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ABSTRACT 

The e f f e c t  o f  d i f f e r e n t  t y p e s  and  c o n c e n t r a t i o n s  of 

some s t a r c h e s  a s  d i s i n t e g r a n t s  on t h e  p r o p e r t i e s  o f  a s p i -  

r i n  t a b l e t s  a s  a model f o r  doub le  compressed t a b l e t s  w a s  

s t u d i e d .  The f o r m u l a t e d  t a b l e t s  were e v a l u a t e d  u s i n g  t h e  

U.S.P. o f f i c i a l  t e s t s  and  some o t h e r  s e l e c t e d  n o n o f f i c i a l  

t e s t s .  These t e s t s  i n c l u d e :  u n i f o r m i t y  of  w e i g h t ,  u n i -  

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

f r i a b i l i t y  and  t h i c k n e s s .  Maize s t a r c h  w a s  found to be 

t h e  most s u i t a b l e  d i s i n t e g r a n t  f o r  t h e  f o r m u l a t i o n  of  

doub le  compressed t a b l e t s  w h i l e  r i c e  s t a r c h  w a s  t h e  wors t  

d i s i n t e g r a n t ,  i n  t h i s  s t u d y ,  as i t  s i g n i f i c a n t l y  i n c r e a s e d  

t h e  h a r d n e s s  o f  t a b l e t s  and showed a p ro longed  d i s i n t e g r a -  

t i o n  t ime  as w e l l  as a poor d i s s o l u t i o n  r a t e .  I n c r e a s i n g  

~ ~~ ~ 

* To whom i n q u i r i e s  s h o u l d  be d i r e c t e d .  
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428 GADALLA, EL-HAMEED, AND LSMAIL 

t h e  s t a r c h  c o n t e n t  of  t a b l e t s  r e s u l t e d  i n  a marked 

i n c r e a s e  i n  t h e i r  d i s s o l u t i o n  rate. 

INTRODUCTION 

I n  modern p h a r i n a c e u t i c a l  m a n u f a c t u r i n g  t e c h n o l o g y ,  

e v e r  g r e a t e r  s t r e s s  i s  b e i n g  p l a c e d  on b i o l o g i c a l  ava i -  

l a b i l i t y  ... p e r m i t t i n g ,  o r  even  a s s i s t i n g ,  t h e  medica- 

ment t o  become e f f e c t i v e l y  a v a i l a b l e  i n  t h e  p a t i e n t ' s  

system. S i n c e  i t  i s  known t h a t  i f  a swal lowed t a b l e t  

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

i n t e s t i n a l  t r a c t ,  d i s s o l u t i o n  is h i n d e r e d ,  i f  n o t  p reve -  

n t e d  a l l  t o g e t h e r ,  d i s i n t e g r a t i o n  p l a y s  a parinourit r o l e  

i n  g u a r a n t e e i n g  a v a i l a b i l i t y .  

The f u l l  p o t e n t i a l  v a l u e  o f  a compressed t a b l e t  i s  a s s u -  

r e d  o n l y  when the  t a b l e t  d i s s o l v e s  r a p i d l y  s o  t h a t  t h e  

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

and i n  d i s s o l u t i o n  p r o c e s s ,  t h e  p r imary  a c t i o n  i s  d i s i n -  

t e g r a t i o n .  

Of a l l  t h e  corninonly used  d i s i n t e g r a t i n g  a g e n t s ,  

o r d i n a r y  s t a r c h  i s  by f a r  t h e  most w i d e l y  used  m a t e r i a l .  

I t  i s  r e a d i l y  a v a i l a b l e ,  i n e x p e n s i v e ,  w h i t e ,  i n e r t ,  and  

i t  o f t e n  i n c r e a s e s  c a p i l l a r y  a c t i o n  w i t h i n  t h e  t a b l e t  

s u f f i c i e n t l y  t o  accompl i sh  d i s a s s o c i a t i o n  w i t h i n  r e q u i r e d  

1 i m  i t s . 
The p h y s i c a l  and chemica l  p r o p e r t i e s  of  t h e  s u b s t a n c e  

have been s t u d i e d  by s e v e r a l  workers (1-5) .  The un ique  
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STARCHES AS DISINTEGRANTS 429 

c h a r a c t e r i s t i c s  o f  s t a r c h e s  d e r i v e d  from wheat ,  c o r n ,  

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

d i l u e n t s ,  b i n d e r s ,  d i s i n  t e g r a n t s  and l u b r i c a n t s  ( 6 - 8 ) ,  

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

t a b l e t  d i s i n l e g r a n t  ( 9 ) .  

I n  t h i s  p a p e r ,  t h e  e f f e c t  of d i f f e r e n t  t y p e s  and 

c o n c e n t r a t i o n s  of s t a r c h  on t h e  i n - v i t r o  p r o p e r t i e s  of 

a s p i r i n  t a b l e t s  a s  a model for doub le  coiiipressed t a b l e t s  

was s t u d i e d .  

EXPERIMENTAL 

M a t e r i a l s  

A s p i r i n  powder (Veb b u t c h e r ,  t h rough  A 1  Gouriihouria 

Co. for Trad ing  Med ic ines ,  Chemica ls  & Medica l  Appl ian-  

c e s ) ;  L a c t o s e  ( E l  Nasr  P h a r i n a c e u t i c a l  Chemica ls  Co., 

Abu Z a a b a l ,  C a i r o ,  E g y p t ) ;  P o t a t o ,  Wheat, Flaize and  R ice  

S t a r c h  ( A l e x a n d r i a  Company f o r  P h a r m a c e u t i c a l  and Chemi- 

c a l  I n d u s t r i e s ,  A l e x a n d r i a ,  Egypt); S t c a r i c  a c i d ( E 1  N a s r  

P h a r m a c e u t i c a l  Chemica ls  Co. ; and H y d r o c h l o r i c  a c i d  (E .  

Merck,  Darms tad t ,  W. Germany) were used  i n  t h i s  s t u d y .  

Appara tus  

Korsch S i n g l e  Punch T a b l e t  Machine,  Typo Eko,Erweka, 

G . m . b . H . ,  W. Germany, w i t h  1 2  mm f l a t  punch f o r  t h e  s l u g s  

a n d  9 mrn s l i g h t l y  convave punch for t a b l e t s ;  D r y  Granu la -  

t o r ,  Type TG 2 ,  Erweka, G . m . b . I i . ,  W. Germany; Erweka 
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430 GADALLA, EL-HAMEED, AND ISMAIL 

D i s i n t e g r a t i o n  Appara tus ,  Type ZTlt, W. Germany; Erweka 

Hardness  Appara tus ,  Type TD24, W. Germany; Roche F r i a b i -  

l a t o r ,  England;  Unicam SP 1800 U.V. S p e c t r o p h o t o m e t e r  and 

The  Basket  Rack Assembly D i s s o l u t i o n  Appara tus  ( l o )  were 

employed. 

Methods 

P r e p a r a t i o n  o f  t a b l e t s  

The d i f f e r e n t  fo rmulae  o f  t a b l e t s  e a c h  c o n t a i n i n g  

300 m g  o f  a s p i r i n  a r e  p r e s e n t e d  i n  T a b l e  1. A l l  t a b l e t  

i n g r e d i e n t s  were p a s s e d  th rough  a 0.5 inm s i e v e  operlirlg 

b e f o r e  use .  The a c t i v e  i n g r e d i e n t  was t h e n  mixed t h o r o u -  

ghly w i t h  h a l f  t h e  amounts o f  b o t h  d i s i n t e g r a n t  and  l u b -  

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

The m i x t u r e  was cornpressed i n t o  f l a t  s u r f a c e  t a b l e t s  

( s l u g s ) .  The p r e p a r e d  s l u g s  were p a s s e d  t h r o u g h  0.8 inm 

s i e v e  opening  and r e t a i n e d  on 0.63 m m  s i e v e  opening.  The 

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

r e t a i n e d  g r a n u l e s ,  t h o r o u g h l y  mixed and  compressed i n t o  

t a b l e t s .  

E v a l u a t i o n  of  t b l e t s  

T a b l e t s  were e v a l u a t e d  u s i n g  t h e  U.S.P. XX o f f i c i a l  

t e s t s  ( l o )  and  some o t h e r  s e l e c t e d  n o n - o f f i c i a l  t e s t s .  

These t e s t s  i n c l u d e :  u n i f o r m i t y  o f  w e i g h t ,  u n i f o r m i t y  o f  

c o n t e n t ,  d i s i n t e g r a t i o n  t i m e ,  d i s s o l u t i o n  r a t e ,  h a r d n e s s ,  

f r i a b i l i t y  and t h i c k n e s s .  
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4 32 GADALLA, EL-HAMEED, AND ISMAIL 

D i s s o l u t i o n  p rocedure  

A l l  d i s s o l u t i o n  s t u d i e s  were c a r r i e d  o u t  u s i n g  t h e  

b a s k e t  r a c k  assembly  a t  3 7 ° C  2 0.5"C i n  900 m l  0 . 1 N  f IC1.  

A t  z e r o  t i m e ,  one t a b l e t  was p l a c e d  i n  t h e  b a s k e t  and  t h e  

a p p a r a t u s  w a s  o p e r a t e d .  A t  v a r i o u s  t ime i n t e r v a l s ,  10 in1  

s amples  were withdrawn u s i n g  a g l a s s  p i p e t t e  f i t t e d  w i t h  

a n  a d a p t o r  c o n t a i n i n g  c o t t o n  wool. F r e s h  volume o f  t h e  

d i s s o l u t i o n  medium a t  37 2 0 . 5 " C  was immedia t e ly  added t o  

componsate  t h e  sample withdrawn. A t  l e a s t  t h r e e  d e t e r m i -  

n a t i o n s  o f  e a c h  formula  were per formed and  t h e  a v e r a g e  

r e s u l t  w a s  r e c o r d e d .  

Method o f  a n a l y s i s  

Samples were a s s a y e d  s p e c t r o p h o t o m e t r i c a l l y  a t  278 

nm a f t e r  s u i t a b l e  d i l u t i o n  w i t h  0 . 1 N  H C 1 .  Measurements 

t a k e n  a t  302 nm showed n e g l i g i b l e  c o n t r i b u t i o n  f o r  t h e  

p r e s e n c e  of  s a l i c y l i c  a c i d .  

D e t e r m i n a t i o n  o f  d r u g  c o n t e n t  

The amount of  a c t i v e  i n g r e d i e n t  i n  a s i n g l e  t a b l e t  

was a s s a y e d  s p e c t r o p h o t o r n e t r i c a l l y  a t  278 nm and  t h e  

a v e r a g e  o f  f i v e  d e t e r m i n a t i o n s  w a s  c a l c u l a t e d ,  

RESULTS A N D  DISCUSSION 

I n  t h i s  s t u d y ,  t h e  e f f e c t  o f  d i f f e r e n t  t y p e s  of 

s t a r c h  on t h e  i n - v i t r o  c h a r a c t e r i s t i c s  of  a s p i r i n  as a 

model f o r  doub le  compressed t a b l e t s  w a s  s t u d i e d ,  
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STARCHES AS DISINTEGRANTS 433 

An a v e r a g e  c o n c e n t r a t i o n  (10% w/w) f o r  t h e  c o n c e n t r a t i o n  

r a n g e  o f  s t a r c h  as t a b l e t  d i s i n t e g r a n t  w a s  used.  

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

t y p e s  o f  s t a r c h .  T h e r e f o r e , t h e  e f f e c t  o f  d i f f e r e n t  con- 

c e n t r a t i o n  of t h e  b e s t  e f f e c t i v e  t y p e  o f  s t a r c h  (maize  

s t a r c h )  on t h e  i n - v i t r o  p r o p e r t i e s  o f  a s p i r i n  t a b l e t s  

w a s  also s t u d i e d .  

The r e s u l t s  o f  t h e  u n i f o r m i t y  of  weight  o f  t h e  p r e -  

p a r e d  fo rmulae  o f  a s p i r i n  t a b l e t s  a r e  shown i n  F ig .  1. 

The we igh t  o f  t a b l e t s  for e a c h  fo rmula  was r e p r e s e n t e d  by 

a b a r  i n d i c a t i n g  a t  i t s  ends  t h e  lower  and  uppe r  v a l u e s  

o f  t h e  t a b l e t s  we igh t s .  A l s o ,  t h e  d o t t e d  l i n e s  e x p r e s s e d  

t h e  c a l c u l a t e d  uppe r  and lower  l i m i t s  o f  v a r i a t i o n  f o r  

e a c h  formula  of t a b l e t s  a c c o r d i n g  t o  t h e  U . S . P .  XX (lo). 

Examina t ion  o f  t h e  d a t a  i n d i c a t e d  t h a t  a l l  t h e  p r e p a r e d  

fo rmulae  p a s s e d  t h e  U.S.P. t e s t  f o r  weight  u n i f o r m i t y .  

A l l  t h e  p r e p a r e d  fo rmulae  showed a niiniirium v a r i a t i o n  i n  

t h e  w e i g h t s  of  t h e i r  t a b l e t s .  These r e s u l t s  were r e f l e -  

c t e d  by t h e  minimum v a l u e s  o f  t h e i r  s t a n d a r d  d e v i a t i o n s  

o f  we igh t  u n i f o r m i t y  ( T a b l e  2 ) .  These  r e s u l t s  i n d i c a t e d  

t h a t  n e i t h e r  t h e  t y p e  n o r  t h e  c o n c e n t r a t i o n  o f  t h e  used  

s t a r c h  were markedly a f f e c t  t h e  u n i f o r m i t y  o f  we igh t  o f  

t h e  doub le  compressed t a b l e t s .  

The p e r c e n t  v a r i a t i o n s  i n  t h i c k n e s s  o f  t h e  d i f f e r e n t  

f o r m u l a e  o f  a s p i r i n  t a b l e t s  a r e  shown i n  T a b l e  3. The 
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4 34 GADALLA, EL-HAMEED, AND ISMAIL 

1 2 3 4 5 6 7 
Formulae of aspirin tablets 

F i g .  1. U n i f o r m i t y  o f  w e i g h t  o f  d i f f e r e n t  f o r m u l a e  o f  

a s p i r i n  t a b l e t s .  

--- U p p e r  and l o w e r  l i m i t  f o r  each  f o r m u l a  
o f  t a b l e t s .  

Weight  v a r i a t i o n  f o r  each f o r m u l a  o f  t a b l e t s .  I 
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436 GADALLA, EL-HAMEED, AND ISMAIL 

T a b l e  3 .  % V a r i a t i o n  i n  h i c k n e s s  o f  

Formula t e tl A s p i r i n  Tab l e  t s . 

F ormula 74 V a r i a t i o n  S.D.  

0.64 2 0.01 

1.149 +, 0.04 

0.84 +, 0.02 

0.63 2 0.02 

0.63 +, 0 .02  

0.63 2 0.02 

1 . I t 9  2 0.03 

r e s u l t s  showed t h a t  a l l  t h e  p r e p a r e d  fo rmulae  m e t  t h e  

r equ i r emen t  f o r  t h i c k n e s s  s e t  by King (11). Such r e s u l t s  

proved  t h a t  changing  t h e  t y p e  o r  c o n c e n t r a t i o n  o f  s t a r c h  

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

n u l e s ,  s i n c e ,  i t  w a s  r e p o r t e d  t h a t  t h e  changes  i n  t a b l e t  

t h i c k n e s s  m a n i f e s t e d  a problem i n  t h e  f low p r o p e r t i e s  of 

g r a n u l e s  (8). 

Hardness  i s  a n  i m p o r t a n t  pa rame te r  u sed  t o  d e s c r i b e  

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

h a n d l i n g .  The h a r d n e s s  v a l u e s  o f  t h e  d i f f e r e n t  fo rmulae  
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STARCHES AS DISINTEGRANTS 43 7 

o f  a s p i r i n  t a b l e t s  a r e  shown i n  Tab le  2. A l l  t h e  p r e p a -  

r e d  formulae  f u l f i l l e d  t h e  l i m i t  f o r  minimum h a r d n e s s  

v a l u e  o f  t a b l e t s  p r e v i o u s l y  s e t  by King (11). Formulae 

1 - 4  were p r e p a r e d  u s i n g  d i f f e r e n t  t y p e s  o f  s t a r c h  a t  t h e  

same c o n c e n t r a t i o n .  A l l  t a b l e t s  were compressed a t  t h e  

same p r e s s u r e .  Examinat ion  o f  t h e  r e s u l t s  showed t h a t  

fo rmula  4 which c o n t a i n s  10% r i c e  s t a r c h  had t h e  h i g h e s t  

h a r d n e s s  v a l u e  i n  compar ison  t o  t h e  o t h e r  fo rmulae .  T h i s  

i n d i c a t e d  t h a t  r i c e  s t a r c h  had a pronounced i n c r e a s i n g  

e f f e c t  on t h e  h a r d n e s s  o f  t h e  doub le  compressed t a b l e t s .  

On t h e  o t h e r  hand ,  chang ing  t h e  c o n c e n t r a t i o n  of  s t a r c h  

( f o r m u l a e  2,5,6 & 7 )  d i d  n o t  a f f e c t  t h e  h a r d n e s s  o f  such  

t a b l e t s .  

F r i a b i l i t y ,  on t h e  o t h e r  hand w a s  r e l a t e d  t o  t h e  

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

f o r m u l a t e d  t a b l e t s  a r e  shown i n  T a b l e  2. Gunsel  and 

Kaning (8), s p e c i f i e d  a v a l u e  o f  0.8% a s  a n  uppe r  permi-  

t t e d  v a l u e  for t a b l e t s  f r i a b i l i t y .  Although t h e  prepa-  

r e d  forii iulae f a i l e d  t o  f u l f i l l  t h i s  t e s t ,  t hey  c o u l d  be 

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

h i g h e r  by a r e l a t i v e l y  s m a l l  v a l u e s .  

Hardness  h a s  been  a s s o c i a t e d  w i t h  o t h e r  p r o p e r t i e s  

s u c h  as  d e n s i t y  and p o r o s i t y ,  a l l  of which a f f e c t  t h e  

d i s i n t e g r a t i o n  t ime o f  t a b l e t s .  The d i s i n t e g r a t i o n  t e s t  

a s  s p e c i f i e d  i n  t h e  U.S.P.  XX ( l o j  w a s  performed on a l l  
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438 GADALLA, EL-HAMEED, AND ISMAIL 

t h e  f o r m u l a t e d  t a b l e t s .  A l l  t h e  p r e p a r e d  fo rmulae  met 

t h e  U . S . P .  r e q u i r e m e n t  f o r  d i s i n t e g r a t i o n  e x c e p t  fo rmula  

4 f o r  which tile d i s i n t e g r a t i o n  t ime w a s  g r e a t e r  t h a n  360 

s e c o n d s  ( T a b l e  2). The d i f f e r e n t  s t a r c h e s  used  a f f e c t e d  

t h e  d i s i n t e g r a t i o n  t ime o f  t a b l e t s  i n  t h e  f o l l o w i n g  des -  

c e n d i n g  o r d e r :  r i ce -whea t -po ta to -ma ize ,  i . o . ,  maize s t a r c h  

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

l e a s t  e f f e c t i v e  d i s i n t e g r a n t  i n  t h i s  s t u d y ,  

The r a t e  o f  p e n e t r a t i o n  o f  f l u i d e  i n t o  t a b l e t s  is propo- 

r t i o n a l  t o  t h e  mean pore d i a m e t e r  or por0s i t .y  (12-14) .  As 

p o r o s i t y  or pore  d i a m e t e r  i n c r e a s e s ,  r a p i d  f l u i d  

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

o c c u r s  and hence  r a p i d  t a b l e t  d i s i n t e g r a t i o n  ( 1 2 , l 5 , 1 6 ) .  

T h i s  r e s u l t  f o r  t h e  r a n k  o r d e r  o f  t h e  s t u d i e d  d i s i n t e g -  

r a n t s  W A S  i n  a good accordance  w i t h  t h e  r e s u l t s  o b t a i n e d  

by  d i f f e r e n t  a u t h o r s  (17,181. 

I n c r e a s i n g  t h e  c o n c e n t r a t i o n  o f  d i s i n t e g r a n t  (Formulae  2 ,  

5,6 & 7 )  w a s  found t o  d e c r e a s e  t h e  d i s i n t e g r a t i o n  t ime o f  

t a b l e t s .  T h i s  r e s u l t  w a s  i n  a good accordance  w i t h  t h a t  

r e p o r t e d  by Higuch i  e t  a l ,  ( 1 9 )  and Levy e t  al. ( 2 0 ) .  

S e v e r a l  p u b l i c a t i o n s  have appea red  i n  t h e  l i t e r a t u r e  

which  have shown t h a t  t h e  b i o a v a i l a b i l i t y  o f  many d r u g s  

i s  markedly i n f l u e n c e d  by t h e  i n e r t  i n g r e d i e n t s  and t h e  

m a n u f a c t u r i n g  nie thods  t h a t  a r e  used  f o r  t h e i r  p r e p a r a t i o n .  

Very o f t e n  s u c h  i n - v i v o  i n f l u e n c e  a r e  a l s o  r e f l e c t e d  i n  

t h e  i n - v i t r o  t e s t s  l i k e  t h e  d i s s o l u t i o n  r a t e  t e s t i n g  f o r  
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STARCHES A S  DISINTEGRANTS 43 9 

* 
T a b l e  ' 2 .  P e r c e n t  Drug D i s s o l v e d  From V a r i o u s  Formulae 

0 

o f  A s p i r i n  T a b l e t s  i n  0-1 N H C 1  a t  37 C. 

F o rmula % D i s s o l v e d  w i t h i n  96 D i s s o l v e d  w i t h i n  

10 rnin. +_ S.D. 30 rnin. 2 S.D. 

-~ ~ 

* Each v a l u e  i s  t h e  a v e r a g e  o f  t h r e e  t a b l e t s .  

t h e  o r a l  dosage  forins. The d i s s o l u t i o n  r a t e  t e s t  h a s  

come t o  be used  a s  a n  i m p o r t a n t  method t o  s c r e e n  t h e  

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

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

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

e v e n t u a l l y  marke ted  (21). T h e r e f o r e ,  t h e  e f f e c t  o f  d i f -  

f e r e n t  t y p e s  and  c o n c e n t r a t i o n s  o f  s t a r c h e s  on t h e  d i s s o -  

l u t i o n  r a t e  o f  a s p i r i n  as  a model d r u g  f o r  doub le  compre- 

s s e d  t a b l e t s  was s t u d i e d .  
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440 GADALLA, EL-HAMEED, AND ISMAIL 

1 s  30 45 60 
Time in minutes 

FIGURE 2 .  E f f e c t  of l@% of  d i f f e r e n t  d i s i n t e e ; r m i t s  
t h e  d i s s o l u t i o n  r a t e  of aspirin t a b l e t s  
i n  0 . 1 N  H C 1  at 37°C. 
M, p o t a t o :  u, maize: 
p--a, wheat : @---a, r i c e :  
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STARCHES AS DISINTEGRANTS 44 1 

The o f f i c i a l  monograph of  a s p i r i n  i n  t h e  U.S.P. XX ( l o ) ,  

s t a t e d  t h a t ,  n o t  less  t h a n  80% of  t h e  l a b e l e d  amount o f  

a c e t y l s a l i c y l i c  a c i d  i n  t a b l e t s  d i s s o l v e s  i n  3 0  minutes .  

T a b l e  It shows t h a t  all t h e  p r e p a r e d  fo rmulae  f u l f i l l e d  

t h i s  r equ i r emen t .  

The e f f e c t  o f  10% c o n c e n t r a t i o n  o f  d i f f e r e n t  s t a r c -  

h e s  on t h e  d i s s o l u t i o n  r a t e  of  a s p i r i n  from t h e  p r e p a r e d  

fo rmulae  (Formulae 1 - 4 )  i s  shown i n  F ig .  2. The r e s u l t s  

sliowecl d i f f e r e n t  d i s s o l u t i o n  r a t e s  i n  t h e  f o l l o w i n g  o r d e r :  

fo rmula  2 > fo rmula  1 > formula  3 

These  r e s u l t s  showed t h a t  t ho  used  d i s i n t e g r a n t  a f f e c t e d  

fo rmula  4. > 
t h e  d i s s o l k r t i o n  r a t e  of  t a b l e t s  i n  t h e  f o l l o w i n g  descen-  

d i n g  o r d e r :  maize - p o t a t o  - wheat - r i c e ,  i . e . ,  maize 

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

t h e  wors t  one i n  t h i s  s t u d y .  

These  d i s s o l u t i o n  r e s u l t s  were i n  a good accordance  w i t h  

t h e  d i s i n t e g r a t i o n  t ime r e s u l t s  showed by each  d i s i n t e g -  

r a n t ,  where maize s t a r c h  showed t h e  s h o r t e s t  d i s i n t e g r a -  

t i o n  t ime  and r i c e  s t a r c h  showed t h e  l o n g e s t  one. 

The d i s s o l u t i o n  r a t e s  o f  fo rmulae  1 & 2 showed a r e g u l a r  

d i s s o l u t i o n  b e h a v i o u r ,  i . e . ,  v e r y  s m a l l  d e v i a t i o n  o f  t h e  

t h r e e  d i s s o l u t e d  t a b l o t s  from t h e i r  a v e r a g e  d i s s o l u t i o n  

r a t e .  The s t a n d a r d  d e v i a t i o n s  of  t h e s e  for inulae a t  t 

( %  d i s s o l u t i o n  a f t e r  10 m i n u t e s )  w e r e  0.28 and 2.67 r e s -  

p e c t i v e l y  ( T a b l e  4 ) .  Formulae 3 & 4 showed g r e a t e r  dev- 

10 

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

6/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



442 

100- 

8 0- 

4 
.u 
9 

ol 60- 
01 
.A 
r 3  

Go\ 

1 5  

GADALLA, EL-HAMEED, AND ISMAIL 

30 45 
Time in minutes  

FIGUPJ 3 .  E f f e c t  of I € f e r e n t  c o n c e n t r a t - o n s  of maize 
s t a r c h  o n  t h e  dissolution r a t e  of a s p i r i n  
t a b l e t s  i n  0.123 I I C l  a t  37°C. 
O---O , 5%: h--d, 10%: w, 15%: 
M ,  20%: 
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STARCHES AS DISINTEGRANTS 44 3 

T a b l e  5. Drug C o n t e n t s  of  Formula ted  

A s p i r i n  T a b l e t s .  

Formula ss Drug C o n t e n t *  S . D .  

1 

2 

3 

4 

203.27 +_ 0.00 

103.27 +, 2.12 

X03.27 +, 2 . 1 2  

105.00 +, 0.00 

105.00 2 0 . 9 2  

100.00 +, 0.00 

100.00 +_ 1.40 

* E a c h  i s  a n  a v e r a g e  o f  F ive  d e t e r m i n a t i o n s .  

i a t i o n s  t h a n  fo rmulae  1 & 2 where t h e i r  s t a n d a r d  

d e v i a t i o n s  a t  t were t1.62 & 20.8 r e s p e c t i v e l y .  
10 

From t h e s e  r e s u l t s ,  maize s t a r c h  was chosen  as  t h e  

b e s t  d i s i r i t e g r a n t  u sed  f o r  t h e  p r e p a r a t i o n  o f  doub le  com- 

p r e s s e d  t a b l e t s  as i t  had t h e  h i g h e s t  d i s s o l u t i o n  r a t e  

o u t  o f  a l l  tlie u sed  d i s i n t e g r a n t s  i n  t h i s  s t u d y .  T h i s  

r e s u l t  w a s  i n  a c l o s e  agreement  w i t h  t h a t  r e p o r t e d  b y  

Underwood and  Cadwallcl-r  ( 9 ) ,  i n  t h e i r  s t u d y  on t h e  i n f -  

l u e n c e  o f  v a r i o u s  s t a r c h e s  on t h e  d i s s o l u t i o n  r a t e  o f  

s a l i c y l i c  a c i d  from t a b l e t s .  I n  a d d i t i o n ,  maize s t a r c h  
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showed a shorter disintegration time and better results 

for the non-official tests than the other starches 

(Table 2). 

Fig. 3 shows the effect of different concentrations 

of maize starch on the dissolution rate of aspirin from 

tablets of formulae 2,5,6 & 7. Increasing the starch 

content of granules from 5 to 20% resulted in a marked 

increase in the dissolution rate of aspirin. This inc- 

rease was probably because of more rapid and thorough 

disintegration of the granules. Formula 5 which contai- 

ned 596 maize starch showed the lowest dissolution profile 

and the prolonged disintegration time, while formula 7 

which contained 20% maize starch showed the highest dis- 

solution profile and the shortest disintegration time. 

The dissolution rates of the different formulae showed 

regular dissolution behaviour. The standard deviations 

of formulae 2,5,6 & 7 at tlo were 2.67,1.38,2.6 and 4.24 

respectively. 

Finally, the drug content in the tablets of each 

formula was evaluated. Table 5 shows that all the stu- 

died formulae complied with the requirement for content 

uniformity (95-1057/0) as specified in the official mono- 

graph of aspirin in the U.S.P. XX (10). 
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