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ABSTRACT 

The e f f e c t  o f  re-compression on t h e  p r o p e r t i e s  o f  t a b l e t s  

p repared  b y  m o i s t  g r a n u l a t i o n  u s i n g  v a r i o u s  b i n d i n g  a g e n t s  was 

examined. The r e s u l t s  show t h a t  re -work ing  by d r y  g r m u l a t i o n  and 

re-compress ion ( i . e .  a s l u g g i n g  p r o c e s s )  caused a r e d u c t i o n  i n  

t a b l e t  s t r e n g t h ,  which was r e l a t e d  t o  t h e  i n i t i a l  compact ion 

p ressu re .  T h i s  loss o f  c o m p r e s s i b i l i t y  was a t t r i b u t e d  t o  work 

h a r d e n i n g  o f  g r a n u l e s  d u r i n g  t h e  compact ion process.  However, 

when compacts were m i l l e d ,  re -we t ted  and t h e n  re-compressed, 

t h e  t a b l e t s  p roduced  were o f  s i m i l a r  s t r e n g t h  t o  t h o s e  o b t a i n e d  on 

i n i t i a l  compact ion.  Re-wet t ing r e v e r s e d  t h e  e f f e c t  o f  work 

h a r d e n i n g  by r e a c t i v a t i n g  t h e  b i n d e r  t o  p roduce  g r a n u l e s  more p o r o u s  

t k a n  t h o s e  o b t a i n e d  by d r y  g r a n u l a t i o n .  
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350 MALKOWSKA ET AL. 

INTRODUCTION 

R e c e n t l y  Malkowska and Khan1 r e p o r t e d  t h a t  re -work ing  reduced  

t h e  c o m p r e s s i b i l i t y  o f  some d i r e c t  compress ion e x c i p i e n t s .  

method f o r  e s t i m a t i n g  t h e  re -work ing  p o t e n t i a l  was p roposed  and i t  

was suggested t h a t  some e x c i p i e n t s  undergo  work h a r d e n i n g  d u r i n g  

t h e  compact ion process.  T h i s  s tudy  e x t e n d s  t h e  i n v e s t i g a t i o n  t o  

f o r m u l a t i o n s  p r e p a r e d  by m o i s t  g r a n u l a t i o n ,  which a r e  a l s o  re-worked 

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

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

v a r i o u s  b i n d i n g  agen ts  were eva lua ted .  

A 

Paracetamol  was chosen 3s a model  d rug  a s  i t  e x h i b i t s  p o o r  

compress ion p r o p e r t i e s  and l a c t o s e  f o r  i t s  w idesp read  use 

as a d i l u e n t  i n  m o i s t  g r a n u l a t i o n .  

M ATER I ALS 

Parace tamo l  6.P. (Graesser S a l i c y l a t e s  Ltd., Clwyd, U.K.). 

L a c t o s e  0.P. (Whey Produc ts ,  U n i g a t e  Foods L t d .  , Trowbr idge ,  U.K.). 

Sodium s t a r c h  g l y c o l a t e ,  E x p l o t a b  (K. 8: K. Gree f f  ,Croydon, U.K.). 

H y d r o x y p r o p y l  methylcellulose,Pharmacoat 603 (Shin-Etsu Chemical  

Company, Tokyo, Japan). H y d r o l y s e d  g e l a t i n ,  P r o t a i n  S (Croda 

C o l l o i d s  Ltd., Plymouth,  U.K.). 

25 (Blagden Campbel l  Chemicals  Ltd. ,  Croydon, U.K.). Maize s t a r c h  

( L a i n g  N a t i o n a l  Ltd. ,  Manchester,  U,K,), Magnesium s t e a r a t e  

(Durham Raw M a t e r i a l s  L td .  , Durham, U.K,). 

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  

METHOD 

The f o l l o w i n g  two f o r m u l a t i o n s  were used: 

A, Pa race tamo l  F o r m u l a t i o n s  

% 
P a r  ace t amo 1 

Sodium s t a r c h  g l y c o l a t e  2.5 

92 
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EFFECT OF RE-COMPRESSION 35 1 

B i n d e r  * 
Magnesium s t e a r a t e  

5 

0.5 

* H y d r o x y p r o p y l  m e t h y l c e l l u l o s e  (HPMC) , p o l y v i n y l  p y r r o l i d o n e  

(PVP), h y d r o l y s e d  g e l a t i n  o r  maize s t a r c h  pas te .  

B. L a c t o s e  F o r m u l a t i o n  

% 
L a c t o s e  92 

Sodium s t a r c h  g l y c o l a t e  2.5 

HPMC 5 

Magnesium s t e a r a t e  0.5 

Parace tamo l  o r  l a c t o s e  was m ixed  w i t h  sodium s t a r c h  g l y c o l a t e  

i n  a p l a n e t a r y  m i x e r  (Hobart ,  U.K.) and t h e n  g r a n u l a t e d  w i t h  an 

aqueous s o l u t i o n  o f  t h e  b i n d e r .  T h i s  mass was t h e n  passed t h r o u g h  

a 2000pm s c r e e n  on a r o t o r g r a n u l a t o r  (Mark 111, Manesty Machines 

Ltd. ,  Speke, U.K.). The g r a n u l e s  were d r i e d  i n  a t r a y  oven a t  

45'C f o r  about  18 h o u r s  and t h e  m o i s t u r e  c o n t e n t ,  d e t e r m i n e d  by 

loss o f  w e i g h t  on d ry ing , ranged  f r o m  0.5 - 1s. The g r a n u l e s  were 

s e p a r a t e d  t o  o b t a i n  t h e  -400 +1400pm s i e v e  f r a c t i o n .  

magnesium s t e a r a t e ,  p r e s c r e e n e d  t h r o u g h  a 250pm s i e v e ,  was 

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

p l a n e t a r y  m i x e r  a t  slow speed f o r  f i v e  m inu tes .  

0.5$w/w 

Granu le  P r o p e r t i e s  

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

p r o c e d u r e  d e s c r i b e d  by FJeumann2 and one hundred t a p s  were used t o  

o b t a i n  t h e  f i n a l  t a p p e d  volume. 

T a b l e t i n q  

The g r a n u l e s  were compressed i n t o  200mg compacts on an 

i n s t r u m e n t e d  s i n g l e  punch machine (F, Manesty, Speke, U.K. ) using 

8rnm f l a t  f a c e d  punches a t  a range  o f  p r e s s u r e s  (33-2631YNrn-~). 
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MALKOWSKA ET AL. 

-2 
T a b l e t s  made a t  two p r e s s u r e s  ( e . g .  79 and 263MNm f o r  p a r a c e t a m o l  

g r a n u l a t e d  w i t h  HPMC) were t h e n  m i l l e d  f o r  r e - p r o c e s s i n g  by t h e  

f o l l o w i n g  two methods: 

1. D r y  g r a n u l a t i o n  and re-compress ion 

T h i s  re -work ing  p r o c e s s  was s i m i l a r  t o  t h e  c o n v e n t i o n a l  

s l u g g i n g  p r o c e s s  and i n v o l v e d  m i l l i n g  o f  t a b l e t s  f o l l o w e d  by 

re-compression. The t a b l e t s  were m i l l e d  u s i n g  an Apex 

comminut ing m i l l  (Apex C o n s t r u c t i o n  Ltd., N o r t h f l e e t ,  Kent,  

U,K,) f i t t e d  w i t h  an 0.107 i n c h  a p e r t u r e  s c r e e n  o p e r a t i n g  a t  

s low  speed w i t h  k n i v e s  fo rward .  The g r a n u l e s  o b t a i n e d  were 

s e p a r a t e d  i n t o  t h e  same s i e v e  f r a c t i o n  used f o r  i n i t i a l  

compact ion.  These were t h e n  re-compressed under  t h e  same 

c o n d i t i o n s  used  f o r  i n i t i a l  compac t ion  (e.9. t a b l e t  w e i g h t ,  

p r e s s u r e s ) .  No f u r t h e r  magnesium s t e a r a t e  was added. 

2. Re-we t t i nq  and re-compress ion 

The e f f e c t  of r e - w e t t i n g  f o l l o w e d  by re-compress ion WBS 

examined u s i n g  p a r a c e t a m o l  g r a n u l a t e d  wi th  HPMC and PVP end 

l a c t o s e  g ra r ;u la ted  w i t h  HPMC, T a b l e t s  were m i l l e d  u s i n g  an 

Apex comminut ing m i l l  f i t t e d  w i t h  a 0.027 i n c h  a p e r t u r e  

sc reen  o p e r a t i n g  a t  f a s t  speed w i th  hammers fo rward .  The 

m i l l e d  powder was r e - g r a n u l a t e t i  w i th  wa te r  and t h e w e t  mass 

was passed t h r o u g h  a 2000um s c r e e n  on t h e  r o t o r g r a n u l a t o r .  

The g r a n u l e s  were t h e n  d r i e d  as d e s c r i b e d  above, s e p a r a t e d  

i n t o  t h e  -400 +1400pm s i e v e  f r a c t i o n  and re-compressed under  

t h e  same c o n d i t i o n s  used f o r  i n i t i a l  compact ion ( e . g .  t a b l e t  

we igh t ,  p r e s s u r e s ) .  

was i n c o r p o r a t e d  as p r e v i o u s l y  desc r ibed ,  

0.5% e x t r a - g r a n u l a r  magnesium s t e a r a t e  

T a b l e t  P r o p e r t i e s  

The u n i f o r m i t y  o f  t a b l e t  w e i g h t  was measured by w e i g h i n g  f i v e  

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

t a b l e t  d e n s i t y  was c a l c u l a t e d  from t a b l e t  w e i g h t  and volume 
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E F F E C T  OF R E - C O M P R E S S I O N  35 3 

Reworking potential = 
Area under recompression curve (A) 

Area under 1st compression curve (AtB)  

A 
T 

Tensile 
strength 
(MNm-2) 

1st Compression 

Recompression 

Compression pressure (MNm-2) 

FIGURE 1 

The d e t e r m i n a t i o n  o f  r e -wurk ing  p o t e n t i a l  

measurements. T a b l e t  t e n s i l e  s t r e n g t h  was d e t e r m i n e d  f r o m  t h e  

f o r c e  r e q u i r e d  t o  f r a c t u r e  t a b l e t s  by d i a m e t r a l  c o m p r e s s i o n  on a 

m o t o r i s e d  h a r d n e s s  t e s t e r  (G.B. C a l e v a  L t d . ,  A s c o t ,  U.K. )  u s i n g  

t h e  method d e s c r i b e d  by Fell a n d  Newton . The 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  a Beecham F r i a b i l a t o r  . The d i s i n t e g r a t i o n  

time o f  t a b l e t s  was measured  u s i n g  t h e  B.P. method w i t h  o n e  t a b l e t  

i n  e a c h  t u b e .  The r e -work ing  p o t e n t i a l  o f  g r a n u l e s  p r e p a r e d  by 

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

t e n s i l e  s t r e n g t h / r a - c o m p r e s s i o n  p r e s s u r e  p r o f i l e  as  a p e r c e n t a g e  

o f  t h e  area u n d e r  t h e  i n i t i a l  t e n s i l e  s t r e n g t h / c o m p r e s s i o n  

p r e s s u r e  p r o f i l e  ( F i g .  1). 

3 

4 

RESULTS AND DISCUSSION 

T a b l e  1 shows t h e  e f f e c t  o f  c o m p r e s s i o n  on t h e  t a p p e d  

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

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

0/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



354 MALKOWSKA ET AL. 

- 
66 

263 

66 
26 3 

TABLE 1 

The e f f e c t  o f  compress ion on t h e  t a p p e d  d e n s i t y  o f  g r a n u l e s  

0.55 
0.70 
0.80 

0.66 
0.65 

~~ 

MATERIAL/BI NDER 

P a r a c e t  amol/HPMC 

P a r  ac e t am o l /p  VP 

p a r  ac e t  amol/ 
h y d r o l y s e d  g e l a t i n  

Pa r  ace t amol/s t a r c h  

Lactose/HPMC 

RE-WORKING 
GRANULATION 

METHOD 

I n i t  i a l  
D ry  
Dry 

Wet 
Wet 

I n i t i a l  
D ry  
D r y  

Wet 
Wet 

I n i t i a l  
D r y  
Dry  

I n i t i a l  
D r y  
D r y  

I n i t i a l  
D ry  
Dry  

Wet 
Wet 

APPLIED 
COMPRESSION 

'RESSURE (MNm'2) 

- 
79 

26 3 

TAPPED DENSITY 
(9cm-3> 

0.50 
0.62 
0.69 

0.46 
263 79  1 0.47 

- 
85 

263 

85 
263 

0.50 
0.64 
0.67 

0.46 
0.44 

- 
33 

1 3 1  

0.48 
0.57 
0.65 

o b t a i n e d  by d r y  g r a n u l a t i o n  have h i g h e r  tapped  d e n s i t i e s  

compared t o  t h e  i n i t i a l  uncornpressed g r a n u l e s  and as before:  t h e  

tapped  d e n s i t y  i n c r e a s e s  w i t h  an i n c r e a s e  i n  compact ion p ressu re .  

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

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

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

a f t e r  d r y  g r a n u l a t i o n .  
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EFFECT OF RE-COMPRESSION 355 

3.0 - 

N 
I 

E s 2.0- 
I 

5 
0 2  

L 0)  

e 
U 
VI 

2 ._ 1.0- 

F 
v) 
5 

The c o e f f i c i e n t  o f  t a b l e t  w e i g h t  v a r i a t i o n  was w e l l  be low % 
and t h e  apparen t  t a b l e t  d e n s i t i e s  o f  i n i t i a l  and re-compressed 

p a r a c e t a m o l  and l a c t o s e  t a b l e t s  a t  g i v e n  compact ion p r e s s u r e s  

were v i r t u a l l y  i d e n t i c a l  ( range 0.9 - 1 . 4 g ~ m - ~ ) .  T h e r e f o r e ,  as 

f o r  d i r e c t  compress ion e x c i p i e n t s  , re-compress ion h a s  l i t t l e  or 

no e f f e c t  on t a b l e t  w e i g h t  v a r i a t i o n  o r  d e n s i t y .  

1 

A 

1st. compression 

(Recompressed 
1st. at 79 MNm-2 *) 

(Recompressed 
1st. at 263 MNm-2 *) 

I 1 1 t 

F ig .  2 shows t h e  e f f e c t  o f  re-compress ion ( d r y  g r a n u l a t i o n )  

on t h e  t e n s i l e  s t reng th /compress ion  p r e s s u r e  p r o f i l e s  o f  

p a r a c e t a m o l  t a b l e t s  c o n t a i n i n g  HPMC. These r e s u l t s  a r e  t y p i c a l  

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

and show a 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  upon re-work ing.  

Granules,  o b t a i n e d  f r o m  compacts i n i t i a l l y  made a t  a l o w  p r e s s u r e  

FIGURE 2 

The e f f e c t  o f  re-compress ion on t h e  t e n s i l e  s t reng th /compress ion  
p r e s s u r e  p r o f i l e s  o f  p a r a c e t a m o l  t a b l e t s  c o n t a i n i n g  HPMC 
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-2 
(79MNm 

c o m p a c t s  made a t  a h i g h e r  p r e s s u r e  (2631YNm ). S i m i l a r  d a t a  was 

o b t a i n e d  w i t h  d i r e c t  c o m p r e s s i o n  e x c i p i e n t s  . HPMC a n d  PUP 

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

b u t  t h e  r e - w o r k i n g  p o t e n t i a l s  o f  t h e s e  f o r m u l a t i o n s  are a l m o s t  

i d e n t i c a l  a n d  t h u s  n o t  a f f e c t e d  by t h e  t y p e  o f  b i n d e r  u s e d  ( F i g . 3 ) .  

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

), p r o d u c e  s t r o n g e r  t a b l e t s  t h a n  t h o s e  d e r i v e d  from 
-2 

1 

t a b l R t s  c o n t a i n i n g  HPMC ( F i g .  4 )  s h o w s  a r e d u c t i o n  i n  t e n s i l e  

s t r e n g t h  on  r e - c o m p r e s s i o n  ( d r y  g r a n u l a t i o n ) .  T h i s  d e c r e a s e  i n  

t h e  r e - w o r k i n g  p o t e n t i a l  o f  b o t h  p a r a c e t a m o l  a n d  l a c t o s e  systems 

( F i g s .  3 a n d  4 )  may b e  c a u s e d  by w o r k  h a r d e n i n g  of f o r m u l a t i o n  

c o m p o n e n t s .  T h e  wet m a s s e d  g r a n u l e s  i n i t i a l l y  c o n s i s t  o f  

p a r a c e t a m o l  ( o r  l a c t o s e )  p a r t i c l e s  e n t r a p p e d  w i t h i n  t h e  b i n d e r  

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

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

g r a n u l a r  b o n d i n g  p r o c e s s .  However  r e - p r o c e s s e d ,  work  h a r d e n e d  

g r a n u l e s  resist  d e f o r m a t i o n  a n d  f r a g m e n t a t i o n  a n d  t h u s  fewer new 

b i n d e r  s u r f a c e s  f o r  b o n d i n g  are g e n e r a t e d .  I n  c o n t r a s t ,  t h e  

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

s imilar t o  t h e  i n i t i a l  g r a n u l e s  a n d  t h u s  t h e  d i f f e r e n c e  i n  t h e i r  

c o m p r e s s i b i l i t i e s  i s  a l s o  small. T h e  d a t a  p r e s e n t e d  i n  T a b l e  2 

shows a s l i g h t  i n c r e a s e  i n  t a b l e t  s t r e n g t h  w h i c h  may b e  c a u s e d  by  

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

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

5 

I t  h a s  p r e v i o u s l y  b e e n  shown t h a t  a c o m p a r i s c n  o f  t h e  

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

p r o v i d e s  a n  i n d i c a t i o n  o f  work  h a r d e n i n g  . T a b l e  3 s h o w s  some 

t y p i c a l  r e s u l t s  of t h e  e f f ec t  of r e - c o m p r e s s i o n  on  t h e  f r i a b i l i t y  

of t a b l e t s  p r e p a r e d  by m o i s t  g r a n u l a t i o n .  As b e f o r e  , re- 

w o r k i n g  by d r y  g r a n u l a t i o n  i n c r e a s e s  t h e  f r i a b i l i t y  o f  t a b l e t s ;  

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

c a r r i s d  o u t  a t  h i g h e r  p r e s s u r e s .  On t h e  o t h e r  h a n d ,  r e - w e t t i n g  

1 

1 
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'1st. Comp pressure (MNm-2) 
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FIGURE 3 

Re-working p o t e n t i a l  o f  p a r a c e t a m o l  g r a n u l a t e d  w i t h  v a r i o u s  
b i n d e r s  

1st Compression 

(Recompressed, 
at 263 MNm-2 

0 360- 
I d o  200 

Compression pressure (MNm-*) 

FIGURE 4 

The e f f ec t  o f  r e - c o m p r e s s i o n  on t h e  t e n s i l e  s t r e n g t h / c o m p r e s s i o n  
pressure p r o f i l e s  o f  l a c t o s e  t a b l e t s  c o n t a i n i n g  HPMC as b i n d e r  
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MATERIAL/ APPLIED 

PRESSURE 
(MNm'2) 

BINDER COMPRESSION 

P a r a c e t  amol/ 72 
HPMC 125 

197 
256 

P a r  ace  t amol/ 66 
PVP 144 

210 
27 5 

Lac t ose/HPMC 66 
131 
197 
263 

MALKOWSKA ET AL. 

TABLET TENSILE STRENGTH (MNtn-') 
, 

RE-COMPRESSED, RE-COMPRESSED, 
I N I T I A L  IN IT IALLY AT I N I T I A L L Y  AT 

LOW PRESSURE* H I G H  PRESSURE3 

1.05 0.98 1.36 
2.26 2.70 2.45 
2.93 3.61 3.46 
3.11 4.38 3.98 

1.08 0.84 1.05 
2.67 2.05 2.50 
3.77 3.08 3.98 
3.61 3*34 3.86 

0.57 0.79 0-77 
1.43 1.53 1.65 
2.10 2.37 2.87 
2.79 2.98 3.73 

TABLE 2 

E f f e c t  o f  r e - w e t t i n g  on t a b l e t  t e n s i l e  s t r e n g t h  

APPLIED 
CONPRESSION 

PRESSURE 
(M N m'*) 

66 

131 

197 

263 

FRIABIL ITY  $ 
RE-COMPRESSED, RE-COMPRESSED 

I N I T I A L L Y  COMPRESSED I N I T I A L L Y  COMPgESSEI 

DRY WbT DRY 1 WET 

3.54 3.36 2.85 6.27 1 2.57 

1.56 1.31 ' 1.31 

1.42 1.43 1.65 

I N I T 1  AL AT 66flNn1-~ AT 263MNm- 
I 

1.91 1.88 I 1.51 2.34 I 1.51 

TABLE 3 

E f f e c t  o f  r e - c o m p r e s s i o n  o n  t h e  f r i a b i l i t y  o f  l a c t o s e  t a b l e t s  
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EFFECT OF RE-COMPRESSION 359 

MATERIAL/BINDER 

P a r  ac e t amol/HPMC 

P a r a c e t  amol/PVP 

Paracetamol/  
S t a r c h  

Par  ac e t amo 1/ 
h y d r o l y s e d  
g e l a t i n  

Lac t ose/HPMC 

TABLE 4 

E f f e c t  o f  re-compression on t h e  d i s i n t e g r a t i o n  t i m e  o f  t a b l e t s  
compressed a t  131MN1n'~ 

I 

RE-WORK I NG I N I T I A L  3ISINTEGRATION 
GRANULATION COMPRESSION TIME ( W I N )  

METHOD PRESSURE (MNm-2) 

I n i t i a l  - 13.4 
Dry  79 11.3 
Dry 263 12.9 

I n i t i a l  - 19.2 
Wet 72  18.3 
wet 256 22.8 

I n i t i a l  - 13.1 
Dry 85 16.6 
Dry  263 17.3 

I n i t i a l  - 17.0 
Wet 66 15.9 
wet 263 16.4 

I n i t i a l  - 0.9 
Dry  33 0.5 
Dry 1 3 1  0.7 

I n i t i a l  - 9.6 
Dry 32 6.0 
0 r Y  1 3 1  11.0 

I n i t i a l  - 10.4 
Dry  66 11.4 
Dry  263 10.4 

I n i t i a l  - 10.4 
Wet 66 14.8 
Wet 263 16.7 

f o l l o w e d  by re-compression produces t a b l e t s  o f  s l i g h t l y  lower 

f r i a b i l i t y  t h a n  t h e  i n i t i a l  compacts. 

The t a b l e t  d i s i n t e g r a t i o n  t i m e s  appear t o  be a f f e c t e d  by 

b o t h  f o r m u l a t i o n  and re -process ing  f a c t o r s  (Tab la  4) a l t h o u g h  
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