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ABSTRACT 

F a c t o r s  a f f e c t i n g  t h e  performance o f  a n t a c i d s  F-MA 11, 

d ihyd roxy  aluminum aminoacetate, magaldrate and magnesium 

hyd rox ide  were s t u d i e d  -- i n  v i t r o  us ing  Schaub's a c i d  n e u t r a l i z a t i o n  

t e s t ,  a m o d i f i e d  Reheis r e a c t i o n  v e l o c i t y  t e s t  and t h e  USP t e s t .  

From t h e  r e s u l t s  ob ta ined  i t  was e v i d e n t  t h a t  t y p e  and combinat ion 

o f  an tac id ,  t h e  ad juvan ts  and f o r m u l a t i o n  techniques used i n  pre-  

p a r a t i o n  o f  a n t a c i d s  a f f e c t  t h e i  r performance. The USP p r e l  i m i -  

nary  a n t a c i d  t e s t  and a c i d  n e u t r a l i z a t i o n  t e s t  a re  n o t  op t ima l  - i n  

v i t r o  t e s t s  t o  eva lua te  i n  v i t r o  onset and d u r a t i o n  o f  a c t i o n  o f  

antac ids.  

-- 

~~ 
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1 7 0  

R e c e n t l y  Drake and Hol 

PARAB, NAYAK, AND RITSCHEL 

INTRODUCTION 

ander2)  compared t h e  a c i d  n e u t r a l i z i n g  

c a p a c i t y  o f  commercidl l y  a v a i l a b l e  l i q u i d  and t a b l e t  a n t a c i d  f o r -  

m u l a t i o n s  w i t h  c o s t  e f f e c t i v e n e s s .  They suggested  t h a t  t h e  

p r e s c r i b i n g  p h y s i c i a n  shou ld  t a k e  i n t o  account  t h e  n e u t r a l i z i n g  

c a p a c i t y  p e r  u n i t  c o s t ,  sodium c o n t e n t ,  p a l a t a b i l i t y  and s i d e  

e f f e c t s  o f  t h e  a n t a c i d .  They found h i g h e r  n e u t r a l i z i n g  c a p a c i t y  o f  

l i q u i d  f o r m u l a t i o n s  o v e r  t a b l e t  f o r m u l a t i o n s  hav ing  t h e  same com- 

p o s i t i o n .  

m u l a t i o n  had h i g h e r  n e u t r a l i z i n g  c a p a c i t y  t h a n  t h e  l i q u i d  

The e x c e p t i o n  was R iopan P l u s  i n  wh ich  t h e  t a b l e t  f o r -  

f o r m u l a t i o n  as shown i n  T a b l e  1 wh ich  i s  an e x c e r p t  o f  t h e  da ta  

o f  Drdke and H a l l a n d e r * ) .  

TABLE 1 

A c i d  N e u t r a l i z i n g  C a p a c i t y  o f  Commercidl T a b l e t s  and L i  
(Data  comp i led  f rom Drdke and H o l l a n d e r  Forms. 

A n t a c i d  Dosage meq/ tdb l  e t  Compos i t i on  p e r  
Form o r  5 m l  l i q u i d  t a b l e t  o r  5 m l  

l i q u i d  

My lan ta  I 1  l i q u  

G e l u s i l  I 1  l i q u  

M y l d n t d  11 t a b l e t  11.0 Aluminum h y d r o x i d e  400 mg 
Magnesium h y d r o x i d e  400 mg 
S i  meth i cone 30 mg 

G e l u s i l  I 1  t a b l e t  8.2 Aluminum h y d r o x i d e  400 mg 
Magnesium h y d r o x i d e  400 mg 
S ime th i cone  30 vl 

d 18.0 A1 umi num h y d r o x i d e  400 mg 
Magnesium h y d r o x i d e  400 mg 
S i met h i cone 30 mg 

Magnesium h y d r o x i d e  400 mg 
S i met h i cone 

d 15.0 A1 umi nurn h y d r o x i d e  400 mg 

30 rng 
R iopan P l u s  t a b l e t  10.0 Mag a 1 d r a t e  480 mg 

S ime th i cone  20 mg 

S i m e t h i  cone 20 mq 
Riopan p l u s  l i q u i d  9.0 Mag a1 d r a t e  480 El 

Amp h og e l  t a b 1  e t  2.0 A1 umi num h y d r o x i d e  300 rrfj 
Amphogel 1 i q u i d  7.0 A1 umi num h y d r o x i d e  300 mg 
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I N  VITRO PERFORMANCE OF SELECTED ANTACIDS 1 7 1  

I f  t h e  q u a n t i t y  and c o m b i n a t i o n  o f  a c t i v e  i n g r e d i e n t s  i n  t h e  

f o r m u l a t i o n s  a r e  t h e  same i n  dosage forms manu fac tu red  by d i f -  

f e r e n t  companies, one may expec t  them t o  have i d e n t i c a l  a c i d  

n e u t r a l i z i n g  c a p a c i t y .  B u t  t h i s  was n o t  observed i n  t h e  case o f  

M y l a n t a  I 1  and G e l u s i l  I 1  t a b l e t  and l i q u i d  dosage forms. The 

M y l a n t a  I 1  t a b l e t  had h i g h e r  n e u t r a l i z i n g  c a p a c i t y  t h a n  G e l u s i l  11 

t a b l e t .  The M y l a n t a  I 1  l i q u i d  had h i g h e r  n e u t r a l i z i n g  c a p a c i t y  

t h a n  G e l u s i l  I 1  l i q u i d .  T h i s  d i f f e r e n c e  among t h e  t a b l e t s  and 

l i q u i d s  may b e  due t o  t h e  d i f f e r e n c e  i n  pha rmaceu t i ca l  p r o c e s s i n g  

and t h e  a d j u v a n t s  used by t h e  manu fac tu re r .  

Severa l  su rveys  of  a n t a c i d  p r o d u c t s  have been r e p o r t e d  i n  t h e  

p a s t  d e c a d e l - l o ) ,  d e a l i n g  w i t h  t h e  e v a l u a t i o n  o f  -- i n  v i v o  and - i n  

v i t r o  parameters.  S t u d i e s  address ing  t h e  e f f e c t  o f  a d j u v a n t s  and 

m a n u f a c t u r i n g  method on per fo rmance have been p u b l i s h e d  i n  t h e  

s i  x t  i es11-12. 

The purpose o f  t h i s  s t u d y  was t o  e v a l u a t e  -- i n  v i t r o  t h e  p e r f o r -  

mance o f  f o u r  a n t a c i d  compounds a l o n e  o r  i n  comb ina t ion ,  t h e  a d d i -  

t i o n  o f  an i n e r t  a d j u v a n t  (hyd roxyp ropy l  m e t h y l c e l l u l o s e )  and 

t e c h n o l o g i c a l  i n c o r p o r a t i o n  o f  t h e  a d j u v a n t  i n t o  t h e  f o r m u l a t i o n .  

Hydroxyp ropy l  m e t h y l c e l l u l o s e ,  HPMC, was t h e  a d j u v a n t  o f  c h o i c e  

because i t  has been used w i d e l y  as a suspending agent ,  b i n d i n g  

agent  and v i s c o s i t y  i n c r e a s i n g  agent  i n  many o f  t h e  pharmaceu t i ca l  

p repa r a t  i ons. 
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172 PARAB, NAYAK, AND RITSCHEL 

MATERIAL AND METHODS - 

Mate r i  a 1 

An tac id  compounds used were F-MA l l a ,  d ihyd roxy  aluminum ami- 

noacetate (DAA)b, magaldratec and magnesium hydroxided. The adju-  

vants  h - l d  and reayents2a-2c used f o r  t h e  p r e p a r a t i o n  of a n t a c i d s  

were o f  pharmaceut icdl  and reagent grade, r e s p e c t i v e l y .  

P r e p a r a t i o n  - o f  A n t a c i d  T a b l e t s  

The compos i t i on  o f  exper imenta l  t a b l e t  i s  shown i n  Table 2. 

There were t h r e e  groups: APD 2 (DAA), APD 3 (magaldrate)  and 

APD 4 (magaldrate + F-MA 11). I n  t h e  APD 2 and APD 3 groups t h e  

d i s t r i b u t i o n  o f  HPMC was var ied.  F o r  example APD 3-4 had 500 mg 

o f  magaldrate as a c t i v e  i n g r e d i e n t .  HPMC was used i n  b o t h  t h e  

i n t e r n a l  phase and t h e  e x t e r n a l  phase and a l s o  used as  g r a n u l a t i n g  

agent. APD 3-6 and APD 3-7 d i f f e r  f rom APD 3-4, as t h e  former one 

had HPMC i n  t h e  e x t e r n a l  phase o n l y  and t h e  l a t t e r  one d i d  no t  

c o n t a i n  any HPMC. 

ak -MA11, Rei d-Prov i  den t  L a b o r a t o r i e s  , Inc., N.W. /At1 an ta  , GA 

bDi hydroxy a1 umi num ami noacetate,  L o t  No. 09164, A.M. Robins 

CMagaldrate, L o t  No. B239BCE, Ayerst  L a b o r a t o r i e s ,  Inc., New York, 

dMagnesiurn hydrox ide,  Matheson Coleman and B e l l ,  Norwood, OH 

1aHydroxypropyl  me thy l ce l  l u l o s e  4000, F i s h e r  S c i e n t i f i c  Company, 

I b T a l c ,  Matheson Coleman and B e l l ,  Norwood, OH 45212 
1cPotato s ta rch ,  Matheson Coleman and B e l l ,  Norwood, OH 45212 
IdMann i to l ,  Matheson Coleman and Be1 1,  Norwood, OH 45212 
ZaPepsin, F i s h e r  S c i e n t i f i c  Company, F a i r  Lawn, New Jersey 
2bHydroch lo r i c  ac id ,  Matheson Coleman and B e l l ,  Norwood, OH 
2cSodium c h l o r i d e ,  Matheson Coleman and B e l l ,  Norwood, OH 

30308 

Company, Richmond, V i r g i n i a  23220 

NY 10017 

45212 

F a i r  Lawn, NJ 07410 

07410 
45212 

45212 
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174 PARAB, NAYAK, AND RITSCHEL 

The exper imen ta l  t a b l e t s  APD 3-5 and APD 3-8 had 500 mg o f  

a c t i v e  i n g r e d i e n t  (maga ld ra te )  and 150 mg o f  magnesium hyd rox ide .  

They d i f f e r e d  f r o m  each o t h e r  as APD 3-5 had HPMC i n  t h e  e x t e r n a l  

phase, whereas APD 3-8 was w i t h o u t  HPMC. S i m i l a r  t y p e  o f  d i s t r i -  

b u t i o n  o f  HPMC was done i n  t h e  a n t a c i d  t d b l e t  o f  t h e  APD 2 g roup  

hav ing  DAA as t h e  a c t i v e  i n g r e d i e n t .  

The e x p e r i m e n t a l  t a b l e t  APD 4 was a c o m b i n a t i o n  o f  maga ld ra te ,  

F-MA 11 and magnesium hyd rox ide .  

t a i n  HPMC. 

T h i s  g roup  (APD 4 )  d i d  n o t  con- 

A l l  expe r imen ta l  t a b l e t s  c o n t a i n e d  200 mg o f  m a n n i t o l  , 5.1 % 

p o t a t o  s t a r c h  ( d i s i n t e g r a t i n g  agen t )  and 2 % t a l c  as l u b r i c a n t .  

The g e n e r a l i z e d  p rocedure  f o r  p r e p a r a t i o n  o f  t h e  e x p e r i m e n t a l  

t a b l e t s  was as f o l l o w s :  

M a n n i t o l  , a c t i v e  i n g r e d i e n t  (DAA o r  maga ld ra te  o r  maga ld ra te  

+F-MA 11)  were mixed. 

d i s p e r i o n  o f  HPMC i n  water.  The dough mass was passed t h r o u g h  an 

o s c i l l a t i n g  g r a n u l a t o r 3  hav ing  s i e v e  s i z e  o f  1 mm. 

were d r i e d  a t  60°C f o r  30 minutes.  The d r y  mass was t h e n  passed 

t h r o u g h  a s i e v e  o f  1 m lumen s i ze .  The f i n e s  were separa ted  

u s i n g  s i e v e  No. 200. Ten p e r c e n t  f i n e s ,  HPMC, magnesium 

h y d r o x i d e ,  p o t a t o  s t a r c h  and t a l c  were added by  t u m b l i n g  method t o  

t h e  g ranu les .  The g r a n u l e s  were compressed on a s i n g l e  punch 

t a b l e t i n g  machine4 t o  a b i convex  t a b l e t  hav ing  6 kg hardness. 

A dough mass was made u s i n g  w a t e r  o r  

The g r a n u l e s  

3Erweka-Apparatebau, Type FGS, Model No. 24995, Heusenstamn, West 

4 T a b l e t i n g  machine, Model No. 8909-70, Ernil Korsch  M a c h i n e n f a b r i k ,  
Ge rma ny 

B e r l  i n ,  West Germany 
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I N  VITRO PERFORMANCE OF SELECTED ANTACIDS 175 

I n  V i t r o  T e s t i n g  -- 

M o d i f i e d  Reheis R e a c t i o n  V e l o c i t y  Tes t  

I n  t h e  Rehe is  r e a c t i o n  v e l o c i t y  t e s t l l )  t h e  w e i g h t  o f  sample 

c o n t a i n i n g  t h e  e q u i v a l e n t  o f  0.5 gram o f  A1203 was added t o  100 m l  

o f  0.1 N HC1 a t  37.5"C and was a g i t a t e d  manua l l y  and t h e  t i m e  no ted  

t o  reach pH 3.5. 

Acco rd ing  t o  F u c h s l 3 )  t h e  human stomach c o n t a i n s  t h e  equ i  va- 

l e n t  o f  a p p r o x i m a t e l y  50 m l  o f  0.1 N HC1 s h o r t l y  a f t e r  meals. 

Hence, i n  t h e  m o d i f i e d  Rehe is  r e a c t i o n  v e l o c i t y  t e s t ,  0.5 gram o f  

a c t i v e  subs tance,  e i t h e r  s i n g l e  i n g r e d i e n t  o r  comb ina t ion ,  was 

added t o  50 m l  o f  0.1 N HC1 m a i n t a i n e d  a t  37 T 1°C. The m i x t u r e  

was a g i t a t e d  a t  100 rpm u s i n g  a magnet ic  s t i r r e r  and t h e  t i m e  was 

reco rded  t o  reach pH 3.5. 

A c i d  N e u t r a l i z a t i o n  T e s t  

R e c e n t l y  Brouwers and T y t g a t 1 7 )  o b t a i n e d  a good c o r r e l a t i o n  

between i n  v i t r o  and i n  v i v o  e v a l u a t i o n  of  a n t a c i d s  u s i n g  a 

m o d i f i e d  Schaub's t e s t  and i n  v i v o  t e s t i n g  by stomach pH 

e l  e c t  rode. 

-- -- 
-- 

I n  t h e  p r e s e n t  s t u d y  t h e  a c i d  n e u t r a l i z a t i o n  t e s t  o f  Schaub 

was used14-16). 

g a s t r i c  s e c r e t i o n  and g a s t r i c  emptying. An a n t a c i d  t a b l e t  i s  

i n t r o d u c e d  i n t o  a beaker  c o n t a i n i n g  150 m l  of  a r t i f i c i a l  g a s t r i c  

f l u i d  "A" ( p e p s i n  1.5 grams, 0.05 N HC1 q.s. 1 L i t e r ) ,  k e p t  a t  37°C 

i n  a t h e r m o s t a t i c a l l y  c o n t r o l l e d  w a t e r  bath.  Us ing  a magnet ic  

The Schaub t e s t  s i m u l d t e s  i n  v i v o  c o n d i t i o n s  o f  -- D
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176 PAFUB, NAYAK, AND RITSCHEL 

s t i r r e r  t h e  c o n t e n t  i s  a g i t a t e d  a t  100 rpm. 

a f t e r  1, 3, 5 and 10 minutes ,  and t h e r e a f t e r  e v e r y  10 minu tes .  

A f t e r  eve ry  10 m inu te  pH read ing ,  20 m l  o f  t h e  g a s t r i c  a n t a c i d  

m i x t u r e  i s  w i thd rawn  by  means o f  a p i p e t t e  and r e p l a c e d  by 20 m l  

o f  g a s t r i c  f l u i d  "6" ( p e p s i n  1.5 grams, 0.1 N HC1 q.s. 1 L i t e r ) .  

The p rocedure  i s  c o n t i n u e d  u n t i l  t h e  pH drops  be low pH 3. 

o n s e t  o f  a c t i o n  i s  t h e  t i m e  needed t o  reach pH 3 and t h e  d u r a t i o n  

o f  a c t i o n  i s  t h e  t i m e  t h e  pH remains above 3. 

The pH i s  measured5 

The 

P r e l i m i n a r y  A n t a c i d  T e s t  

The p r e l i m i n a r y  a n t a c i d  t e s t  was pe r fo rmed  a c c o r d i n g  t o  t h e  

U S P W .  

A c i d  N e u t r a l i z i n g  C a p a c i t y  T e s t  

The a c i d  n e u t r a l  i z i  ng c a p a c i t y  t e s t  was pe r fo rmed  a c c o r d i n g  t o  

U S P W  . 
D i  s i nteg  r a t  i on T i  me 

D i s i n t e g r a t i o n  was t e s t e d  a c c o r d i n g  t o  t h e  USPl8) u s i n g  t h e  

Erweka d i s i n t e g r a t i o n  t e s t  apparatus6. 

RESULTS AND D I S C U S S I O N  - 

The r a t e s  o f  n e u t r a l i z a t i o n  de te rm ined  by t h e  m o d i f i e d  Rehe is  

r e a c t i o n  v e l o c i t y  t e s t  a r e  g i v e n  i n  Tab le  3. Among t h e  a n t a c i d  

S F i s h e r  Accumets pH meter ,  Model 142, F i s h e r  S c i e n t i f i c  Company, 

% i s i n t e g r a t i o n  t e s t  appara tus ,  Erweka, t y p e  2T4, Heusenstamn, 
P i t t s b u r g h ,  PA 15219 

West Ge rma ny . 
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I N  VITRO PERFORMANCE OF SELECTED ANTACIDS 1 7 7  

TABLE 3 

Rate  o f  A c i d  N e u t r a l i z a t i o n  f o r  Va r ious  A n t a c i d s  
Acco rd ing  t o  t h e  M o d i f i e d  Rehe is  R e a c t i o n  V e l o c i t y  T e s t  

_----- -- 
A n t a c i d  Time [seconds] 

F-MA 11 60 

F MA 11 t Magnesium h y d r o x i d e  (3:1.3) 23 

D hyd roxy  aluminum aminoace ta te  163 

D hyd r o x y  a1 umi num arni n o a c e t a t e  t 
Magnesium h y d r o x i d e  (3:  1.3) 34 

Mag a 1 d r a t e  

Maga ld ra te  t Magnesium h y d r o x i d e  (3:1.3) 20 

Magnesium h y d r o x i d e  7 

45 

compounds, magnesium h y d r o x i d e  had t h e  f a s t e s t  n e u t r a l i z a t i o n  r a t e  

( 7  seconds) f o l l o w e d  by maga ld ra te  (45  seconds),  F-MA 11 (60 

seconds) and DAA (163 seconds). When F-MA 11, DAA and maga ld ra te  

were combined w i t h  magnesium h y d r o x i d e  i n  t h e  r a t i o  o f  (3:1.3), i t  

was no ted  t h a t  i n  a l l  t h e  comb ina t ions  t h e  n e u t r a l i z a t i o n  r a t e  was 

a c c e l e r a t e d  compared t o  t h e  i n d i v i d u a l  n e u t r a l i z a t i o n  r a t e .  

E s p e c i a l l y  t h e  n e u t r a l i z a t i o n  r a t e  o f  DAA (163 seconds) was 

reduced t o  about  one f i f t h  when DAA and magnesium h y d r o x i d e  c o m b i n a t i o n  

was used (34 seconds).  Hence f o r  a compound o f  h i g h  n e u t r a l i z a -  

t i o n  c a p a c i t y  t h e  onse t  can be  g r e a t l y  improved, i f  necessary,  b y  

c o m b i n a t i o n  w i t h  a n o t h e r  a n t a c i d  as demonst ra ted  i n  Tab le  3. 

It has been r e p o r t e d  t h a t  t h e  r e a c t i o n  v e l o c i t y  o f  aluminum 

h y d r o x i d e  g e l  f o rm was p ro longed  f rom 120 t o  660 seconds a f t e r  f o u r  
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178 PARAB, NAYAK, AND RITSCHEL 

4 

3 

P" 2 

1 

a '  

1 3.5 10 20 30 40  50 

TIME IN MINUTES 

FIGURE 1 

A c i d  n e u t r a l i z a t i o n  o f  a n t a c i d  determined by Schaub's method 

F-MA 11 - - 5ooq ........ ........ 250mg 

Magaldrate - - 5 0 0 q  ........ ........ 250mg 

D AA - Ir- 5ooq ........ * ....... 250mg 

years  o f  s t o r a g e l l ) .  

t o  prevent  t h e  change i n  r e a c t i o n  v e l o c i t y  which has t o  be f u r t h e r  

i nvest  igated.  

Combinat ion o f  an tac ids  m igh t  be advantageous 

The e f f e c t  o f  t y p e  and amount o f  t h e  a n t a c i d s  on onset and 

d u r a t i o n  determined by Schaub's a c i d  n e u t r a l i z a t i o n  t e s t  i s  shown 

i n  Fig. 1. It was observed t h a t  magaldrate had t h e  f a s t e s t  onset 

f o l l o w e d  by F-MA 11 and DAA. Magaldrate and F-MA 11 showed s i m i -  

l a r  d u r a t i o n  o f  ac t i on .  F-MA 11 ma in ta ined  a maximum pH i n  

t h e  range o f  3.8 t o  4 and magaldrate ma in ta ined  a maximum pH i n  

t h e  range o f  3.5 t o  3.7. A d i f f e r e n t  performance was observed i n  
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I N  VITRO PERFORMANCE OF SELECTED ANTACIDS 179 

TABLE 4 

Ac id  N e u t r a l i z a t i o n  o f  Antac ids by Schaub's Method 

Time t o  Time above Maximum 
An tac id  reach pH 3 PH 3 PH 

[ m i  n. 1 Cmin.1 -- 
F-MA 11 (500 w )  2.5 33.5 3.97 

F-MA 11 (500 mg) + 
Mag nes i um hyd r o x i  de 
(150 mg) < 1  49.0 4.14 

Magaldrate (500 mg) < 1 34.0 3.70 

Magaldrate (500 mg) + 
Magnesi um hyd rox ide  
(150 ms) < 1  

D i  hydroxy a1 umi num 
aminoacetate (500 mg) 4.0 

44.0 4.17 

14.0 3.59 

D i  hydroxy a1 umi num 
aminoacetate (500 mg) t 
Magnesi um hyd rox ide  
(150 mg) 2.0 32.0 4 .O 

Magaldrate (250 mg) t 

Mag ne s i um hy d rox  i d e 
F-MA 11 (250 4) t 

(150 ms) < 1  56.0 4.11 

DAA as i t  took 4 minutes t o  reach pH 3 and ma in ta ined  t h i s  e f f e c t  

(pH > 3 )  o n l y  f o r  14 minutes. It was a 

t h e  t h r e e  an tac ids ,  t h e  250 mg dose f a i  

3 .  

The e f f e c t  o f  combinat ions o f  antac 

so observed t h a t  i n  a l l  

ed t o  r a i s e  t h e  pH above 

d on t h e  onset and dura- 

t i o n  determined by Schaub's method are g i v e n  i n  Table 4. 

observed t h a t  i n  a l l  t h e  t h r e e  an tac ids  t h e  i n c l u s i o n  o f  magnesium 

hyd rox ide  reduced t h e  t i m e  o f  onset and increased t h e  d u r a t i o n  o f  

I t  was 
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180 PARAB, NAYAK, AND RITSCHEL 

t h e  e f f e c t .  A pronounced d i f f e r e n c e  was observed f o r  DAA. The 

i n c l u s i o n  o f  magnesium h y d r o x i d e  r e s u l t e d  i n  onse t  o f  2 m inu tes  

compared t o  4 m inu tes  and t h e  d u r a t i o n  o f  e f f e c t  was i n c r e a s e d  

f rom 14 m inu tes  t o  32  minutes.  

The b e s t  r e s u l t s  were observed i n  t h e  c o m b i n a t i o n  o f  F-MA 11, 

maga ld ra te  and magnesium hydrox ide .  The onse t  was immediate and 

t h e  d u r a t i o n  was 56 minutes.  However, t h e  chemica l  mechanism o f  

decrease i n  onse t  and i n c r e a s e  i n  d u r a t i o n  o f  e f f e c t  o f  t h e s e  com- 

b i n a t i o n s  needs f u r t h e r  e v a l u a t i o n .  

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

t a b l e t s  ( T a b l e  2 )  de te rm ined  by Schaub's method a r e  g i v e n  i n  Tab le  

5. The exper imen ta l  t a b l e t  APD 2-7 wh ich  c o n t a i n e d  DAA, had an 

onse t  w i t h i n  2.56 m inu tes  and t h e  d u r a t i o n  o f  e f f e c t  was 16.75 

minu tes .  The i n c l u s i o n  o f  HPMC i n t o  t h e  e x t e r n a l  phase (APD 2-6) 

i n c r e a s e d  t h e  onse t  t i m e  t o  6.93 m inu tes  and t h e  d u r a t i o n  was 

reduced t o  8 minu tes .  When t h e  HPMC was d i s t r i b u t e d  i n s i d e  and 

o u t s i d e  t h e  g r a n u l e s  and as a g r a n u l a t i n g  agent  (APD 2-4) t h e  

t a b l e t s  f a i l e d  t o  r a i s e  t h e  pH above 3. I n c o r p o r a t i o n  o f  magnesium 

h y d r o x i d e  i n t o  t h e  e x t e r n a l  phase (APD 2-8) gave immedia te  onse t ,  b u t  

when HPMC was i n c o r p o r a t e d  a long  w i t h  magnesium h y d r o x i d e  i n t o  t h e  

e x t e r n a l  phase (APD 2-5),  t h e  onse t  was de layed  t o  2.86 minu tes .  

S i m i l a r  o b s e r v a t i o n s  were observed i n  t h e  magd ld ra te  g roup  APD 3-4 

t o  APD 3-8. 

The exper imen ta l  t a b l e t  APD 4 wh ich  i s  a c o m b i n a t i o n  o f  

maga ld ra te ,  F-MA 11 and magnesium hyd rox ide ,  gave t h e  b e s t  p e r f o r -  

mance ( T a b l e  5 )  as t h e  onse t  was w i t h i n  2 m inu tes  and gave a 
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IN VITRO PERFORMANCE OF SELECTED ANTACIDS 181 

TABLE 5 

A c i d  N e u t r a l i z a t i o n  of Exper imental  Tab le ts  
b y  Schaub's Method (Mean k S.D., n = 3 )  

Code Composi t ion Time t o  a t t a i n  Time above 
pH 3 [min] pH 3 [min.] 

APD 2-7 

APD 2-6 

APD 2-4 

APD 2-8 

APD 2-5 

APD 3-7 

APO 3-6 

APD 3-4 

APD 3-8 

APD 3-5 

APD 4 

DAA 

DAA/HPMC 

DAA/HPMC 

Mag a 1 d r a t e  

Magal d rate/HPMC 

Magal drate/HPMC 

Magaldrate/Mg(OH)~ 

Mag a 1 d r a  te/Mg (OH )2 
/HPMC 

Magal d rate/F-MA 11 / 
Mg ( W 2  

2.56 (0.90) 

6.93 (1.00) 

- 

0.66 (1.15) 

2.86 (1.20) 

1.66 (0.57) 

2.33 (0.45) 

- 
1.00 (0.43) 

3.00 (1.5) 

2.00 (0.00) 

16.75 (1.10) 

8.06 (3.76) 

- 

29.57 (4.03) 

28.66 (2.3) 

31.00 (3.00) 

22.66 (3.78) 

- 

42.8 (0.28) 

41.5 (2.5) 

50.5 (2.67) 

l o n g e r  d u r a t i o n  o f  e f f e c t  (50 minutes)  compared t o  o t h e r  e x p e r i -  

mental t a b l e t s .  

Hence, a l l  these v a r i a t i o n s  i n  onset and d u r a t i o n  o f  a c t i o n s  

i l l u s t r d t e  t h e  importance o f  t h e  e f f e c t  o f  ad juvan ts  and t h e  f o r -  

m u l a t i o n  technique on t h e  performance o f  an a n t a c i d  t a b l e t .  

HPMC has been used as a suspending and as a v i s c o s i t y  

i n c r e a s i n g  agent i n  many fo rmu la t i ons .  The inc reased  v i s c o s i t y  o f  

a n t a c i d  i n  t h e  stomach may a s s i s t  i n  delayed g a s t r i c  emptying r a t e  
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182 PARAB, NAYAK, AND RITSCHEL 

TABLE 6 

A c i d  N e u t r a l i z i n g  Capac i t y ,  P r e l i m i n a r y  A n t a c i d  Tes t  
and D i s i n t e g r a t i o n  Tes t  o f  Exper imen ta l  T a b l e t s  

A c i d  P r e l  i m i  n a r y  D i  s i nteg  r a t  i on , 
n e u t r a l i z i n g  a n t a c i d  t e s t ,  USP 

Code c a p a c i t y  , USP USP [ m i  n] 
meq/dose [ P H I  -- 

0.6 + 0.13 

1.03 t 0.05 APD 2-6 8.51 3.91 

APD 2-4 8.78 3.92 5.33 - + 1.44 

APD 2-7 a. 91 4.00 - 
- 

APD 2-8 12.95 

APD 2-5 13.39 

5.44 0.83 - t 0.14 
0.6 t 0.13 - 5.00 

APD 3-7 12.36 3.85 0.33 - t 0.14 
APD 3-6 12.26 3.79 0.59 - t 0.16 

20.0 t 1.2 

0.25 t 0.0 

APD 3-4 11.56 3.81 - 
- APD 3-8 17.97 6.88 

APD 3-5 16.81 7.07 5.66 t 0.28 - 

0.30 t 0.1 - APD 4 17.65 4.12 

and may p r o l o n g  t h e  a n t a c i d  a c t i v i t y  i n  t h e  stomach. Hence, 

a l t h o u g h  t h e  v i s c o s i t y  i n c r e a s i n g  agen ts  a r e  i n c o r p o r a t e d  i n  many 

a n t d c i d  p r e p d r a t i o n s ,  t h e y  have t o  be e v a l u a t e d  f o r  t h e i r  p e r f o r -  

mance by p r o p e r  i n  v i t r o  t e s t s .  -- 
The r e s u l t s  o f  t h e  -- i n  v i t r o  t e s t s  o f  t h e  e x p e r i m e n t a l  t a b l e t s  

de te rm ined  acco rd ing  t o  USP s p e c i f i c a t i o n s 1 8 )  a r e  g i v e n  i n  T a b l e  6. 

It was observed t h a t  t h e  APD 2-4 group wh ich  f a i l e d  t o  r a i s e  t h e  

pH t o  3 i n  Schaub's n e u t r a l i z a t i o n  t e s t  passed a l l  USP t e s t s l a ) .  
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IN VITRO PERFORMANCE OF SELECTED ANTACIDS 183 

A l t h o u g h  t h e  e x p e r i m e n t a l  t a b l e t s  f o r m u l a t e d  by d i f f e r e n t  

t echn iques  showed d i  f f e r e n c e s  i n  t h e i  r per fo rmances when t e s t e d  

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

p redominant  when t h e  exper imen ta l  t a b l e t s  were t e s t e d  a c c o r d i n g  t o  

USP18). 

t h e i r  onset  and d u r a t i o n  when t e s t e d  by Schaub's method ( T a b l e  5).  

However t h e s e  d i f f e r e n c e s  a r e  n e i t h e r  i n d i c a t e d  by a c i d  n e u t r a l  i- 

z a t i o n  c a p a c i t y  t e s t ,  p r e l i m i n a r y  a n t a c i d  t e s t  n o r  d i s i n t e g r a t i o n  

t e s t  s p e c i f i e d  by t h e  U S P 1 8 )  ( T a b l e  6).  

F o r  example APD 2-7 and APD 2-6 showed d i f f e r e n c e s  i n  

The p r e l i m i n a r y  a n t a c i d  t e s t  USP18) i s  a good s c r e e n i n g  t e s t  

f o r  a n t a c i d  p r o d u c t s  and assures  min ima l  n e u t r a l i z i n g  c a p a c i t y .  

The a c i d  n e u t r a l i z a t i o n  c a p a c i t y  t e s t  USP18), wh ich  g i v e s  a number 

o f  meq o f  a c i d  n e u t r a l i z e d  by one dose o f  a n t a c i d  i n  15 m inu tes  

appears t o  be an i n d i r e c t  assay. 

t e s t s  a r e  no t  i n d i c a t i v e  r e g a r d i n g  onse t  and d u r a t i o n  o f  a n t a c i d  

p r e p a r a t i o n .  

These two o f f i c i a l  ia v i t r o  

CONCLUSION 

The f o l l o w i n g  c o n c l u s i o n s  were drawn froin t h e  s tudy :  

1. The o v e r a l l  e f f e c t  o f  an a n t a c i d  depends on t y p e  o f  a n t a c i d .  

2. F o r  t h e  compound o f  h i g h  n e u t r a l i z a t i o n  c a p a c i t y  t h e  onse t  i f  

necessary  can be g r e a t l y  improved by c o m b i n a t i o n  w i t h  a n o t h e r  

a n t a c i d  hav ing  h i g h  r e a c t i o n  v e l o c i t y .  

3. The i n c l u s i o n  o f  a d j u v a n t s  and t h e  f o r m u l a t i o n  t e c h n i q u e  may 

a f f e c t  t h e  a n t a c i d  performance. 
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4. The USP p r e l i m i n a r y  a n t a c i d  t e s t  and a c i d  n e u t r a l i z a t i o n  capa- 

c i t y  t e s t  seem no t  t o  d i s c r i m i n a t e  enough t o  d i s t i n g u i s h  

between ''U v i t r o "  onset and d u r a t i o n  o f  a n t a c i d  p repara t i ons .  
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