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AB S TKAC T 

The e f f i c i e n c y  of t h r e e  modern d i s i n t e g r a n t s ,  E x p l o t a b ,  

Ac-Di-Sol and P o l y p l a s d o n e  XL, h a s  been i n v e s t i g a t e d  f o l l o w i n g  

rework of a w e t  massed,  s l o w l y  e r o d i n g ,  t a b l e t  f o r m u l a t i o n .  

When t h e  d i s i n t e g r a n t s  were p l a c e d  e x t r a - g r a n u l a r l y  i t  was found 

t h a t  o n l y  E x p l o t a b  r e t a i n e d  good e f f i c i e n c y  f o l l o w i n g  rework. 

A l l  d i s i n t e g r a n t s  p l a c e d  i n t r a - g r a n u l a r l y  had rework e f f i c i e n c i e s  

t h a t  were e s s e n t i a l l y  t h e  same as t h e  c o n t r o l  (no d i s i n t e g r a n t ) .  

However, t h e  a d d i t i o n  of 2% e x t r a - g r a n u l a r  d i s i n t e g r a n t  p r i o r  t o  

t h e  second compress ion  r e s t o r e d  t a b l e t  d i s i n t e g r a t i o n  b e h a v i o u r  

f o r  P o l y p l a s d o n e  XL and p a r t i a l l y  f o r  Ac-Di-Sol. 
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442 GOULD AND TAN 

Two of the factors potentially affecting the reworkability 

of disintegrants (comminution and regranulation) were also 

investigated. Kegranulation caused Ac-Di-Sol and Explotab to 

significantly lose disintegrant efficiency. However milling 

alone caused no reduction in efficiency of any disintegrant. 

Disintegrants are routinely used in tablet systems to 

promote moisture penetration within compacts and subsequently 

assist dispersion in dissolution fluids(1). The newer types of 

disintegrants(2) have been shown to be effective at low levels(3) 

and to improve bioavailability(4,5). 

Reworking of tablet systems is an accepted practice within 

the pharmaceutical industry and although a few studies on the 

reworkability of compression in tablet systems(6,7) have been 

recently reported, little if any attention has been given to the 

retention of disintegrant efficiency following rework. We have 

investigated this €or three modern disintegrants; Explotab 

(sodium starch glycollate), Polyplasdone XL (cross-linked 

polyvinylpyrrolidone) and Ac-Di-Sol (croscarmellose sodium). 

The formulation model used was a slowly eroding tablet system 

employing a high loading of a soluble drug with insoluble 

excipients. 
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EFFECT OF RECOMPRESSION ON DISINTEGRANT EFFICIENCY 44 3 

E x p l o t a b  i s  a p a r t i a l l y  s o l u b l e  mater ia l ,  d e r i v i n g  most of 

i t s  d i s i n t e g r a n t  power by s w e l l i n g ( 2 ) .  P o l y p l a s d o n e  XL a n d  

Ac-Di-Sol a re ,  on t h e  o t h e r  hand ,  m a t r i x  ( s p o n g e )  l i k e  mater ia ls  

which ass is t  d i s i n t e g r a t i o n  by a b s o r b i n g  w a t e r  t h r o u g h  c a p i l l a r y  

a c t i o n  ( w i c k i n g ) ,  w i t h  a s e c o n d a r y  s u e l l i n g  e f f e c t ( 2 ) .  I n  t h e  

case of t h e  l a t t e r  mater ia l ,  Ac-Ui-Sol, i t s  f i b r o u s  n a t u r e  a l l o w s  

i n t r a - p a r t i c u l a t e  as well  as i n t e r - p a r t i c u l a t e  w i c k i n g  of t h e  

d i s s o l u t i o n  f l u i d  i n t o  t h e  powder compact .  

CXPLdIMENTAL 

Mate r i a  Is 

E x p e r i m e n t a l  compound ( P f i z e r  L t d . ,  U K ) ;  M i c r o c r y s t a l l i n e  

c e l l u l o s e ,  A v i c e l  PHlo1  ( H o n e y w i l l  & S t e i n  L t d . ,  S u r r e y ,  U K ) ;  

Sodium s t a r c h  g l y c o l l a t e ,  E x p l o t a b  (K&K G r e e f f  , Croydon, U K ) ;  

C r o s s - l i n k e d  p o l y v i n y l p y r r o l i d o n e ,  P o l y p l a s d o n e  XL (GAE 

C h e m i c a l s ,  M a n c h e s t e r ,  UK); C r o s c a r m e l l o s e  sodium, Ac-Di-Sol 

( H o n e y w i l l  & S t e i n  L td . ,  S u r r e y ,  UK) ;  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  K30 (B lagden  Campbel l  Chem. L t d . ,  Croydon,  UK); 

Magnesium s teara te  USP (Durham Kaw Materials L t d . ,  burhaill, U K ) ;  

Sodium l a u r y l  s u l p f i a t e  aP (Marchon P r o d u c t s  L t d . ,  Whi t ehaven ,  

U K ) .  

Method 

The d i s i n t e g r a n t s  a t  the 22 l e v e l  were compared t o  a c o n t r o l  

( n o  d i s i n t e g r a n t ) ,  b o t h  i n t r a  and  e x t r a - g r a n u l a r l y ,  i n  a 
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44 4 GOULD AND TAN 

f o r m u l a t i o n  c o n t a i n i n g  A v i c e l  PHlOl (59%)  and an ex t remely  

s o l u b l e ,  p l a s t i c a l l y  deforming expe r imen ta l  compound ( 3 3 % )  t h a t  

was wet massed wi th  an aqueous b inde r  s o l u t i o n  (PVP K30) t o  

r e s u l t  i n  5% b inde r  i n  t h e  f i n i s h e d  product .  A l l  g r a n u l e s  were 

l u b r i c a t e d  wi th  1% of a b lend  of 9 p a r t s  magnesium s t e a r a t e  and 1 

p a r t  sodium l a u r y l  s u l p h a t e  p r i o r  t o  compression.  

Each d i s i n t e g r a n t  sys tem was t a b l e t e d  u s i n g  an  in s t rumen ted  

s i n g l e  punch t a b l e t  p r e s s  (Manesty,  F 3 )  f i t t e d  wi th  10 mm f l a t  

f aced  t o o l i n g .  Compacts were produced ove r  a range of compact ion 

p r e s s u r e s  (CP) from 50 t o  250 MPa. Fol lowing  t h e  d e t e r m i n a t i o n  

of t h e  d i s i n t e g r a t i o n  t i m e s  (UT) (BP method, one t a b l e t  p e r  

t u b e ) ,  t h e  I)T-CP p r o f i l e  w a s  c o n s t r u c t e d  and t h e  a r e a  under  t h e  

cu rve  (AUC, 0 - 220 MPa) de te rmined  by t h e  t r a p e z o i d a l  r u l e .  

T h i s  v a l u e  was then  termed t h e  ' d i s i n t e g r a n t  i ndex '  (D i )  f o r  t h e  

t a b l e t  system. 

The t a b l e t s  were m i l l e d  ( F i t z  m i l l ;  hammers fo rward ,  0.02" 

s c r e e n )  t o  a f i n e  powder s i m i l a r  t o  t h e  o r i g i n a l  b lend  (<50 u m ) .  

They were then  w e t  massed w i t h  an  i d e n t i c a l  l e v e l  of w a t e r  (50Z) 

t o  t h a t  used before .  The r e s u l t a n t  g r a n u l e s  were r e l u b r i c a t e d  

w i t h  a f u r t h e r  1% of t h e  l u b r i c a n t  blend and then  recompressed.  

The new DT-CP p r o f i l e s  were t h e n  c o n s t r u c t e d  and t h e  U i  v a l u e s  

rede termined .  The rework e f f i c i e n c i e s  of t h e  d i s i n t e g r a n t  

systems were then  c a l c u l a t e d  by t a k i n g  t h e  r a t i o  of t h e  U i  of t h e  
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EFFECT OF RECOMPRESSION ON DISINTEGRANT EFFICIENCY 445 

DT-CP p r o f i l e  f o r  t h e  f i r s t  compression t o  t h a t  f o r  reconipression 

(F igu re  1) expres sed  a s  a pe rcen tage ,  v i z  

x 100 ( D i ) f i r s t  compression 

0 l ) s e  c ond comp re s s i o n  

Rework E f f i c i e n c y  
o f  d i s i n t e g r a n t  ( % >  (RE) = - - - ~  

RESULTS AND DISCUSSION 

The d i s i n t e g r a n t  i n d i c e s  of a l l  t h r e e  d i s i n t e g r a n t s ,  

i n c o r p o r a t e d  i n t r a -  and e x t r a - g r a n u l a r l y  a r e  g iven  i n  Tab le  1 and 

t h e  rework e f f i c i e n c i e s  i n  t h e  form of h i s tograms i n  F i g u r e  2 .  

D i s i n t e g r a t i o n  times f o r  t a b l e t s  made under  a l l  expe r imen ta l  

c o n d i t i o n s  a t  a compaction p r e s s u r e  of 200 MPa, are  g iven  i n  

Table  2 .  

Table  1 shows Ac-Di-Sol t o  be t h e  most e f f e c t i v e  

d i s i n t e g r a n t ,  both e x t r a -  and i n t r a - g r a n u l a r l y  producing  t h e  

lowes t  D i .  Exp lo tab  and Polyplasdone  XL behave f a i r l y  s i m i l a r l y  

producing comparable but  h i g h e r  D i  v a l u e s  i n  t h e  same l o c a t i o n s .  

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

d i s i n t e g r a n t  i ndex  vs .  t h e  c o n t r o l ;  by a t  least a f a c t o r  of 2 

i n t r a - g r a n u l a r l y  and a f a c t o r  of 1.5 e x t r a - g r a n u l a r l y .  

One f e a t u r e  is  c l e a r l y  e v i d e n t  from Table  1; under  a l l  

c o n d i t i o n s  t a b l e t  rework i n c r e a s e s  d i s i n t e g r a t i o n  times and l)i 
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COMPACTION PRESSURE 

D i  = A l I C ( A )  
( 1 s t  Compression) 

= AITC(I3) D i  ( 2 n d  C o m p r e s s i o n )  
r clw o r k 

F i g u r e  1 

D i a g r a m t i c  r e p r e s e n t a t i o n  of i n t e r p r e t a t i o n  o f  d i s i n t e g r a t i o n  i n d i c e s  ( D i )  
and  r e w o r k  e f f i c i e n c i e s  (RE)  

TABLE 1 

D i s i n t e g r a n t  i n d i c e s  ( D i )  and Rework E f f i c i e n c i e s  (KE) of 
T a b l e t  Systems.  
r e s p e c t i v e l y .  

L o c a t i o n :  

D i s i n t e g r a n t :  

C o n t r o l  
(no d i s i n t e g r a n t  ) 

P o l y p l a s d o n e  XL 

Explo  t a b 

Ac-Di-Sol 

D i l  and D i R  r e f e r  t o  

I n  t ra-g r a n u  l a  r 

57Y 1291 45 

25Y 565 46 

277 516 54 

144 364 40 

1st 

I 
I 
I 
I 
I 
I 
I 
l 

and 2nd compress ion  

E x t r a - g r a n u l a r  

519 1291 45 

380 593 44 

4 3 2  502 bb 

277 614 45 
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EFFECT OF RECOMPRESSION ON DISINTEGRANT EFFICIENCY 
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F i g u r e  2 

Rework E f f i c i e n c i e s  o f  T a b l e t  System when P o l y p l a s d o n e  >:L, 
E x p l o t a b  and Ac-Di-Sol p l a c e d  i n t r a -  and e x t r a -  g r a n u l a r l y  

va lues .  A t  t h e  same time rework a l s o  r e s u l t s  i n  weaker compacts 

produced a t  t h e  same compression f o r c e  (F igu re  3 ) .  Compression 

rework e f f i c i e n c i e s ( 7 )  f o r  a l l  systems were i n  t h e  range 60-78%; 

t h e  r e d u c t i o n  i n  c o m p r e s s i b i l i t y  presumably o c c u r r i n g  through 

work ha rden ing  and l u b r i c a n t  po i son ing  of bonding s u r f a c e s .  

S ince  reworked t a b l e t s  are weaker,  and are i n  p r i n c i p l e  more 
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448 GOULD AND TAN 

TABLE 2 

D i s i n t e g r a t i o n  tiines (mins.)  f o r  t a b l e t s  prepared  a t  a 
compaction p r e s s u r e  of 200 MPa 

Con t ro l  9 
- rework 1 7  

9 
1 7  

Polyplasdone  XL 4.0 
- rework 8.9 

5.2 
7 .5  

Explo t a b 
- rework 

3.9 
6.1 

b.5 
6.6 

Ac-Di-Sol 
- reuork 

1.9 
4.4 

3.8 
8.5 

porous ,  they  should  p o t e n t i a l l y  d i s i n t e g r a t e  more qu ick ly .  

However, t h e  s i g n i f i c a n t  i n c r e a s e s  i n  d i s i n t e g r a n t  i n d i c e s  and 

low reuork  e f f i c i e n c i e s  shown i n  F i g u r e s  4 and 5 sugges t  a 

fundamental  l o s s  i n  performance o r  change i n  n a t u r e  of the 

d i s i n t e g r a n t  m a t e r i a l  fo l lowing  rework. 

I n  t h e  e x t r a - g r a n u l a r  ca se  ( F i g u r e  4 ) ,  t h e  rework 

e f f i c i e n c i e s  of Explo tab  (86%) and Polyplasdone  XL ( 6 5 X )  were 

g r e a t e r  t han  t h e  c o n t r o l  ( 4 5 X ) .  Ac-Di-Sol, having  t h e  same RE a s  

t h e  c o n t r o l ,  appea r s  t o  have l o s t  a l l  of i t s  d i s i n t e g r a n t  
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16 

CONTROL 
12 - 

a -  

4 -  

0 . 5  1.0 7 . 5  2 . 0  2 . 5  

1 2  

a 
r POLYPLASDONE X L  

12 r 

TENSILE STRENCTH/MN~-' 

Figure 3: Disintegration T i n e  v s .  Tens1 Le s t r e n g t h  p r c f i i e s  a f  T d n l e r  
systems, on first compression (1)  and second  sompressicn ( R ) ,  when 
disincegrants placed extra-granularly. Tensile strengths determined 
f r o m  Eorce € o r  single point Eracture using equation of F e l l  and Newton 
(J.Pharn.Sci. 2 (1970) 688). 
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45 0 GOULD AND TAN 
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W 
H 
Li z 
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5: \ 
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H 
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H 
a 

20 

15 

10 

5 

15 

10 

5 

10 

5 

10 

5 

t- 

50 100 150 2 00 2 50 

r 
I EXPLoTAB 

50 100 150 

- ( R )  

( 1 )  
EXPLOTAB 

h I 
50 100 150 2 00 2 50 

50 100 150  200 2 5 0  

COMPACT I O N  PRESSURE /MPa 

F i g u r e  4 :  
s y s t e m s ,  on f i r s t  compress ion  (1) and second compress ion  ( R ) ,  
when d i s i n t e g r a i > t s  p l a c e d  e x t r a - g r a n u l a r l y  

D i s i n t e g r a t i o n  T i m e  v s .  Compaction P r e s s u r e  p r u f i  l e s  of ' I ' : i l ) lc>t  
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E F F E C T  O F  D E C O M P R E S S I O N  ON D I S I N T E G R A N T  E F F I C I E N C Y  45 1 

15- 

10 

5 

POLYPLASDONE XL - 

5 -  

) k I 

NO DISINTEGRANT /" 

50 100 150 200 2 50 

lo r 
EXPLOTAB 

5! 

10 

5 

50 100 150 200 2 50 

r I AC-DI-SOL ( R )  

5 0  100 150 2 00 2 50 

COMPACTION PRESSURE/MPa 

Figure 5: Disintegration Time vs. Compaction Pressure profiles of 
Tablet Systems on first compression (1) and second 
compression (R) when disintegrants placed intra-granularly 
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45 2 GOULD AND TAN 

e f f i c i e n c y  f o l l o w i n g  rework. T h i s  l o s s  i n  e f f i c i e n c y  of t h e  

N i c k i n g  d i s i n t e g r a n t s  c a n  p o s s i b l y  be e x p l a i n e d  by t h e  b reakdovn  

of  t h e i r  s o l i d  s t a t e  s t r u c t u r e  d u r i n g  t h e  rework p r o c e s s ;  t h e  

m a t r i x  s p o n g e - l i k e  P o l y p l a s d o n e  XL a n d  t h e  ‘ s p a g h e t t i  ‘ - l i k e  

f i b r o u s  Ac-LJi-Sol b e i n g  b roken  down by t h e  cornpact ion and 

cornminut i o n  p r o c e s s e s  i n t o  much smaller, more h i g h l y  d i s p e r s e d  

p a r t i c l e s  w i t h i n  t h e  reworked t a b l e t s .  L o c a l  c o n c e n t r a t i o n s  of 

the  d i s i n t e g r a n t  [nay t h e n  be t o o  low w i t h i n  t h e  compact t o  a l l o N  

t h e  f o r m a t i o n  of a n  e f f i c i e n t  c a p i l l a r y  ne twork ,  t h e r e b y  

p r e v e n t i n g  e f f e c t i v e  w i c k i n g  and  t h e  s u b s e q u e n t  s w e l l i n g  t o  a i d  

t a b l e t  d i s i n t e g r a t i o n .  T h i s  h y p o t h e s i s  i s  s u p p o r t e d  by t h e  LJork 

of Kudnic e t  a l . ( d ) ,  who showed t h a t  i n  a c o m p a r a t i v e  e v a l u a t i o n  

of t h r e e  d i f f e r e n t  p a r t i c l e  s i z e  g r a d e s  of c r o s s - l i n k e d  PVP, t h e  

f i n e s t  material  had t h e  l o N e s t  d i s i n t e g r a n t  e f f i c i e n c y .  

However, L i s t  and Muazzam(9) h a v e  shown t h a t  t h e  l u b r i c a t i o n  of a 

weakly s w e l l i n g  d i s i n t e g r a n t  ( p o t a t o  s t a r c h )  w i t h  magnesium 

s teara te  c a u s e s  t h e  d i s i n t e g r a t i o n  t i m e  of compac t s  t o  i n c r e a s e  

w i t h  d e c r e a s i n g  p a r t i c l e  s i z e  of t h e  d i s i n t e g r a n t .  T h i s  e f f e c t  

h a s  been  a t t r i b u t e d ( l 0 )  t o  t h e  l u b r i c a n t  f i l m  formed on  t h e  

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

l i q u i d  p e n e t r a t i o n  i n t o  t h e  t a b l e t s .  These  f e a t u r e s  are c l e a r l y  

p r e s e n t  i n  t h e  rework p r o c e s s ,  e s p e c i a l l y  s i n c e  t h e  l u b r i c a n t  

p r e s e n t  f rom t h e  f i r s t  c o m p r e s s i o n  becomes t r a p p e d  r i t h i n  t h e  

reworked g r a n u l e s .  F u r t h e r  r e d u c t i o n  i n  w e t t a b i l i t y  may t h e n  

r e s u l t  f rom r e l u b r i c a t i o n  on rework. T h i s  f e a t u r e  p o t e n t i a l l y  
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EFFECT OF RECOMPRESSION ON DISINTEGRANT EFFICIENCY 45 3 

e x p l a i n s  t h e  i n c r e a s e  i n  d i s i n t e g r a t i o n  index  and low KE of t h e  

c o n t r o l  t a b l e t  system. 

The p r i m a r i l y  s w e l l i n g  d i s i n t e g r a n t ,  Exp lo tab ,  r e t a i n s  i t s  

d i s i n t e g r a n t  e f f i c i e n c y  w e l l  f o l l o w i n g  rework, T h i s  may be a 

r e s u l t  of i t s  morphology, where t h e  m a j o r i t y  of t h e  s t a r c h  g r a i n s  

remain u n a f f e c t e d  by t h e  rework p r o c e s s ,  and t h e  r e t e n t i o n  of 

t h e i r  i n d i v i d u a l  i n t e g r i t y  l e a d s  t o  a maintenance of l o c a l i s e d  

s w e l l i n g  i n  t h e  powder compacts.  I n  a d d i t i o n ,  Smallenbroek and 

coworke r s ( l0 )  and P r o o s t  e t  a l . ( l l )  have shown t h a t  s t r o n g l y  

s w e l l i n g  d i s i n t e g r a n t s  such as sodium s t a r c h  g l y c o l l a t e  are  

u n a f f e c t e d  by magnesium s t ea ra t e  and r e t a i n  t h e i r  s w e l l i n g  

p r o p e r t i e s  well f o l l o w i n g  l u b r i c a t i o n .  However some U i s  l o s t  

and p o s s i b l y  s l i g h t l y  impai red  Met t ing ,  t o g e t h e r  w i th  some of t h e  

Exp lo tab  g r a i n s  s p l i t t i n g  open on compress ion ( l2 )  c a u s e s  a 

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

When t h e  d i s i n t e g r a n t s  were p laced  i n t r a - g r a n u l a r l y  ( F i g u r e  

5 ) ,  t h e  rework e f f i c i e n c i e s  of a l l  t h r e e  d i s i n t e g r a n t  sys tems 

were s u b s t a n t i a l l y  reduced.  Polyplasdone  XL and Ac-Di-Sol had RE 

v a l u e s  of 46X and 43% r e s p e c t i v e l y ,  which were e s s e n t i a l l y  t h e  

same as t h e  c o n t r o l  ( 4 5 % ) .  The RE of Exp lo tab  was reduced t o  

544 .  For  t h e  wicking  d i s i n t e g r a n t s  the same e x p l a n a t i o n s  f o r  

l o s s  of d i s i n t e g r a n t  e f f i c i e n c y  f o l l o w i n g  rework would s t i l l  seem 

t o  a p p l y ,  i .e.  r e d u c t i o n  i n  c a p i l l a r y  e f f e c t s  due t o  i n c r e a s e d  
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GOULD AND TAN 45 4 

d i s p e r s a l  of f i n e r  m a t e r i a l  th roughout  t h e  s o l i d  m a t r i x  and 

impai red  we t t ing  due t o  t h e  l u b r i c a n t .  However, i n  t h i s  c a s e  

t h e  g r e a t e r  loss  i n  KE f o r  Polyplasdone  XL (64% t o  462)  and t h e  

s u b s t a n t i a l  r e d u c t i o n  f o r  Explo tab  (86Y t o  5 4 2 )  may be due t o  t h e  

a d d i t i o n a l  w e t t i n g  and d ry ing  p r o c e s s e s  of t h e  rework 

g r a n u l a t i o n .  Indeed ,  Khan and Khodes( l3)  have shown t h a t  

Explo tab  shows c o n s i d e r a b l e  s t r u c t u r a l  changes on abso rb ing  

water, l e a d i n g  t o  p re - swe l l ing  and p a r t i a l  d i s s o l u t i o n .  I n  a 

s e p a r a t e  s tudy  M i t r e v e j  and Ho l l enbeck( l4 )  found t h a t  d ry ing  of 

swo l l en  Explo tab  p a r t i c l e s  was no t  r e v e r s i b l e  and t h a t  permanent 

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

However, Ac-Di-Sol showed a complete  r e v e r s a l  of s w e l l i n g  and t h e  

d r i e d  m a t e r i a l  c l o s e l y  resembled t h e  i n i t i a l  m a t e r i a l .  Thus 

r e g r a n u l a t i o n  ' age ing '  of t h e  d i s i n t e g r a n t  ( l a c k  of r ecove ry  

f o l l o w i n g  moi s tu re  c h a l l e n g e )  , p o s s i b l y  e x p l a i n s  t h e  l o s s  i n  RE 

f o r  Explo tab ,  but  i s  less l i k e l y  t o  be t h e  cause  of t h e  l o s s  i n  

RE f o r  Ac-Di-Sol. 

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

d i s i n t e g r a n t s  were f u r t h e r  i n v e s t i g a t e d .  ' S t r e s s e d '  

d i s i n t e g r a n t s  were p repa red  s i m u l a t i n g  two of t h e  components of 

t h e  rework p rocess ;  comminution u s i n g  a F i t z m i l l  ( f a s t  hammers, 

U.02" s c r e e n ) ,  and a l s o  s l u r r y i n g  wi th  a s u i t a b l e  l e v e l  of water .  

The ' s t r e s s e d '  d i s i n t e g r a n t s  were then  i n c o r p o r a t e d  i n  t h e  normal 

way e x t r a - g r a n u l a r l y  ( 2 X )  i n t o  t h e  s t a n d a r d  t a b l e t  system. The 
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EFFECT OF RECOMPRESSION ON DISINTEGRANT EFFICIENCY 45 5 

d i s i n t e g r a t i o n  t ime-compaction p r e s s u r e  p r o f i l e s  vs .  a c o n t r o l  

( s t a n d a r d  d i s i n t e g r a n t )  are g iven  i n  F igu re  6 and r e s u l t a n t  

d i s i n t e g r a n t  i n d i c e s  i n  Tab le  3 .  

A s  was a n t i c i p a t e d  from t h e  i n t r a - g r a n u l a r  rework, t h e  

moi s tu re  s t ress  wi th  Exp lo tab  caused a s i g n i f i c a n t  r e d u c t i o n  i n  

i t s  d i s i n t e g r a n t  e f f i c i e n c y  and a subsequent  i n c r e a s e  i n  i t s  D i  

va lue .  Ac-Di-Sol showed i d e n t i c a l  behaviour ,  a g a i n  presumably 

t h e  r e s u l t  of incomple te  r e v e r s a l  of t h e  s t r u c t u r a l  changes 

brought  about  by t h e  a b s o r p t i o n  of moi s tu re  d u r i n g  t h e  s l u r r y i n g  

p rocess .  M i l l i n g  has  a n e g l i g i b l e  effect  on t h e  L l i  v a l u e  of 

Explo tab  and causes  a r e l a t i v e l y  small r e d u c t i o n  i n  D i  v a l u e  wi th  

Ac-Di-Sol. The r e s u l t s  wi th  Polyplasdone  XL show t h a t  bo th  

m i l l i n g  (which reduces  t h e  p a r t i c l e  s i z e  by 15-202 but  wi th  

s i m i l a r  w id th  of d i s t r i b u t i o n )  and s l u r r y i n g  s i g n i f i c a n t l y  

i n c r e a s e s  t h e  d i s i n t e g r a n t  e f f i c i e n c y  and reduces  t h e  L l i  v a l u e s .  

These l a t t e r  r e s u l t s  imply t h a t  o t h e r  f e a t u r e s  i n  t h e  rework 

p rocess  such a s  l u b r i c a t i o n  o r  compaction must be r e s p o n s i b l e  f o r  

r educ ing  t h e  d i s i n t e g r a n t  e f f i c i e n c y  of Polyplasdone  XL. 

F u r t h e r  work was conducted a t t e m p t i n g  t o  improve t h e  

i n t r a - g r a n u l a r  systems fo l lowing  rework. A d d i t i o n a l  d i s i n t e g r a n t  

( 2 X )  was added e x t r a - g r a n u l a r l y  p r i o r  t o  recompress ion  and t h e  

d i s i n t e g r a n t  i n d i c e s  and rework e f f i c i e n c i e s  rede termined .  T h e  
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45 6 GOULD AND TAN 

AC-D I-SOL 

50 100 1 50 200 2 5(1 

POLYPLASDONE XL 

150 100 150 2 00 2 50 

E XPLOTA B 

I 
? 

1 I I 
50 100 150 2 00 2 5 0  

COMPACT ION PRESSUREIMPn 

Figure 6 : Disintegration Time-Compact ion Pressu re  p r ~ r f i  l e s  l o r  
'stressed' (slurried (S )  and milled (M) a n d  r io rm. i I  ( I ) )  d i s i n t c ) : r n n t  
in tablet system 
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45 8 

POLYFLASDONE XL 

(1) 5, 

GOULD AND TAN 

/ 
AC-D I - SOL SK’ 

L 
50 100 150 200 2 50 

COMPACTION PRESSURE/MPa 

Figure 7: Disintegration T i w e  vs. Compaction Prcs5ure [>rot i l e s  
of tablet systems when disintegrant placed extra-granulcirly on 
first compression (1) and addition 2% added extra-granularlv on 
second compression ( R )  

r e s u l t s  (F igu re  7 )  show t h a t  t h e  RE i s  v i r t u a l l y  r e - e s t a b l i s h e d  

wi th  Polyplasdone  XL t o  9 2 x ,  improved f o r  Ac-Di-Sol ( 6 t l X ) ,  but 

on ly  s l i g h t l y  improved w i t h  b x p l o t a b  ( 5 7 X ) .  The l a t t e r  r e s u l t s  

sugges t  a f a i l u r e  i n  i n t r a - g r a n u l a r  d i s i n t e g r a t i o n  € o r  t h e  

reworked systems.  

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

1/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



EFFECT OF RECOMPRESSION ON DISINTEGRANT EFFICIENCY 

COlVCLU s IONS 

45 9 

The d i s i n t e g r a n t  e f f i c i e n c i e s  of e x t r a -  and i n t r a - g r a n u l a r  

Polyplasdone  XL, Exp lo tab  and Ac-Di-Sol i n  t h e  model t a b l e t  

sys tem are reduced by t a b l e t  rework. When inc luded  

e x t r a - g r a n u l a r l y ,  t h e  h i g h e r  rework e f f i c i e n c y  of t h e  s t r o n g l y  

s w e l l i n g  d i s i n t e g r a n t ,  Exp lo tab ,  may be a r e s u l t  of t h e  r e t e n t i o n  

of i t s  morphologica l  c h a r a c t e r ,  o r  a f a i l u r e  t o  be pe r tu rbed  by 

l u b r i c a n t  d u r i n g  t h e  rework p rocess .  The r e s u l t s  a l s o  sugges t  

t h a t  f o r  i n t r a - g r a n u l a r  Exp lo tab  and Ac-Di-Sol, r e g r a n u l a t i o n  

age ing  may be t h e  most l i k e l y  cause  f o r  t h e i r  l o s s  i n  rework 

e f f i c i e n c y  . 

F i n a l l y ,  on rework of wet g r a n u l a t i o n  t a b l e t  sys t ems ,  t h e  

r e s u l t s  s u g g e s t  p a r t i c u l a r l y  w i t h  Polyplasdone  XL, t h a t  

a d d i t i o n a l  d i s i n t e g r a n t  should  be added immediately p r i o r  t o  

recompress ion  i n  o r d e r  t o  ma in ta in  t a b l e t  d i s i n t e g r a t i o n  

c h a r a c t e r i s t i c s .  
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