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ABSTRACT 

Sustained release tablet formulations for a new orally 

active iron chelator (1,2,dimethyl-3-hydroxy-pyrid-4-one, DMHP or 

L1) have been developed. Coprecipitates containing DMHP and 

polymer were prepared and compressed into matrix-type tablets. 

The dissolution profiles as a function of (1) the type of polymer, 

and (2) polymer content, were determined. Both Eudragit types 

(RLPM and RSPM) and all hydroxypropylmethylcellulose (HPMC) grades 

(E4M, ElOM, and K4M) exhibited significant sustained release 

activity. Above a certain ratio, increase in the polymer 

concentration did not provide any further decrease in the release 

rates. All grades of HPMC and both Eudragit RSPM and RLPM showed 

non-Fickian release kinetics. The role of HPMC and Eudragits in 

the formulation of a sustained release tablet of a water soluble 

drug is demonstrated. 

* To whom correspondence should be addressed. 
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K A U L  AND VENKATARAM 

The transfusion-dependent anaemias such as thalassaemia 

major that cause iron overload can be fatal in most cases. The 

only chelating drug that has been approved and currently in use is 

Desferrioxamine mesylate (DF; Desferal@) ( 1 - 2 )  . Although DF is 

now well established (3) and its use reduces or prevents the 

complication of iron overload (41, it has the disadvantages of no 

oral absorption, rapid metabolism, a very short t1/2 of only 5 to 

10 minutes (after i.v. administration) and ototoxicity (5). 

Therefore, in clinical practice it is administered as a slow 

infusion for 6-8 hours (6-7) for at least 5 days a week, year in 

and year out, making the dosage regimen very taxing and expensive. 

Many new iron chelators including rhodotorulic acid, 

cholylhydroxamic acid, 2,3-dihydroxybenzoic acid, and isonicotinyl 

hydrazone (PIH) have been tried in man, but have been rejected 

either because of their toxicity or inactivity following oral 

administration (8-9). 

Recently a new class of orally effective iron chelators, a- 

ketohydroxypyridones have been synthesized and tested in human and 

various animal models (10-13). The most prominent amongst a- 

ketohydroxypyridones is 1,2-dimethyl-3-hydroxypyrid-4-one (DMHP or 

Ll). It has been shown to promote urinary iron excretion in 

animals and humans. It is currently being administered to 

thalassemia patients under the direct supervision of physicians in 

several clinics around the world. 
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TABLET FORMULATION FOR NEW IRON CHELATOR 1025 

DMHP, although polar in nature, has an aqueous solubility of 

only 15 mg/mL. To induce adequate iron excretion, the drug should 

be given in high doses (usually 2 to 3 g per day for a 70 kg 

patient). A solution formulation at this high dose would require 

a large volume. A tablet dosage form therefore, is essential for 

convenient administration of large doses of DMHP. Because of the 

short elimination half-life (t1/2) of DMHP (approximately 1 hour 

in dogs and rabbits as seen in our preliminary pharmacokinetic 

studies), it is an ideal candidate for the development of a 

sustained release dosage form. 

The present work deals with the development of a matrix type 

of sustained delivery system using various grades and ratios of 

hydroxypropylmethylcellulose (HPMC) and Eudragit acrylic resins. 

DMHP was either physically mixed with the polymer or dispersed in 

the polymer matrix by coprecipitation. Tablets were prepared from 

these physical mixtures and coprecipitates, and their dissolution 

profiles tested in pH 2.0 buffer. The kinetics of release are 

also reported. 

MATERIALS 

The Chemicals: 3-Hydroxy-2-methyl-4-pyrone (Maltol, Sigma 

Chemical Co., St. Louis, MO and Aldrich Chemical Co., Inc., 

Milwaukee, WI), Avicel (Microcrystalline Cellulose PHlOl (MCC), 

FMC Corporation, Philadelphia, PA) , Eudragit RLPM and RSPM (Rohm 

Pharma, GMBH, Darmstadt, West Germany), Methocel E4M, ElOM and K4M 

(all Premium CR grades, gifts from The Dow Chemical Co., Midland, 

Michigan), Methylamine (40%) (Fisher Scientific, Fair Lawn, N.J.). 

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

8/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



1026 K A U L  AND VENKATARAM 

EXPERIMENTAL 

. I  (i) of -: 

DMHP was s y n t h e s i z e d  a c c o r d i n g  t o  t h e  method p u b l i s h e d  by 

Kontoghiorghes and  Sheppard ( 1 3 ) .  The r e q u i r e d  amount of  DMHP and 

Polymer ( E u d r a g i t  o r  HPMC) were weighed o u t  and  d i s s o l v e d  i n  

e t h a n o l  (95% v / v ) .  The s o l v e n t  was e v a p o r a t e d  t o  d r y n e s s  t o  

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

c o p r e c i p i t a t e s  was tested f o r  DMHP c o n t e n t .  C o p r e c i p i t a t e s  were 

d i r e c t l y  compressed i n t o  t a b l e t s  and  were u s e d  f o r  d i s s o l u t i o n  

s t u d i e s .  

(ii) PreDaration of tablets: 

1 0 0  mg of c o p r e c i p i t a t e  o r  p h y s i c a l  m i x t u r e  was compressed 

on a Manesty s i n g l e  punch c o m p r e s s i o n  mach ine  a t  c o n s t a n t  

p r e s s u r e ,  u s i n g  1 / 3 2 "  d i a  f l a t  punch s e t .  The s e t t i n g  o f  t h e  

t a b l e t  machine was k e p t  c o n s t a n t  t h roughou t  t h e  s t u d y .  

(iii) Wt Pr-: 

A l l  p r o p e r t i e s  of t a b l e t s  were e v a l u a t e d  w i t h i n  2 4  h r s  a f t e r  

compaction. The mean c r u s h i n g  s t r e n g t h  (n=5) was de t e rmined  u s i n g  

a h a r d n e s s  t e s t e r  (Erweka h a r d n e s s  t e s t e r ,  Erweka Appara t ebau ,  

GMBH, F r a n k f u r t ,  Germany). Fo r  t h e  d e t e r m i n a t i o n  of  f r i a b i l i t y ,  5 

t a b l e t s  were d e d u s t e d  w i t h  a s o f t  b r u s h  t o  remove a l l  a d h e r i n g  

p a r t i c l e s  and a c c u r a t e l y  weighed. The t a b l e t s  were p l a c e d  i n  a 

f r i a b i l a t o r  (Erweka F r i a b i l a t o r ,  Erweka A p p a r a t e b a u ,  GMBH, 

F r a n k f u r t ,  Germany) , r o t a t e d  f o r  4 m i n u t e s  o r  1 0 0  r e v o l u t i o n s ,  

d e d u s t e d  t o  remove a d h e r i n g  p a r t i c l e s  and  r ewe ighed .  From t h e  

d i f f e r e n c e  of t h e  two we igh t s ,  t h e  f r i a b i l i t y  of t h e  t a b l e t s  was 

c a l c u l a t e d .  
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T A B L E T  F O R M U L A T I O N  F O R  NEW I R O N  C H E L A T O R  1027 

(iv) -: 

The U.S.P. Apparatus # 2  (Vander Kamp 600, Van-Kel Ind., NJ), 

was utilized with the paddles rotating at 50 rpm. A tablet was 

placed in 900 mL of KC1-HC1 buffer previously degassed and 

equilibrated to 37.0 k 0.3OC. Three milliliter samples were 

withdrawn at 5, 10, 15, 30, 60, 90, 120 minutes and then every 

hour up to 5 hours. Each sample was immediately centrifuged to 

remove any undissolved particles and 1 mL of clear supernatant was 

withdrawn and diluted up to 10 mL with buffer solution. The 

absorbance of the solution was determined at 276 nm. Drug 

concentration of each sample was calculated from a standard curve. 

Each dissolution study was done in triplicate. 

DISCUSSION 

Initially, we compared the release of DMHP from tablets made 

from physical mixtures of DMHP and polymer with those made from 

coprecipitates of DMHP and polymer. The results showed no 

apparent differences between the two methods of polymer 

incorporation. However, the granular solid material obtained by 

coprecipitation was more suitable for tablet compression than just 

the physical mixtures. Hence coprecipitation was preferred and 

the results from tablets made from coprecipitates only are 

presented. The Hardness test showed that all tablets were within 

a predetermined range of 6 to 8 kg. All batches of tablets passed 

the friability test, typically the values were less than 1% loss 

in weight. 

The dissolution profiles of DMHP from various tablets in pH 

2.0 buffer are shown in Figures la through If. In all diagrams, 
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1028 K A U L  A N D  V E N K A T A R A M  

t h e  d i s s o l u t i o n  p r o f i l e  o f  DMHP f rom t a b l e t s  c o n t a i n i n g  no 

e x c i p i e n t  i s  shown a s  t h e  c o n t r o l .  I d e n t i c a l  e x p e r i m e n t s  i n  pH 

7 . 4  b u f f e r  were c a r r i e d  o u t .  The d i s s o l u t i o n  p r o f i l e s  were 

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

Hence t h e s e  r e s u l t s  a r e  n o t  p r e s e n t e d .  

I n  F i g u r e  l a  t h e  r e s u l t s  of t h e  d i s s o l u t i o n  p r o f i l e s  of DMHP 

from t a b l e t s  c o n t a i n i n g  o n l y  DMHP and t h o s e  c o n t a i n i n g  v a r i o u s  

r a t i o s  of  MCC a r e  compared. The c o n c e n t r a t i o n  of  MCC i n  t h e  

t a b l e t s  was of  no s i g n i f i c a n c e  i n  DMHP r e l e a s e .  A l l  t a b l e t s  

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

r e l e a s i n g  n e a r l y  1 0 0 %  o f  t h e  d r u g .  T a b l e t s  made f r o m  

Drug: E u d r a g i t  RSPM c o p r e c i p i t a t e s  showed d e c r e a s e d  r e l e a s e  r a t e s  

a s  compared t o  t h e  r e l e a s e  from p u r e  DMHP t a b l e t s .  I n c o r p o r a t i o n  

of  a r e l a t i v e l y  s m a l l  amount of  RSPM ( a s  i n  DMHP:RSPM 1 : 0 . 5 )  

d r a s t i c a l l y  d e c r e a s e d  t h e  d i s s o l u t i o n  of DMHP f rom t a b l e t s .  

F u r t h e r  i n c r e a s e  i n  RSPM c o n c e n t r a t i o n  d e c r e a s e d  t h e  i n i t i a l  DMHP 

d i s s o l u t i o n  o n l y  s l i g h t l y  a s  shown i n  F i g u r e  l b .  However a s  t i m e  

p r o g r e s s e d ,  f o r  example,  b y  t h e  e n d  o f  t h e  s t u d y  ( 3 0 0  min )  

Drug:RSPM 1 : 0 . 5  t a b l e t s  had r e l e a s e d  n e a r l y  1 0 0 %  of  DMHP whereas  

t h o s e  c o n t a i n i n g  h i g h e r  amounts o f  RSPM had o n l y  r e l e a s e d  6 0  t o  

7 0 %  of D M H P .  Al though t h e  same t r e n d  was t r u e  f o r  t a b l e t s  made 

from DMHP:RLPM c o p r e c i p i t a t e s ,  i n  s m a l l  amounts (DMHP:RLPM of 

1 : 0 . 5 )  i t  was n o t  a s  e f f e c t i v e  a s  RSPM i n  d e c r e a s i n g  D M H P  

d i s s o l u t i o n .  A s  shown i n  F i g u r e  Ic, i n c r e a s e  i n  RLPM ( t o  

DMHP:RLPM of 1 : l )  s u p p r e s s e d  t h e  d i s s o l u t i o n  of  DMHP o n l y  s l i g h t l y  

a n d  any f u r t h e r  i n c r e a s e  i n  RLPM c o n c e n t r a t i o n  d id  n o t  have much 

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

8/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



TABLET FORMULATION FOR NEW I R O N  CHELATOR 1029 
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FIGURE 1 
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DMHP release profile from tablets containing various 
DMHP:excipient ratios at 37OC in acid buffer. 
Key: a = MCC, b = RSPM, c = RLPM, d = HPMC-E4M, e = HPMC-E1OM and 
f = HPMC-K4M. 
Key: 1) Fare dr-g;  -C 1:0.5; Q- 1:l; -0- 1:2; f- 1:$ 
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1030 K A U L  A N D  VENKATARAM 

e f f e c t  i n  c o n t r o l l i n g  DMHP r e l e a s e .  A t  a l l  t i m e  p o i n t s  a n d  a t  a l l  

r a t i o s ,  RSPM g a v e  a l o w e r  p e r c e n t  released v a l u e  t h a n  t h e  

c o r r e s p o n d i n g  RLPM sys t em.  

I n  F i g u r e s  Id t o  I f  t h e  r e s u l t s  o f  DMHP r e l e a s e  f rom t ab le t s  

c o n t a i n i n g  v a r i o u s  g r a d e s  o f  HPMC a r e  p r e s e n t e d .  I n  a l l  c a s e s  a 

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

i n i t i a l  b u r s t  e f f e c t ,  a l t h o u g h  n o t  v e r y  p r o m i n e n t .  The s l o p e s  o f  

t h e s e  l i n e s  w e r e  n e a r l y  t h e  s a m e  i r r e s p e c t i v e  of t h e  HPMC g r a d e  a s  

shown i n  F i g u r e  Id  (HPMC Grade  E 4 M ) ,  F i g u r e  l e  (HPMC Grade  E l O M )  

a n d  F i g u r e  I f  (HPMC Grade  K 4 M ) .  A d r a s t i c  r e d u c t i o n  i n  D M H P  

d i s s o l u t i o n  was o b s e r v e d  f o r  a l l  g r a d e s  o f  HPMC a n d  a t  a l l  

drug:HPMC r a t i o s  r a n g i n g  f r o m  1:0.5 t o  1 : 4 .  T h e r e  were no  

s t r i k i n g  d i f f e r e n c e s  be tween t h e  d i f f e r e n t  g r a d e s  o f  HPMC a n d  a l s o  

be tween t h e  v a r i o u s  c o n c e n t r a t i o n s  o f  any  g i v e n  g r a d e .  

9 of  

The d i s s o l u t i o n  d a t a  w e r e  a n a l y z e d  a c c o r d i n g  t o  t h e  H i g u c h i  

e q u a t i o n  which  predicts a l i n e a r  r e l a t i o n s h i p  be tween  t h e  amount 

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

mechanism o f  r e l e a s e  ( 1 4 ) .  However, o n l y  c e r t a i n  segmen t s  of  t h i s  

g r a p h  may e x h i b i t  l i n e a r i t y  d e p e n d i n g  on  w h e t h e r  d i f f u s i o n  a l o n e  

o r  d i f f u s i o n  a n d  r e l a x a t i o n  mechanisms p r e d o m i n a t e .  I n  a d d i t i o n ,  

H i g u c h i  p l o t  r e q u i r e s  t h e  l i n e  t o  p a s s  t h r o u g h  t h e  o r i g i n .  A l l  

p o l y m e r s  a t  a l l  r a t i o s  u s e d  i n  t h i s  s t u d y  showed e x c e l l e n t  

l i n e a r i t y  (s2 = 0 . 9 4  o r  be t te r  i n  most cases) be tween t h e  p e r c e n t  

r e l e a s e d  v e r s u s  s q u a r e  r o o t  o f  t i m e .  However, a l l  c o m p o s i t i o n s  

e x h i b i t e d  a p o s i t i v e  o r  a n e g a t i v e  i n t e r c e p t  i n d i c a t i n g  a b u r s t  
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T A B L E T  F O R M U L A T I O N  F O R  NEW I R O N  CHELATOR 1031 

effect or a lag time before linearity is reached. The intercepts 

were typically smaller for RSPM and RLPM as compared to HPMC. The 

release rate constants (K) are summarized in Table 1 and show a 

general trend in that, increasing the polymer concentration in the 

coprecipitate results in a decrease in the release rate constant. 

This is easily understood by measuring t25 and t50, the times 

taken for 25% and 50% of the drug content to be released. The t25 

and t50 values for pure DMHP tablets were 14 and 34 minutes 

respectively. Addition of microcrystalline cellulose at various 

ratios, as expected, produced much smaller t25 values and had 

slightly variable effect on t50 values. This can be attributed to 

the fact that these tablets readily disintegrated to yield 

secondary particles of varying surface area. Incorporation of the 

drug in a polymer matrix showed a profound increase in the t25 and 

t50 values indicating their importance and effectiveness in 

providing sustained release of a water soluble drug such as DMHP. 

The longest t25 and t50 were observed with HPMC-K4M (118.0 and 

330.0 min respectively) at a DMHP:HPMC-K4M ratio of 1:4.0. In 

most cases as the polymer concentration was increased the t25 and 

t50 values increased correspondingly. But an anomalous behavior 

was seen with HPMC-E4M which showed a slight decrease in t25 as 

its concentration in the coprecipitate was increased and this 

cannot be readily explained. 

The release of drug was also studied according to the 

following equation (15) : 

M t  = K ' t "  
Mm 
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1032 K A U L  A N D  VENKATARAM 

TABLE 1 

Dissolution Kinetic Parameters K and n, and the Times Taken 
for 2 5 %  and 5 0 %  DMHP Dissolution in p H  2 . 0  Buffer from 

Tablets made from Various Formulations 

Release Rate 
Formulation n Constant K t 2  5 t50 

(min- 1 / 2 )  (min) (min) 

Pure DMHP* 1 4 . 0  3 4 . 0  

DMHP : MCC* 
1 : 0 . 5  
1:l 
1 : 2  
1 : 4  

2 . 5  
3 . 0  
5 . 0  
6 . 0  

1 0 . 0  
2 2 . 0  
4 3 . 0  
3 7 . 0  

DMHP : RSPM 
1 : 0 . 5  
1:l 
1 : 2  
1:4 

2 1 . 0  
3 0 . 0  
3 0 . 0  
3 2 . 0  

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

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

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

DMHP : RLPM 
1 : 0 . 5  
1:l 
1 : 2  
1 : 4  

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

1 3 . 0  
2 4 . 0  
2 1 . 0  
2 6 . 0  

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

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

DMHP : E4M 
1 : 0 . 5  
1:l 
1 : 2  
1 : 4  

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

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

6 6 . 0  
6 6 . 0  
5 6 . 0  
4 8 . 0  

2 2 8 . 0  
2 6 0 . 0  
2 2 8 . 0  
2 6 5 . 0  

DMHP : E l  OM 
1 : 0 . 5  
1 : l  
1 : 2  
1 : 4  

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

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

6 8 . 0  
9 8 . 0  
9 6 . 0  

1 0 4 . 0  

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

DMHP : K 4 M  
1 : 0 . 5  
1:l 
1 : 2  
1 : 4  

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

3 . 9 9 9 3  
3 . 9 7 4 3  
3 . 7 3 7 1  
2 . 9 2 9 7  

8 1 . 0  
8 4 . 0  
8 4 . 0  

118.0 

2 0 4 . 0  
2 1 0 . 0  
2 1 4 . 0  
3 3 0 . 0  

*'K' and In' for these formulations could not be determined since 
the tablets disintegrated soon after exposure to the dissolution 
medium. 
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TABLET FORMULATION FOR NEW IRON CHELATOR 1033 

Where t h e  f r a c t i o n  of d r u g  r e l e a s e d  i s  p r o p o r t i o n a l  t o  a m a t r i x  

c o n s t a n t  (K') w h i c h  i s  d e p e n d e n t  on  t h e  d r u g ' s  d i f f u s i o n  

c o e f f i c i e n t  i n  t h e  m a t r i x .  The c o n s t a n t ,  n ,  d e p e n d s  on t h e  

p o l y m e r  s w e l l i n g  c h a r a c t e r i s t i c s  a n d  r e l a x a t i o n  r a t e  a t  t h e  

s w e l l i n g  f r o n t .  The v a l u e  o f  n i n d i c a t e s  t h e  mechanism o f  r e l e a s e  

r a n g i n g  f rom F i c k i a n  ( n  = 0 . 4 5  t o  0 . 5 )  t o  non-F ick ian  o r  anomalous  

r e l e a s e  (n = 0 . 5  t o  0 . 8 9 )  t o  z e r o - o r d e r  r e l e a s e  ( n  = 1 ) .  

H y d r o p h i l i c  p o l y m e r s  t h a t  show a f a s t  t r a n s i t i o n  f r o m  t h e  d r y  

g l a s s y  s t a t e  t o  a s w o l l e n  r u b b e r y  s t a t e  may a p p r o a c h  n = 1, which  

i n  p r a c t i c e ,  i s  d i f f i c u l t  t o  a t t a i n .  A s  shown i n  Table  1, t h e  

v a l u e  o f  n f o r  a l l  t h e  s y s t e m s  s t u d i e d  r a n g e d  f rom 0 . 4 5  t o  0 . 7 3 .  

T y p i c a l l y  t h e  E u d r a g i t  p o l y m e r s  showed v a l u e s  c l o s e r  t o  F i c k i a n  

b e h a v i o r  t h a n  HPMC. T h i s  i s  p e r h a p s  due  t o  t h e  f a c t  t h a t  E u d r a g i t  

a c r y l i c  r e s i n s  do n o t  s w ~ l l  3s much a s  HPMC h y d r o g e l s  and  i n  t h e  

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

f rom t h e  d r y  g l a s s y  s t a t e  t o  a r u b b e r y  s t a t e  upon h y d r a t i o n .  

CONCLUSIONS 

The r e s u l t s  f rom o u r  s t u d i e s  show t h a t  a l l  g r a d e s  o f  HPMC 

a n d  E u d r a g i t  t h a t  were tes ted  p e r f o r m  w e l l  a s  m a t r i c e s  f o r  

s u s t a i n e d  r e l e a s e  t a b l e t s  e v e n  when p r e s e n t  i n  s m a l l  p r o p o r t i o n s  

c;. 3. > r u g :  HPMC/Eudragit o f  1 : 0 . 5 .  E u d r a g i t  RSPM was be t te r  t h a n  

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

release rates  o f  DMHP. A l l  r e l e a s e  p r o f i l e s  were found  t o  be non- 

F i c k i a n ,  E u d r a g i t s  a p p r o a c h i n g  F i c k i a n  b e h a v i o r .  The r e s u l t s  a l s o  

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

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