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ALUMINIUM-MAGNESIUM HYDROXIDE TABLETS : 

EFFECT OF PROCESSING AND COMPOSITION OF GRANULATING 

SOLUTION ON THE GRANULE PROPERTIES AND IN VITRO 

ANTACID PERFORMANCE 

J. Herman and J.P. Remon 

Laboratory of Pharmaceutical Technology, 

State University of Ghent, Ghent (Belgium). 

ABSTRACT -- 

Wet granulation experiments on aluminium-;magne- 

sium hydroxide;mannitol blends were carried out, in 

order to produce chewable antacid tablets. 

The influence of binder solvent, of type and 

concentration of polyvinylpyrrolidone as a binder 

and of granulating and drying equipment on the gra- 

nule and tablet characteristics was investigated. 

Water as a binder solvent offered several advan- 

tages over the use of alcohol. The use of high mo- 

lecular weight polyvinylpyrrolidone reduced the 

antacid capacity and caused some manufacturing 

problems. 
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1222 HERMAN AND REMON 

The granulating equipment (high shear granulator 

or planetary mixer) and the drying technique (oven or 

fluidized bed) had no major influence on the granule 

and tablet characteristics. 

INTRODUCTION 

Most chewable antacid tablets are composed of 

aluminium hydroxide, magnesium hydroxide and mannitol. 

Magnesium hydroxide is added to counteract the con- 

stipation effect of aluminium hydroxide and is a 

relative potent antacid. Mannitol is added as a 

sweetening agent and has an additional cooling ef- 

fect in the mouth. 

Because the active ingredients as aluminium- 

and magnesium hydroxide show unfavorable compression 

characteristics, granulation is advisable prior to 

compression but is very difficult (1). Different 

parameters of the granulation and tabletting process 

may influence the performance of antacid tablets. 

The purpose of this study is to evaluate the 

influence of the concentration and type of polyvinyl- 

pyrrolidone (binder), of the granulation solvent and 

of the granulating and drying equipment on the cha- 

racteristics of the granules. 
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ALUMINIUM-MAGNESIUM HYDROXIDE TABLETS 1223 

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

and  t a b l e t s .  

MATERIALS A N D  METHODS 

G r a n u l a t i o n  and  g r a n u l e  c h a r a c t e r i s a t i o n  

G r a n u l e s  were p r e p a r e d ,  c o n t a i n i n g  aluminium 

h y d r o x i d e ,  magnesium h y d r o x i d e  and m a n n i t o l  ( a l l  

c h e m i c a l s  were of B . P .  q u a l i t y ) ,  i n  a r a t i o  4:2:1 

( w / w )  r e s p e c t i c e l y ,  u s i n g  a n  aqueous  or a l c o h o l i c  

p o l y v i n y l p y r r o l i d o n e  ( K o l l i d o n  1 2  PF,  K o l l i d o n  3 0 ,  

or K o l l i d o n  9 0 ;  BASF, Ludwigshafen ,  W .  Germany) 

s o l u t i o n .  

All powders  were s i e v e d  t h r o u g h  a 350 pm s i e v e  

and  d r y  b l e n d e d  i n  a p l a n e t a r y  m i x e r  f o r  t e n  m i n u t e s  

a t  90 rpm (Kenwood, Model A 9 0 7 )  or i n  a h i g h  s h e a r  

g r a n u l a t o r  ( G r a l l ,  C o l l e t t e ,  Wommelgem, B e l g i u m )  f o r  

1 min a t  600 rpm for t h e  m i x i n g  a r m  and 3000 rpm f o r  

t h e  s h o p p e r .  The g r a n u l a t i n g  l i q u i d  (125 m l  water 

or 150 ml a l c o h o l  p e r  175  g d r y  m a t e r i a l )  i s  added 

and  g r a n u l a t i o n  p roceeded  for 7 m i n u t e s  u s i n g  t h e  

p l a n e t a r y  m i x e r  or for l ess  t h a n  1 m i n u t e  u s i n g  t h e  

h i g h  s h e a r  g r a n u l a t o r .  

The mass w a s  w e t  m i l l e d  t h r o u g h  a 1 mm o s c i l -  

l a t i n g  s i e v e  (Erweka,  F r a n k f u r t ,  W-Germany). The 

b a t c h e s  were oven  d r i e d  or f l u i d i s e d  bed d r i e d  

( G l a t t ,  U n i - G l a t t ,  B i l z e n ,  W-Germany) a t  50 O C  
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1224 HERMAN AND REMON 

The d r y i n g  t i m e ,  o p t i m i s e d  i n  f u n c t i o n  of  m i -  

n i m a l  f i n e  f o r m a t i o n ,  w a s  f i x e d  a t  20 m i n u t e s  when 

a l c o h o l  w a s  u s e d  as  a s o l v e n t  and a t  45 m i n u t e s  f o r  

aqueous  s o l u t i o n s .  

T h e  g r a n u l e  p r o p e r t i e s  i n v e s t i g a t e d  i n c l u d e  

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

b i l i t y ,  b u l k  and t a p  d e n s i t y  e x p r e s s e d  i n  p e r c e n t  of  

volume r e d u c t i o n  a f t e r  100 t a p s .  The  t e n d e n c y  t o  

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

v e l s  was d e t e r m i n e d  by  p a s s i n g  100 g oven  d r i e d  gra- 

n u l e s  t h r o u g h  a 1000 pm o s c i l l a t i n g  s i e v e .  The 

f r a c t i o n  of  a 20  g s a m p l e ,  p a s s i n g  a 150 pm s i e v e  

w a s  c o n s i d e r a t e d  a s  f i n e s .  T h i s  v a l u e  was u s e d  t o  

d e t e r m i n e  t h e  o p t i m a l  r e s i d u a l  h u m i d i t y  l e v e l  ( r e l a -  

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

S i e v e  a n a l y s i s  and t a p p e d  volume (100 t a p s )  were de -  

t e r m i n e d  by s t a n d a r d  me thods .  

G r a n u l e  f r i a b i l i t y  w a s  d e t e r m i n e d  by  s u b j c c -  

t i n g  10 g g r a n u l e s  (710-250 pm f r a c t i o n )  t o g e t h e r  

w i t h  2 0 0  g l a s s  b e e d s  ( 2  mm d iameter )  t o  f a l l i n g  

s h o c k s  i n  a n  Erweka f r i a b i l a t o r  f o r  10 m i n u t e s  a t  

25  rpm. The f r i a b i l i t y  was c a l c u l a t e d  as t h e  loss 

of weight  on  t h e  250 pm s i e v e  and e x p r e s s e d  i n  p e r -  

c e n t a g e .  The c o m p o s i t i o n  o f  t h e  d 3 f f e r e n t  g r a n u l e s  

i n v e s t i g a t e d  is i n d i c a t e d  i n  T a b l e  1. 

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.



ALUMINIUM-MAGNESIUM HYDROXIDE TABLETS 

Formula  number 

Type P . V . P .  
( K o l l i d o # )  

% P . V . P .  

1225 

1 2 3 4 5 6 7 a 9 

1 2  1 2  1 2  30 30 30 go 90 90 

2.5 5.0 10.0 2.5 5.0 10.0 2.5 5.0 10.0 

TABLE 1 -- 

T a b l e t  t i n g  -- 

S i l i c i u m  d i o x i d e  (0 .05  %, p a r t i c l e  s i z e <  1 8 0 u m  

( A e r o s i l  200, Pharmachemic,  Antwerp,  Belg ium)  was 

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

T u r b u l a  m i x e r  (Type T2A, Basel, S w i t s e r l a n d )  f o r  e i g h t  

m i n u t e s .  N e x t ,  magnesium s t e a r a t e  ( 0 . 0 1  % p a r t i c l e  

s i z e  < 1 8 0  pm) w a s  added as a l u b r i c a n t  and  b l e n d e d  

f o r  a n  a d d i t i o n a l  two m i n u t e s .  T h e  m i x t u r e  w a s  com- 

p r e s s e d  on a s i n g l e  punch p r e s s  (Korsch ,  W-Germany), 

f i t t e d  w i t h  1 8  mm f l a t  punches ,  a t  a 78 kg.cm-2 

p r e s s u r e .  

T a b l e t  f r i a b i l i t y  was d e t e r m i n e d  u s i n g  t h e  

Roche f r i a b i l a t o r  and a H e b e r l e i n  h a r d n e s s  t e s t e r  w a s  

u s e d  t o  measure  t h e  h a r d n e s s  o f  t h e  t a b l e t s .  

- A n t a c i d  c a p a c i t y  

The a n t a c i d  c a p a c i t y  of g r a n u l e s  and c r u s h e d  

t a b l e t s  was d e t e r m i n e d  on 400 m g  mater ia l  ( 7 1 0  urn - 

250 pm s i e v e  f r a c t i o n )  f o l l o w i n g  t h e  USP XXI method.  
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RESULTS AND DISCUSSION 

HERMAN AND REMON 

E f f e c t  o f  t h e  b i n d e r  s o l v e n t a n d  t y p e  of P . V . P .  on  

t h e  p h y s i c a l  c h a r a c t e r i s t i c s  of t h e  g r a n u l e s .  

A s  c a n  be  s e e n  from Table 2 ,  t h e  p a r t i c l e  s i z e  

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

o f  P . V . P .  u s e d .  An i n c r e a s e  i n  b i n d e r  c o n c e n t r a t i o n  

i n c r e a s e s  m o d e r a t e l y  t h e  p a r t i c l e  s i z e .  The p a r t i c l e  

s i z e  d i s t r i b u t i o n  was n o t  r e a l l y  i n f l u e n c e d  by  t h e  

c h o i c e  o f  s o l v e n t  ( T a b l e  3 ) .  The same f i n d i n g s  were 

conf i rmed  when u s i n g  K 30 as w e l l  a s  K 1 2  or K 90  

as a b i n d e r .  

I n  most  c a s e s  g r a n u l e  f r i a b i l i t y  was i n v e r s e l y  

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

of a l l  P . V . P .  t y p e s  u s e d  ( T a b l e  2 ) .  I n  a l l  c a s e s  

w h e r e  a l c o h o l  was t h e  s o l v e n t ,  t h e  f r i a b i l i t y  n e a r -  

l y  d o u b l e s  e x c e p t  fo r  t h e  10 % K 30 and 10 % K 90  

where  a low f r i a b i l i t y ,  r a n g i n g  from 2 0  - 30 % i s  

o b s e r v e d  ( T a b l e  3 ) .  

T h i s  may i n d i c a t e  t h a t  t h e  r o l e  o f  m a n n i t o l  

as  a b i n d e r  is n o t  n e g l i g i b l e  and  i n f l u e n c e s  t h e  

f r i a b i l i t y  o f  t h e  g r a n u l e s .  T h e  s o l u b i l i t y  o f  man- 

n i t o l  i s  a b o u t  15 t i m e s  h i g h e r  i n  water t h a n  i n  

a l c o h o l .  N e v e r t h e l e s  i t  was i m p o s s i b l e  t o  o b t a i n  

g r a n u l e s  w i t h o u t  u s i n g  a s p e c i f i c  b i n d e r ,  i n d i c a -  
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ALUMINIUM-MAGNESIUM HYDROXIDE TABLETS 1227 

P.V.P.type 

P.V.P.conc.(w/w) 

TABLE 2 

K 12  K 30 i( 9 0  

2.5 5.0 10.0 2.5 5.0 10.0 2.5 5.0 10.0 

E f f e c t  o f  Type and Amount of  P.V.P.  u s i n g  Water  as t h e  

b i n d e r  s o l v e n t  on t h e  g r a n u l e  p r o p e r t i e s .  The g ranu-  

l a t i o n  was per formed i n  a p l a n e t a r y  m i x e r  and  t h e  gra- 

Particle size 
(urn) 

250 

250 - 500 

5a3 - 710 

710 - 1030 
’ 1030 

n u l e s  were oven d r i e d .  

~~ 

13.4 9.2 9.8 13.9 14.5 1 1 . 3  14.7 13.9 5.4 

29.4 20.1 25.2 29.7 26.4 25.1 27.4 25.6 15.7 
22.8 18.1 25.9 24.0 19.9 16.0 18.9 17.4 16.0 

28.0 42.0 5 . 7  24.3 33.6 26.0 22.7 28.4 27.7 

5.9 10.1 13.1 7.8 5.3 18.3 15.8 14.5 34 .8  

% weight 

~~ ~~~ 

0 10 9 10 12  10 8 Volume reduc- 
tion ( X )  

Friability 
( X I  38 3 5  28  37 2 6  24 

t i n g  t h e  i m p o s s i b i l i t y  t o  u s e  o n l y  m a n n i t o l  as a 

b i n d e r .  

Bulk volume r e d u c t i o n  w a s  i n  a l l  c a s e s  v e r y  

s i m i l a r  and n o r  t h e  t y p e  or c o n c e n t r a t i o n  o f  P . V . P . ,  

n e i t h e r  t h e  b i n d e r  s o l v e n t  had a marked i n f l u e n c e  

on t h e  b u l k  or t a p p e d  volume.  
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1228 

P a r t i c l e  s i z e  (urn) 

G 250 

250 - 5cW, 
500 - 710 
710 - 1003 

> 1003 

TABLE 3 

13.9 14.5 11 .3  16.1 16.0 10.6 
26.4 16.4 25.3 22.3 22.5 14.6 
19.9 19.9 18.9 17.2 16.5 12.1 

33.6 33.6 26.0 34.4 28.2 15.4 

5.3 15.3 18.3 9 . 7  16.4 46.9 

HERMAN AND REMON 

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

The g r a n u l a t i o n  was pe r fo rmed  w i t h  K-30 as  a b i n d e r  

i n  a p l a n e t a r y  m i x e r  and t h e  g r a n u l e s  were oven  d r i e d .  

G r a n u l e s  p r e p a r e d  w i t h  o t h e r  t y p e s  o f  P.V.P. r e v e a l e d  

s imilar  results. 

P.V. P .cone. (w /w)  2.5 5.0 10.0 2.5 5.0 10.0 t--- S o l v e n t  I water I a l c o h o l  

I 10 10 10 I 11 11 1 1  

The i n f l u e n c e  o f  g r a n u l a t i n g  and d r y i n g  equipment  

on  g r a n u l e  p r o p e r t i e s  

Because  o f  t h e  h i g h  f r i a b i l i t y  of g r a n u l e s  produced  

w i t h  a n  a l c o h o l i c  s o l u t i o n ,  water was used  as  a 

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

t a r y  m i x e r  and t h e  h i g h  s h e a r  g r a n u l a t o r .  All t h e  

g r a n u l e s  i n  t h i s  p a r t  of t h e  s t u d y  were oven  d r i e d .  

The i n f l u e n c e  of t h e  g r a n u l a t i n g  equipment  on  t h e  

p a r t i c l e  s i z e  d i s t r i b u t i o n  was n e g l i g i b l e .  
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ALUMINIUM-MAGNESIUM HYDROXIDE TABLETS 1229 

f r i a b i l i t y .  A h i g h e r  amount o f  f i n e  p r o d u c t i o n  

s h o u l d  have  i n f l u e n c e d  t h e  b u l k  volume r e d u c t i o n  

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

I n f l u e n c e s  on  t h e  a n t a c i d  c a p a c i t y  

T a b l e  4 shows t h e  a n t a c i d  c a p a c i t y ,  e x p r e s s e d  
-1 as meq.g f o r  t h e  g r a n u l e s  p roduced  i n  a p l a n e t a r y  

m i x e r  or a h i g h  shear g r a n u l a t o r  w i t h  d i f f e r e n t  

c o n c e n t r a t i o n s  o f  a l l  t y p e s  o f  P . V . P .  and  a l c o h o l  

or water as t h e  b i n d e r  s o l v e n t .  

A small  r e d u c t i o n  of t h e  a n t a c i d  c a p a c i t y  was 

o b s e r v e d  be tween t h e  d i f f e r e n t  b a t c h e s  when a l c o h o l  

w a s  t h e  b i n d e r  s o l v e n t .  A p ronounced  n e g a t i v e  i n -  

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

s e e n  when g r a n u l a t i o n  was pe r fo rmed  w i t h  a h i g h  

shear g r a n u l a t o r  and a h i g h  c o n c e n t r a t i o n  o f  t h e  

h i g h  m o l e c u l a r  we igh t  P . V . P .  ( K o l l i d o n  9 0 ) .  The 

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

t a r y  m i x e r  i s  less  i n f l u e n c e d  b y  t h e  t y p e  and  con-  

c e n t r a t i o n  o f  P .V .P .  

Oven d r i e d  g r a n u l e s  r e v e a l e d  s l i g h t l y  h i g h e r  

a n t a c i d  c a p a c i t i e s  t h a n  f l u i d i z e d  bed  d r i e d  g r a n u l e s ,  

e x c e p t  f o r  t h e  g r a n u l e s  p r e p a r e d  w i t h  10 % K 90  as 

a b l n d e r .  

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.



1230 HERMAN AND REMON 

TABLE 4 

The influence of the type of binder solution, type 

and concentration of binder, granulating and drying 

equipment on the antacid capacity (meq. g >, n = 3 ,  -1 

= + 0 . 5  SDmax - 

'Type o f  b i n d e r  

cone  . b i n d e r ( w / h  

Process d e f i n i -  

A P1 0 
w P 1  0 

W H  0 

W H F 1  

t i o n  
1 4 . 0  16.0 13.5 14.3 15.0 14.0 15.2 15.9 14.0 
15.1 16.0 13.8 15.5 15.8 15.6 15.5 15.9 15.4 
16.4 16.0 15.7 15.5 15.0 16.1 14.5 14.9 10.9 

16.4 15.2 15.6 15.3 14.9 15.5 1 4 . 1  13.8 13.6 

A = a l c o h o l  
W = water  
p1 = P l a n e t a r y  m i x e r  
H = High shear  m i x e r  
0 = Oven d r i e d  

F1 = F l u i d i z e d  bed d r i e d  

Fig. 1 compares the friability of granules pro -  

duced with the high shear granulator and the plane- 

tary mixer. 

the granules is lower when using a high shear granu- 

lator. 

sed massing effect, a higher fraction of mannitol is 

dissolved in comparison with the planetary mixer 

In nearly all cases the friability of 

This could indicate that, due to an increa- 

technique and an additional binding effect can be 
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FIG. 1 
F r i a b i l i t y  o f  oven  d r i e d  g r a n u l e s ,  g r a n u l a t e d  w i t h  
a n  aqueous  p o l y v i n y l p y r r o l i d o n e  s o l u t i o n  u s i n g  a 
p l a n e t a r y  m i x e r  o r  h i g h  s h e a r  g r a n u l a t o r .  The com- 

p o s i t i o n  of t h e  f o r m u l a s  i s  i n d i c a t e d  i n  T a b l e  1. 

e x p e c t e d .  S i m u l t a n e o u s l y  a b e t t e r  d i s t r i b u t i o n  of 

t h e  P . V . P .  m a y - b e  s u g g e s t e d .  

T h e  i n f l u e n c e  o f  t h e  d r y i n g  t e c h n i q u e  on t h e  

g r a n u l e  f r i a b i l i t y  is shown i n  F i g .  2 .  One e x p e c t s  

t h e  g r a n u l e  f r i a b i l i t y  t o  be  lower f o r  oven d r i e d  

g r a n u l e s  compared t o  f l u i d i z e d  bed  d r i e d  g r a n u l e s ,  
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8 

d 9 

F r i a b i l i t y  of  oven or f l u i d i z e d  bed  d r i e d  g r a n u l e s ,  
g r a n u l a t e d  w i t h  a n  aqueous  p o l y v i n y l p y r r o l i d o n e  
s o l u t i o n  u s i n g  a h i g h  s h e a r  g r a n u l a t o r .  T h e  com- 
p o s i t i o n  o f  t h e  f o r m u l a s  i s  i n d i c a t e d  i n  T a b l e  1. 

b e c a u s e  more f i n e s  a r e  p roduced  d u r i n g  t h e  f l u i d i -  

z a t i o n  s t e p ,  b u t  i n  t h e  c a s e  o f  h i g h  c o n c e n t r a t i o n s  

o f  h i g h  m o l e c u l a r  w e i g h t  P . V . P . ,  t h e  f r i a b i l i t y  of  

t h e  oven  d r i e d  g r a n u l e s  became even  h i g h e r  t h a n  t h e  

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

Volume r e d u c t i o n  a f t e r  t a p p i n g  i s  low (be low 

2 , 5  % i n  a l l  c a s e s ) .  No i m p o r t a n t  d i f f e r e n c e s  i n  
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ALUMINIUM-MAGNESIUM HYDROXIDE T A B L E T S  1233 

TABLE 5 

C o m p o s i t i o n  a n d  E v a l u a t i o n  o f  t h e  A n t a c i d  T a b l e t s  

K 50 I P . V .  P. type 
I 
I 

n r 6  S D ~ ~ ~ T  + 2.05 15.5 12.5 11.0 12.6 1J.5 15.b - I Hardness (Kg.cn-*) 

n = 3  SDmax: 0.01 0.22 0.51 0 .W 0.00 0.01 0.05 I Friability ( Z )  

Antacid caoacity 
(meq . g-1) 

20.0 16.0 I ) . )  14.2 1j.6 15.0 n = J  DSmax: 0.6 

K 90 
~~ ~~ ~~ ~~ 

2.5 2.5 5 5 5 5 

H I 0  HIP HI0 HIF P l l O  P l l F  

> 16.0 15.6 l U . O  15.2 11.9 8.95 

0.01 0.08 0.09 0.Ok 0.m 0.m 

15.7 1 b . 1  I b . 8  11.7 :1.9 lb.1 

volume r e d u c t i o n  a r e  o b s e r v e d  b e t w e e n  h i g h  s h e a r  and 

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

f l u i d i z e d  bed  a n d  oven  d r i e d  g r a n u l e s .  T h e s e  f i n d i n g s  

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

' T a b l e t  e v a l u a t i o n  

Only  t h e  h i g h  q u a l i t y  g r a n u l e s  were c o m p r e s s e d  

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

c a p a c i t y  ( T a b l e  5 ) .  The f r i a b i l i t y  o f  t h e  t a b l e t s  

i s  low ( <  0,5 % )  i n  a l l  c a s e s ,  The a n t a c i d  c a p a c i t y  

i s  c o m p a r a b l e ,  e x c e p t  for t h e  h i g h  s h e a r  g r a n u l a t e d -  

o v e n  d r i e d  or f l u i d i s e d  bed d r i e d  g r a n u l e s ,  p r e p a r e d  
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1234 HERMAN AND REMON 

w i t h  a 5 % a q u e o u s  K 30 b i n d e r  s o l u t i o n  where  a n  

e x c e p t i o n a l  h i g h  a n t a c i d  c a p a c i t y  was o b s e r v e d .  

C O N C L U S I O N  

The u s e  o f  water  as b i n d e r  s o l u t i o n  a n d  t h e  a d -  

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

a n t a c i d s .  

The g r a n u l e  p r o p e r t i e s  a r e  s t r o n g l y  d e p e n d e n t  o n  

t h e  t y p e  and  c o n c e n t r a t i o n  o f  P . V . P .  u s e d  d u r i n g  t h e  

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

P . V . P .  or a low c o n c e n t r a t i o n  of b i n d e r  r e v e a l s  a 

h i g h  f r i a b i l i t y .  T h e  i n c r e a s e  o f  m o l e c u l a r  w e i g h t  

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

p a c i t y .  

G r a n u l e  p r o p e r t i e s  a r e  improved  by t h e  u s e  o f  

a h i g h  shea r  g r a n u l a t o r  a n d  o v e n  d r y i n g .  

The compressed  g r a n u l e s  show e x c e l l e n t  f r i a b i -  

l i t y  and  h a r d n e s s .  T a b l e t s  c o n t a i n i n g  5 % K 30 

r e v e a l e d  e x c e l l e n t  a n t a c i d  c a p a c i t i e s .  
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