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ABSTRACT 

I n  porous hydrophi l i c  po lymer ic  systems, two phenomena 
c o n t r o l  t he  re lease o f  drugs : t h e  water uptake and polymer 
swe l l  ing .  

D i r e c t l y  compressed h y d r o p h i l i c  mat r ices  were prepared w i t h  
sc leroglucan as g e l l i n g  agent. A p r i n c i p a l  components anal s i s  
enables the  authors t o  study the  c o r r e l a t i o n  between the  d o v e  
phenomena and the  d i s s o l u t i o n  behavior i n  o rder  t o  i n t e r p r e t  t he  
e f f e c t  o f  polymer concentrat ion,  exc ip ien t  s o l u b i l i t y  and 
compression fo rce  on the  drug re lease.  

J NTRODUCT I O N  

I n  a recent  work (11, we inves t i ga ted  t h e  v i s c o s l t y  o f  
sc leroglucan (Actigum CS11) s o l u t i o n s  and t h e i r  s t a b i l i t y  over a 
range o f  temperature, pH and s a l t  concentrat ions.  Subsequently, 
pharmaceutical c o m p a t i b i l i t y  o f  t h i s  polymer w i t h  two common 
d i l u e n t s ,  Lactose Fast Flop and EmcompressR ( 2 )  was checked. 

Compressed hydroph i l  i c  mat r ices  were formulated us ing  the  
two e x c i p i e n t s  and var ious  polymer concentrat ions and compression 
forces,  d i f f e r e n t  d i s s o l u t i o n  p r o f i l e s  were obta ined (3 ) .  

When a drug-conta in ing porous polymeric system, made by 
d i r e c t  compression, i s  brought i n  contac t  w i t h  water the  pores 
near t h e  surface o f  t he  ma t r i x  a re  f i l l e d  by water and, i n i t i a l l y  
drug re lease i s  c o n t r o l l e d  by t h e  d i s s o l u t i o n  o f  t h e  s o l u t e  i n  the  
w a t e r - f i l l e d  pores and by i t s  d i f f u s i o n  i n  water (4 .5) .  
Ma t r i x  p o r o s i t y  and water uptake can in f l uence  d i r e c t l y  t h e  
re leas ing  p r o f i l e  (61 ,  and when t h e  polymer i s  so lub le ,  t he  h i g h  
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2564 RIZK ET AL. 

v i s c o s i t y  o f  polymer s o l u t i o n  i n  the  pores slows down t h e  drug 
d i f f u s i o n  ( 4 ) .  

The present work was undertaken t o  study the  physlcochemical 
mechanisms c o n t r o l l i n g  t h e  so lu te  d i s s o l u t i o n  and d i f f u s i o n  
behavior, i n  order  t o  s t a t i s t i c a l 1  c o r r e l a t e  t h e  fo rmu la t i on  and 
manufacturing va r iab les  t o  the  re reas ing  k i n e t i c s  i n  hydrophi 1 i c  
po lymer ic  matr ices based on scleroglucan. 

MAT ER I ALS 

Scleroglucan, (Actigum CS11, Sanof i  B io  I n d u s t r i e s  - France) 
a c3 (1-61-D-Glucan w i t h  a s ing le ,  pendant glucose group at tached 
th rou  h a I3 (1-3) l inkage ( 7 ) .  Sc le ro  lucan is a na tu ra l  
exoce 7 l u l a r  polysaccharide secreted b { a Fungus from the  genus 
sc le ro t ium r o l f s i i  (8). Th is  water so ub le  PO ymer has been used 
as a suspending, c o a t i n  and g e l l i n g  agent. It e x h i b i t s  a g e l - l i k e  
s t r u c t u r e  i n  aqueous soyut ion  a t  low temperature (9.10). 

Lactose Fast F l o  : Foremost Foods Co., SEPPIC - France. 

Emcompress : E.Mendel1 i n te rn . ,  SPCI - France. 

Theophyl l ine (anhydrous): Boehringer Ingelhe im - Germany. 

METHODS 

Tab le t  DreDaration 

Four formulas con ta in ing  two d i f f e r e n t  polymer 
concentrat ions and d i l u e n t s  were prepared (TABLE 1). 

The powder mix ing  was performed i n  a Turbula mixer  (W.A 
Bachafen Swi tzer land)  a t  a speed o f  90 rpm f o r  10 minutes. 

The mat r ices  were made by d i r e c t  compressing t h e  mix tu res  i n  
an instrumented a l t e r n a t i v e  press (OA Frogera is  V i t ry /se ine ,  
France). 0.5% magnesium s tea ra te  was added t o  a l l  fo rmula t ions  
j u s t  before compression. 
Two t a b l e t  se r ies  hav in  hardness o f  5 ?1 daN and 10 t 2  daN were 

and 20E10, 30E10, 20L10, 30L10. 
prepared fo r  each formu 9 a t i o n  and coded : 20E5, 30E5, 20L5, 30L5 

Tablet  weight, s t reng th  and Dorosi t y  

For each fo rmula t ion ,  20 t a b l e t s  were weighed on an 
a n a l y t i c a l  balance (Me t t l e r  AE260 V i r o f l a y  France). 

The crushing s t r e n  t h  was determined on 10 t a b l e t s  (Erweka 
TBH 28 Hensentamm German 7 

The mat r i x  was seared i n  a chamber o f  Mercur porosimeter DC 
5000 which i s  then evacuated t o  vacuum. Mercury 7s in t roduced t o  
t h e  chamber, t h e  pressure i s  app l ied  t o  f o r c e  mercury i n t o  t h e  
i n t e r p a r t i c l e  vo ids  and i n t r a p a r t i c l e  pores. 

The d i s t r i b u t i o n  o f  t he  p o r o s i t y  as a f u n c t i o n  o f  rad ius  
pores, as we l l  as o f  t he  mean rad ius  value, was obtained. 

Water Denetrat ion and swe l l i ng  f o r c e  

The water absorbed and the  f o r c e  developed by t h e  ma t r i x  
were measured u s i n  t h e  apparatus described by C a t e l l a n i  and c o l l .  
(11.12). Th is  invogved the  combined use o f  an e l e c t r i c  balance and 
a fo rce  transducer. The s ides  o f  t he  t a b l e t  were covered with 
adhesive tape. The t a b l e t  was placed between two s i n t e r e d  g lass 
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NATURAL POLYMER HYDROPHILIC MATRIX 2565 

TABLE 1 .  
Formula composit ion ( * )  

Formu 1 a 

Actigum CS11 
Emcompress 60 50 
Lactose 60 50 

(*) 20, 30 : Actigun X ,  E ,  L : Emcompress, Lactose. 

d isks ,  w i t h  upper d i s k  i n  contac t  w i t h  the  f o r c e  transducer. The 
swe l l i ng  fo rce  was measured by transducer and, s imul taneously ,  the  
amount o f  water absorbed was measured by the  balance. Deionized 
water a t  20°C was used. 

D isso lu t i on  study 

The d i s s o l u t i o n  r a t e  o f  t h e o p y l l i n e  from t h e  mat r ices  was 
measured us ing  an automated procedure i n  a USP X X I I  mod i f ied  
d i s s o l u t i o n  apparatus (13) .  

The d i s s o l u t i o n  medium was 500 m l  o f  Hcl 0 .1 N a t  37 f 
0.5-C. The r o t a t i o n  speed o f  t he  paddle was 50 rpm. S i x  t a b l e t s  
were tes ted  s imul taneously  (ERWEKA KA DTGR). 

Drug concent ra t ion  was determined by measuring the  
absorbance a t  264 nm by a spectrophotometer (Lambda 15, Perk in  
Elmer & Co, Vber l inger ) .  

D isso lu t i on  e f f i c i e n c y  was determined accord ing t o  the  
method o f  Khan (14) .  

S a t i s t i c a l  Ana lvs is  

The P r i n c i p a l  Components Ana lys is  (PCA) was appl ied.  I t  i s  a 
s t a t i s t i c a l  d e s c r i p t i v e  method w i t h  an own o b j e c t i v e  : the  
representa t ion  i n  a graphic  o f  t h e  maximum in fo rmat ion  o f  t he  da ta  
given i n  a tab le .  

The p r i n c i p a l  s tep  i s  t he  t rans format ion  o f  t h e  i n i t i a l  
q u a n t i t a t i v e  va r iab les  (more o r  l ess  co r re la ted )  t o  new va r iab les  
c a l l e d  p r i n c i p a l  components ( o r  p r i n c i p a l  axes). 

RESULTS AND DISCUSSION 

ComDaction behavior 

The a p t i t u d e  o f  fo rmula t ions  t o  be d i r e c t l y  compressed was 
assessed by evaluat ing,  f o r  each fo rmula t ion ,  t h e  compression 
fo rces  a t  t h e  upper punch (F )  needed t o  ob ta in  two t a b l e t  se r ies  
having crushing s t reng th  o f  5 f l  daN and 10 +2 daN were measured 
TABLE 2 .  

A l l  t h e  fo rmula t ions  tes ted  showed good compress ib i l i t y  and 
were able t o  g ive  r i s e  t o  s t rong t a b l e t s  by d i r e c t  compression. 

The Emcompress fo rmula t ions  needed h igher  compaction fo rces  
than Lactose i n  o rder  t o  ob ta in  t a b l e t s  o f  same hardness. 
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RIZK ET AL. 

TABLE 2.  
T a b l e t t i n g  behavior. 

I Compression Force Hardness 
(KN) (daN) 

20E5 22 5.2 
20E10 30 8.7 
30E5 25 5 . 1  
30E 10 46 9.8 

20L5 
I20L10 

20 
25 

5.0 
9.4 

30L5 18 4.8 
1 3 0 ~ 1 0  29 10.1 

TABLE 3. 
Poros i ty  c h a r a c t e r i s t i c s .  

20E5 34.10 
20E10 24.29 
30E5 34.71 
30E10 28.80 

20L5 37.36 
20L 10 19.52 
30L5 45.09 
30L10 33.08 

49 
46 
41 
61 

313 
42 
7 2  
87 

P o r o s i t y  

I n  TABLE 3, t he  t o t a l  p o r o s i t y  (Vp) and the  mean values o f  
pore rad ius  (Rp) a re  represented. 

The t o t a l  p o r o s i t y  (Vp) increases when polymer concent ra t ion  
increases and, when Lactose i s  used as exc ip ien t ,  a s l i g h t  
increase o f  Vp values i s  observed. 

Vp decreases w i t h  t a b l e t  hardness increment, due t o  t h e  h igh  
compaction fo rces  app l ied  t o  ob ta in  t h e  h ighes t  c rush ing  s t reng th  
l e v e l .  I n  terms o f  pore d i s t r i b u t i o n ,  a t  low p o r o s i t i e s  porous 
regions tend t o  be disconnected from each others,  w h i l e  a t  h igh  
p o r o s i t i e s ,  most o f  the  pore space i s  interconnected. A t  
in termediate p o r o s i t i e s  the re  e x i s t  pore c l u s t e r s  o f  many s izes  
( 6 ) .  Moreover, as the  t o t a l  p o r o s i t y  increases, more pores connect 
t o  the  sur face so more, pores can be wetted, e s s e n t i a l l y  w i t h  
h igher  values o f  pore rad ius  (Rp). Th is  w i l l  l ead  t o  a f a s t e r  drug 
1 i bera t ion .  
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NATURAL POLYMER HYDROPHILIC MATRIX 2567 

Water uDtake and swe l l i ng  

The areas under the curves (AUC) o f  swe l l i ng  f o r c e  versus 
t ime, the  volume o f  water absorbed t o  reach the  maximum fo rce  
(Vabs), the  maximum fo rce  (Fmax) and the  t ime spent t o  reach the  
50% o f  maximum fo rce  (T50f) are represented i n  t a b l e  4. 

Considering t h a t  t he  Emcompress and the  Lactose c o n t r i b u t i o n  
t o  fo rce  development a re  n e g l i g i b l e ,  we can observe t h a t  Fmax and 
the  Vabs decrease with polymer percentage increment. Moreover, i n  
Lactose formulat ions,  the  h igh  s o l u b i l i t y  of t h i s  exc ip ien t ,  
probably a f f e c t i n g  the  c a p i l l a r y  s t ruc tu res ,  these values are 
lower. On the  cont ra ry  Fmax and Vabs increase w i t h  t a b l e t  hardness 
increment a t  t h e  same polysaccharide percentage. 
We observed t h e  format ion o f  a more r e s i s t a n t  ge l - layer  t h a t  
reduced the  speed o f  water penet ra t ion  and caused a longer t ime t o  
reach the  maximum fo rce  (Fmax). 

Drun release 

The release p r o f i l e s  of, t heophy l l i ne  i n  Emcompress and 
Lactose fo rmula t ions  are shown i n  f i g u r e s  1 and 2. 

As shown i n  TABLE 5, t h e  d i s s o l u t i o n  e f f i c i e n c y  (E% 
decreases and the  t ime t o  reach the  50% o f  drug d isso lved (T50d 
increases w i t h  p o l  mer concentrat ion increment and t a b l e t  hardness 

The presence o f  Emcompress i n  the  formulas decreases the  
e f f i c i e n c y  o f  t h e  d i sso lu t i on ,  espec ia l l y  a t  t h e  lowest polymer 
concentrat ions. 

Th is  decrease i n  d i s s o l u t i o n  e f f i c i e n c y ,  simultaneous t o  
water uptake and swe l l i ng  behavior i s  t he  consequence o f  t h e  gel- 
l aye r  format ion t h a t  adversely af f 'ects the  dru  d i f f u s i o n  r a t e  by 
b lock ing  the surface pores o f  t he  t a b l e t  a d  slowing down the  
d i s s o l u t i o n  medium uptake (15). 

The so lu te  release k i n e t i c s  can be estimated us ing  the  
fo l l ow ing  empi r i ca l  r e l a t i o n s h i p  suggested by Peppas and c o l l .  
(16.171, f o r  Mt/Mm lower than 0.6 : 

Mt/Mm K t n  (eq- 1) 
Where , Mt/W i s  the  f r a c t i o n a l  so lu te  release 

K i s  a k i n e t i c s  constant c h a r a c t e r i s t i c  o f  the 
drug/po 1 yme r system. 

t i s  the  release t ime 

1 
increment, especia Y l y  i n  Lactose conta in ing  formulas. 

n i s  t he  d i f f u s i o n a l  exponent. 

The exponent n, c h a r a c t e r i s t i c  o f  t h e  o v e r a l l  mechanism o f  so lu te  
release, increases w i t h  t h e  polymer concentrat ion and i n  the  
Lactose fo rmula t ions  (20L5 excepted, due t o  the  h igh  value o f  pore 
rad ius -  f o r  20L5, n was ca l cu la ted  on1 with s i x  experimental 
va lues j .  The values o f  n g ive  an inchcat ion  o f  t he  release 
mechanism. For c y l i n d r i c a l  geometry (18.19.201, values o f  n c lose 
t o  0.45 20.02 have been shown t o  correspond t o  f i c k i a n  release. 
For n greater than 0.45 a non f i c k i a n  release can be observed. The 
values o f  n less  than 0.45 i nd i ca te  t h a t  i n  the  system a s t rong 
c o n t r i b u t i o n  o f  t he  d i s s o l u t i o n  t o  the  amount o f  drug released i s  
present. 

I n  e f f e c t  the  shape o f  the  release p r o f i l e s  i nd i ca tes  a 
biphasic mechanism . d i s s o l u t i o n  i n i t i a l l y  p r e v a i l s  ( f a s t  drug 
release) and d i f f u s i o n  con t ro l s  drug d e l i v e r y  i n  the  successive 
t imes (slow drug release).  This phenomenon i s  p a r t i c u l l a r y  evident 
w i t h  20L5 formu as having very h igh  value o f  pore radius.  
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2568 RIZK ET AL. 

TABLE 4. 

o f  three experiments). 
Water uptake and swel l ing force development behavior (mean value 

I AUC T50f Fmax Vabs 
( S )  (N) (mg) 

20E5 34.93 588 21.00 20 1 
20E10 56.64 1098 25.70 255 
30E5 108.06 1583 7.80 173 
30E10 123.34 2150 14.00 2 40 

20L5 36.60 168 14.00 92 
20L10 48.92 1155 14.70 127 
30L5 117.14 1353 4.00 64 
30L 10 134.99 2443 8.50 163 

'"1 90 

' 0  80 120 160 240 300 360 420 480 !! 
Time (min) 

K) 

Figure 1. 
Release p r o f i l e s  o f  theoph l l i n e  from emcompress t a b l e t s  w i t h  
d i f f e r e n t  pol  ymer concent r a t  Yon and hardness. 

0 20E5 0 30E5 
2 0 E 1 0  + 30E10 
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NATURAL POLYMER HYDROPHILIC MATRIX 2569 

n 
K v 

F i g u r e  2. 
Release p r o f i l e s  o f  t h e o p h y l l i n e  f rom Lactose t a b l e t s  wi th  
d i f f e r e n t  polymer concent r a t  i o n  and hardness. 

0 20L5 0 3 0 L 5  
m 20l-10 30L10 

TABLE 5. 
Release parameters. 

20E5 54.47 0.255 171 
20E10 53.59 0.320 209 
30E5 41 .OO 0.413 363 
30E10 40.70 0.426 398 

20L5 
20L10 

78.13 
55.31 

0.216 
0.382 

10 
20 1 

30L5 48.01 0.484 252 
30L 10 45.85 0.516 278 
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2570 RIZK ET AL. 

S t a t i s t i c a l  s tudy 

The twelve f a c t o r s  s tud ied  f o r  a l l  t a b l e t  fo rmula t ions ,  
enable us t o  e s t a b l i s h  a correlation matrix (TABLE 6) and then t o  
assess the  r e l a t i v e  importance o f  f i v e  f a c t o r s  t o  represent  the  
f o u r  f o l l o w i n g  groups i n  the  P r i n c i p a l  Components Analys is  PCA : 

- Technical group : a h i g h  p o s i t i v e  c o r r e l a t i o n  e x i s t s  
between compression f o r c e  (F)  and t a b l e t  hardness (H) .  As H i s  a 
q u a l i t a t i v e  f a c t o r ,  we w i l l  conserve on ly  - Poros i t y  group - Vp i s  p o s i t i v e l y  c o r r e l a t e d  w l t h  
Rp. Only w i l l  be se lected t o r  t h e  PCA, because t h i s  f a c t o r  i s  
more representa t ive  o f  t h e  water uptake and t h e  drug d i s s o l u t i o n  
mechanisms. 

- Water uptake group : the re  i s  a s t rong  p o s i t i v e  
c o r r e l a t i o n  between AUC and T50f and negat ive w i t h  Fmax. These 
f a c t o r s  a re  a l so  p o s i t i v e l y  co r re la ted  w i t h  Vabs. It i s  ev ident  
t h a t  AUC w i l l  represent t h i s  group. 

- D isso lu t i on  group : a s t rong  negat ive c o r r e l a t i o n  
e x i s t s  between T50d and E%. A decrease o f  drug re lease i n  t h e  t ime 
w i l l  lead t o  a d im inu t i on  o f  t he  e f f i c i e n c y  and an increment o f  
t h e  T50d. So T50d can be e l im ina ted  i n  our s t a t i s t i c a l  study. 
A s t rong negat ive c o r r e l a t i o n  e x i s t s  between E% and n, t h a t  
i nd i ca tes  a decrease o f  t he  E% when n increases. The two f a c t o r s  0 
and @ w i l l  represent t h i s  group. n represents t h e  re lease 
k i n e t i c s  between 20 and 60% and E% represents t h e  i n t e g r a l  o f  t he  
a l l  8 hours k i n e t i c  d i s s o l u t i o n .  

I n  conclusion, f i v e  f a c t o r s  (F,  V , AUC, n and E%) w i l l  be 
subjected t o  the  PCA. The ma t r i x  o? the  l i n e a r  c o r r e l a t i o n  
c o e f f i c i e n t s  presented i n  TABLE 6 a l lows us t o  es t imate  the  
r e l a t i o n s  between the  f i v e  va r iab les  taken two by two . 

Th is  s t a t i s t i c a l  study w i l l  g i ve  r i s e  t o  a g loba l  f a c t o r s  
c l a s s i f i c a t i o n .  

The FIGURE 3 shows the  va r iab les  and the  c o r r e l a t i o n  
c i r c l e  on t h e  f i r s t  f a c t o r i a l  plane. 
The a x i s  2 shows on the  l e f t  p o s i t i v e  s ide  (n,  AUC and F )  i n  
o p o s i t i o n  t o  E% . 
TRe a x i s  1 shows an oppos i t ion  between F and Vp. 

I n  t h e  PCA (FIGURE 4 ) ,  axes 1 (58.5%) and 2 (28.6%) 
c o n t r i b u t e  t o  87.1% o f  t he  t o t a l  v a r i a t i o n .  

I n  TABLE 7 t h e  co-ordinates o f  i n d i v i d u a l  fo rmula t ions  and 
the  square cosines were represented. The sums o f  t he  square 
cosines (ECOS’) are a l l  g rea ter  than 0.67 t h i s  shows the  h igh  
q u a l i t y  o f  the  f i r s t  f a c t o r i a l  plane representa t ion  o f  each 
fo rmula t ion .  

I n  FIGURE 4 ,  on the  p r i n c i p a l  a x i s  p lane 1-2, two 
w i t h  d i f f e r e n t  release behavior can be differenciatec?.rou?i 
reference t o  axe 2,  i n  t h e  r i g h t  s ide  are  grouped the  
fo rmula t ions  con ta in ing  20% o f  Actigum : t h i s  group has h i  hest  

group i s  loca ted  i n  the  l e f t  s ide,  w i t h  values o f  n c l o s e r  t o  0.45 
The a x i s  1 enables us t o  d i f f e r e n t i a t e  t h e  two groups w i t h  5 and 
10 daN o f  hardness respec t i ve l y  (30L10 excepted) : t h i s  l a s t  
requ i res  h igher  compression fo rces  f o r  p resent ing  lower (VP) 
values. 

CONCLUSIONS 

f o r  t h e  PCA. 

d i s s o l u t i o n  e f f i c i e n c i e s  and lowest values o f  n. The 30% PO B ymer 

I n  conclus ion,  when a porous sc le ro  lucan ma t r i x  i s  brought 

more o r  l ess  q u l c k l y  b locks t h e  sur face pores and prevents ingress  
of t h e  d i s s o l u t i o n  medium, assuming the  c o n t r o l  o f  drug t ranspor t .  

i n  contact  w i t h  d i s s o l u t i o n  medium, the  f ormation o f  a ge l - layer  
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TABLE 6. 
Cor re la t i on  between the  va r iab les  and the  p r i n c i p a l  axes. 

F VP AUC EX n 

F 1.000 

EX 

-0.459 1.000 
0.474 0.309 1.000 

-0.501 0.062 -0.152 
%c 

1 .ooo 
I n  0.351 0.122 0.916 -0.751 1.000 

From t a b l e  6 i t  can be seen t h a t  : 
F a moderate negative c o r r e l a t i o n  w i t h  Vp and E% 

a moderate p o s i t i v e  c o r r e l a t i o n  w i t h  AUC and n. 
VD a moderate o s i t i v e  c o r r e l a t i o n  w i t h  AUC and n. 

AUC a s t rong p o s i t i v e  c o r r e l a t i o n  w i t h  n 
a moderate negat ive c o r r e l a t i o n  w i t h  E%. 

E% a moderate negative c o r r e l a t i o n  w i t h  n. 

a non co r re  7 a t i o n  w i t h  E% . 

Figure 3. 
Representation o f  t h e  var iab les  on the c o r r e l a t i o n  c i r c l e  on the  
f i r s t  f a c t o r i a l  plane. 
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TABLE 7 .  
Cor re la t i on  between the  experiments and the  p r i n c i p a l  ax is .  

Axe 1 Axe 2 ECOSZ 
a b a b 

20 E5 1.812 0.787 -0.276 0.018 0.805 
20 El0 0.601 0.176 1.293 0.814 0.990 
30 E5 -1.338 0.662 -0.453 0.126 0.780 
30 E l 0  -2.214 0.632 1.315 0.223 0.855 
20 L5 2.969 0.853 -0.586 0.033 0.886 
20 LfO 0.689 0.127 1.428 0.546 0.673 
30 L5 -0.908 0.136 -2.271 0.853 0.989 
30 L10 -1.912 0.855 -0.450 0.047 0.902 

a : co-ordinates o f  i n d i v i d u a l  fo rmula t ions  o r  t h e  p a r t i c l e  a x i s  ; 
b : square cosines ( q u a l i t y  o f  the  representat ion).  

30E10 
20110 
20E10 

30E5 

30L10 

30L5 

20E5 
2015 

Figure 4 .  
Representation o f  t he  experiments on the  f i r s t  f a c t o r i a l  plane. 
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The re lease k i n e t i c s  o f  drug ev iden t ia tes  two mechanisms : 
drug d i s s o l u t i o n  and, a f t e r  polymer swe l l ing ,  d rug  d i f f u s i o n .  

St rong c o r r e l a t i o n  was es tab l i shed between (n)  and (AUC). I n  
our experimental cond i t ions ,  t h i s  c o r r e l a t i o n  shows the  importance 
o f  measuring i n  w i t h i n  two hours the  k i n e t i c s  o f  water uptake and 
swe l l i ng  i n  p r e d i c t i o n  t o  mechanism o f  drug re lease on e i g h t  
hours. 

The mechanism o f  drug-release i s  a f f e c t e d  by t h e  
sc leroglucan concent ra t ion  and a d d i t i v e  nature.  

The compression fo rce ,  desp i te  it i s  nega t i ve l y  c o r r e l a t e d  
w i t h  the  t o t a l  porous volume (Vp), has a s l i g h t  e f f e c t  on drug- 
release, which i s  e s s e n t i a l l y  c o n t r o l l e d  by water uptake and 
swe l l  ing.  
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