form was also considered. The resul ts  o f  
i n  v i t r o  dissolution t e s t s  showed t h a t ,  the release prof i le  was 
d i f f e r e n t  from the target  prof i le  and overall  release rates were 
qui te  high(3).  

I n  th is  study, polyvinyl chloride and carboxypolymethylene as 
sustaining polymers were employed f o r  preparing inert matrix t a b l e t s .  

MATERIALS AND METHODS 

The design parameters, the preparation of the tablets  , t es t ing ,  
assay, dissolution t e s t s  and kinet ic  evaluation of dissolution data 
were as described previously( 1 ) .  No i n i t i a l  dosage was incorporated 
i n t o  the tab le t s .  

Polymers: Two grades o f  polyvinyl chloride was employed: PVC I was 
Vestol i t  S 7054 and PVC I1 was Vestoli t  E 7001 ( b o t h  Chemische Werke, 
Huls , FRG). CPM was Carbopol 934PJ a pharmaceutical grade 
carboxypolymethylene (B .F .  Goodrich, U.S . A . ) .  

The composition of d i f fe ren t  formulations are shown i n  Table 1 .  

RESULTS 

Formulation 36 was prepared w i t h  PVC I .  I n  contrast  t o  the o t h e r s ,  
this was compressed with a 20 mn die .  In No. 37,  the amount  o f  polymer 
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STUDIES ON SUSTAINED RELEASE. I V  

TABLE 1 .  7ormulations Used I n  t he  Study 

5 7 1  

I 

Formula t for 

I 

S u l  fame thl - 
zole 

PVC I 

?VC I1 

I 

C PM 

Lac t 0s ea 

PEG 4000a 

ca co; 

Co 11 o i d  a1 

s i 1 J. ca b 

Mg Stea ra t c  

I 

Pffi 6000a 

-PVPc (2:3 

? re s su r  e d 

I 

Hardnesse 

36 37 38 39 

144 4 50 4 50 

1350 150 

222 

3 5 - 
14.5 

5 

21.1 

C E. Merck, FRG; bAerosi l  200, Degussa, ERG; Kollidon 25, a 

BASF, FRG; dtons/cm2; eStrong-Cobb u n i t s .  
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AGABEYOGLU 5 7 2  

was decreased and lub r i can t s  were added. No. 38 was prepared with PVC 

11. 

Formulations 39-41 were prepared with CPM. In No.40 ,  water s o l u b l e  
lub r i can t s  PVP-PEG 6000 were used. Since t h i s  t a b l e t  s t i c k e d  to the  
punches, the l u b r i c a n t  was changed back t o  Mg s t e a r a t e .  Lactose was 
incorporated i n t o  the l a t t e r  formulation to  modify t h e  r e l e a s e .  

All these were compressed d i r e c t l y .  The CPM formulat ions gave 
very good and hard t a b l e t s .  

The r e l ease  p r o f i l e s  of t h e s e  formulations i n  both d i s s o l u t i o n  
systems a r e  shown i n  Figs 1 and 2. 

The k i n e t i c  assessment of  t h e  d i s so lu t ion  experiments a r e  given 
i n  Tables 2 and 3 .  

DI S CUSS I ON 

The matrix formation i n  formulat ions employing P V C ,  takes  p l ace  
by coalescing of  the polymer p a r t i c l e s  under p re s su re .  In  t h i s  f a sh ion ,  
P V C  I d id  not produce very hard t a b l e t s .  The t a b l e t  s u r f a c e  could 
be scra tched  e a s i l y .  P V C  I1  however, produced b e t t e r  t a b l e t s  in  t h i s  
r e spec t .  This may be due to  lower p a r t i c l e  s i z e  of  t h i s  p a r t i c u l a r  
polymer. 

Lowering the  amount of PVC in  t h e  formulat ion increased the  
amount o d rug  re1 eased.  A1 though t h e  r e l e a s e  p r o f i l e s  i n  the  I 

r o t a t i n g  b o t t l e  apparatus  a r e  i n  the b a l l p a r k ,  they a r e  much lower 
in  t h e  f ow-through c e l l .  Based on previous d a t a ,  we bel ieve the  
l a t t e r  d s s o l u t i o n  system gives a more r e a l i s t i c  p i c t u r e ( 2 ) .  The 
r o t a t i n g  b o t t l e  can hard ly  maintain s i n k  condi t ions  and the a g i t a t i o n  
i s  somewhat unreal i s t i c .  

Zero o r d e r ,  f i r s t  o rder  and Hixson-Crowell k i n e t i c s  seem to  
descr ibe  the da t a  about equal ly  w e l l .  Higuchi equt ions  f o r  p l a n a r  
and spher ica l  matrix r e l ease  did no t  give very good f i t s  ( 4 ) .  
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FIGURE 1. Release Profiles i n  F l o w - T h r o u g h  

C e l l  D i s s o l u t i o n  S y s t e m .  
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FIGURE 2 .  Release Profiles i n  R o t a t i n g  B o t t l e  

D i s s o l u t i o n  S y s t e m .  
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1.1 

1.893 

'.56 

1.872 

1.31 

1.811 

9.6 

0.761 

4.05 

AGABEYOGLU 

9.5 

0.962 

1 .OO 

0.960 

0.911 

0.917 

3.67 

0.915 

4.77 

TABLE 2. Kinetic Assessment  of Release Data (Flow-Through Cel l  )a 

- 
36 - 
2.05 - 
D .959 - 
8 .O - 
0.962 

- 
0.830 - 
0.960 - 
0.360 - 
0.916 - 
2.74 - 
0.918 

- 
10.1 

- 
2 .o - 
6.2 - 
142 - 

- 
39 - 
.15 - 
.930 - 
5.1 - 
3.937 - 
3 -664 - 
3.933 - 
D.74C - 
0.685 - 
3.06 - 
3.863 

- 
4.95 - 
1.6 - 
5 .O - 
139 - 

- 
40 

I + 
.861 0.959 

F o r m u l a t i o n  No. 41 - 
b 

'r 

2c 

- 
r - 

d 

k: - 
2 

- 
ratee 

F i r s t  

Order  

1.04 - 
.939 - 
7 .O - 
.940 - 
.740 - 
.939 - 
.686 - 
.904 - 
2.50 - 
0.905 

- 
4.66 - 
1.7 - 
5 - 4  - 
139 - 

11.1 

0.758 

Zero 

C r d e r  

31.6 

0.819 

Hixson-  

Crowell 

4 -02 

2 r - 
s l o p e  - 
2 r - 

s l o p e  - 
2 

- 
2 cm 

- 
cm / m i l  - 
ml l m i i  - 
mglcm' - 

0.780 

2.64 

0.702 

3.51 H i g u c h i  

Eg - 0.653 

4.82 T a b l e t  
Area 

Flow 
V e l o c i t y  

1.6 

Flow 
Rate 4.9 

Cell l o a d  140 

a F o r  d e t a i l e d  d e s c r i p t i o n  of k i n e t i c  m o d e l s  see Ref. ( 1  ) ;bhr '1x102;  

'Coeff. of d e t e r m i n a t i o n ;  dmg/hr ;  ex103; fx105. 
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STUDIES ON SUSTAINED RELEASE. IV 

Formulation 

First 

Order 

r 

Zero 

Order 

Hixson- 

Crowell 

Q+dt 

Higuchi 

Eq - 

Tablet  
Area 

5 7 5  

TABLE 3.  Kine t ic  Assessment of Release- Data (Rota t ing  Bo t t l e  la 

39 41 No. 36 37 38 

kr 18.9 33.6 7.93 10.8 21 .6 13.0 
- 

2 r 

~ ~. ~ 

0.998 0.780 0.959 0.914 0 .goo 0.971 

31.8 23.8 41 .9 37.7 49.3 36.2 

2 r 0 -870 0.943 0.975 0 -972 0.993 

5.72 9.14 2.94 4.20 7.21 4.69 r a t e  

2 r 0.924 0.996 0.809 0.981 

~ 

3.80 2.42 Slope 1.59 4.23 3.75 5.30 

-~ 

0.919 2 r 0.804 0.878 0.960 0.997 

Slope 86.5 156 25 .O 33.9 86.2 48.3 

2 r 0.994 0.775 0.922 0 -847 0.850 0.926 

2 cm 4.07 10.1 4.79 4 -93 4.57 4.77 

a Nomenclature as in Table 1 .  
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576 AGABEYOGLU 

Carboxypolymethyl ene produces tab le t s  of almost excel1 ent 
properties.  Hardness and f r i a b i l  i t i e s  were very good. Formulations 
39 and 40 gave s imilar  and low release prof i les ,  while tha t  of 41 
was re la t ively higher. Another problem arose a t  pH 7 t o  7 .5  o f  the 
dissolution f l u i d s .  A t  t h i s  pH the polymer, which i s  an acid i t s e l f ,  
s t a r t s  to neutralize and forms a g e l .  This swells considerably and 
the t a b l e t  loses i t s  shape. The result ing release prof i le  is  thus 
quite d i f fe ren t  from the target  prof i le ,  which is more apparent 
the flow-through c e l l .  

Based on previous i n  v i t ro  and i n  vivo experience, i t  can be 
t h a t ,  the opt imum release rates  are  n o t  achieved w i t h  the given 
formulations. More formulation work needs t o  be done on these PO 

n 

sa id  

ymers . 
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