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ABSTRACT 

Among t e c h n o l o g i c a l  which improve p r o p e r t i e s  o f  powder b e f o r e  

t a b l e t t i n g ,  d r y  g r a n u l a t i o n  has been s t u d i e d  w i t h  a new 

compactor-granul  a t o r .  An exper imen ta l  s tudy  was c a r r i e d  o u t  t o  

understand t h e  i n f l u e n c e  on powders o f  t h e  adjustment  o f  speeds 

and p ressu re  d u r i n g  r o l l - c o m p a c t i o n .  The r e s u l t s  o b t a i n e d  on an 

a c t i v e  substance a r e  d e t a i l e d  i n  t h i s  a r t i c l e .  
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66 HERVIEU ET AL. 

INTRODUCTION 

A l o t  o f  pharmaceut ica l  substances cannot  be d i r e c t l y  compressed 

on a t a b l e t t i n g  machine. To s o l v e  t h i s  problem, one o f  t h e  

p o s s i b l e  techn iques  i s  t o  d e n s i f y  t h e  f i n e  powders i n t o  g ranu les  

which have a b e t t e r  f 1 owabi 1 i t y  and a b e t t e r  compression c a p a c i t y  

( 1 ) .  Among t h e  processes o f  d e n s i f i c a t i o n ,  d r y  g r a n u l a t i o n  i s  a 

ve ry  i n t e r e s t i n g  techn ique .  I n  a p r e v i o u s  paper ( 2 ) ,  we presented 

a new compac to r -g ranu la to r ,  s p e c i a l l y  developed f o r  

pharmaceut ica l  technology,  acco rd ing  t o  good manu fac tu r i  ng 

p r a c t i c e s .  The aim o f  t h i s  work i s  t o  s t u d y  t h e  i n f l u e n c e  o f  t h e  

d i f f e r e n t  ad justments o f  t h e  machine acco rd ing  t o  t h e  p r o p e r t i e s  

o f  t h e  powder. 

MATERIAL AND METHODS 

D e s c r i p t i o n  o f  t h e  equipment and i t s  r e g u l a t i o n s  

T h i s  s tudy  was c a r r i e d  o u t  on a SAHUT CONREUR Compactor Pharma 

250 ( 3 ) ( F i g u r e  1 ) .  One o f  t h e  main o b j e c t i v e s  o f  t h i s  new 

compactor-granul  a t o r  was t o  develop an equipment which c o u l d  be 

v e r y  c l o s e  t o  t h e  Good Manu fac tu r ing  P r a c t i c e s ,  i . e  t o  have a 

machine which c o u l d  be c leaned e a s i l y  and q u i c k l y ,  which would be 

adapted t o  a v a r i e t y  o f  d i f f e r e n t  p roduc ts  and which would enab le  

an easy access t o  t h e  work ing  p a r t s .  On a r o l l  compactor, t h e  

shape o f  t h e  f l a k e s  o r  compacts o b t a i n e d  depends on t h e  t y p e  of 

wheels. For  example, wheels w i t h  l i t t l e  s t i c k s  g i v e  compacts, 

s h a l l o w  pockets  g i v e  f l a k e s . F l a k e s  a r e  a l s o  o b t a i n e d  w i t h  l i t t l e  

engrav ings ( k n u r l  i n g ) .  The o t h e r  d i f f e r e n t  p o s s i b i l i t i e s  o f  

ad justments o f  t h e  equipment a r e  

- t h e  speed o f  t h e  f o r c e - f e e d e r  

- t h e  speed o f  t h e  mould ing whee 

- t h e  p ressu re  a p p l i e d  ( f r o m  2.5 

f r o m  22 t o  

s ( f r o m  3 . 3  
t o  60 kN/cm 

00 Rpm) , 
t o  27 Rpm), 

) .  
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GRANULATION OF PHARMACEUTICAL POWDERS 67 

FIGURE 1 : F i g u r e  o f  t h e  Compactor Pharma 250 

1 .  Hopper w i t h  f e e d e r  screw 

2 .  Compactor - two wheels 

- p o s s i b i l i t y  t o  app ly  

p r e s s u r e  on t h e  moving 

wheel 

3. Granu la to r  (FREWITT MG 3 3 3 )  
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68 HERVIEU ET AL. 

Under t h e  compactor, a F r e w i t t  MG 333 o s c i l l a t i n g  g r a n u l a t o r  ( 4 )  
i s  used t o  c a r r y  o u t  t h e  g r a n u l a t i o n .  The d i f f e r e n t  p o s s i b i l i t i e s  
o f  ad justment  on t h i s  g r a n u l a t o r  concern : 

- t h e  mesh s i z e  o f  t h e  screen, 

- t e n s i o n  o f  screen,  
- t h e  speed o f  t h e  o s c i l l a t i n g  movement. 

D e t e r m i n a t i o n  o f  t h e  c h a r a c t e r i s t i c s  o f  powders and compacts 

Techno log ica l  p r o p e r t i e s  o f  powders a r e  measured b e f o r e  and a f t e r  

t h e  compact ion-granul  a t i o n  process.  These p r o p e r t i e s  a r e  : 

- f l o w a b i l i t y ,  
- b u l k  d e n s i t y ,  
- pack ing  c a p a c i t y ,  
- p a r t i c l e  s i z e ,  
- compression c a p a c i t y  which i s  determined by t h e  c a l c u l a t i o n  of 
t h e  Cohesion Index u s i n g  a computer ized s i n g l e  punch machine and 

a s p e c i f i c  sof tware (5). 
Cohesion Index = Hardness of t h e  t a b l e t s  (N)/Maximum upper punch 

5 Force (N) X 10 

The mechanical  r e s i s t a n c e  o f  t h e  compacts o b t a i n e d  i s  measured by 
u s i n g  two o r i g i n a l  t echn iques  : on one hand, t h e  "hardness" o f  

t h e  compacts i s  measured w i t h  a dynamometric hardness t e s t e r  (61, 

and on t h e  o t h e r  hand, t h e  f r i a b i l i t y  o f  t h e  compacts i s  t h e  

percentage o f  powder l o s t  by t h e  compacts d u r i n g  a s tandard i sed  
t e s t  i n  a t u b u l a r  m i x e r  (71. 

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

The aim o f  t h i s  work i s  t o  s t u d y  t h e  i n f l u e n c e  o f  t h e  d i f f e r e n t  

ad justments o f  t h e  compactor-granulator  on t h e  p r o p e r t i e s  o f  t h e  

powder ob ta ined .  The s tudy  was c a r r i e d  o u t  on a powder w i t h  good 
r h e o l o g i c a l  p r o p e r t i e s  b u t  a bad compression c a p a c i t y  t o  be 
improved. The p r o p e r t i e s  o f  t h e  powder b e f o r e  g r a n u l a t i o n  a r e  

g i v e n  i n  t h e  t a b l e  a. 
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GRANULATION OF PHARMACEUTICAL POWDERS 69 

TABLE a. : ? r o p e r t i e s  o f  t h e  o r i g i n a l  powder 

F1 owabi 1 i t y  H 8 s  1 
B Bu lk  d e n s i t y  H 0.8 g/cm3 II 
H V10 -V500 II 10 m l  II 
II S i z e  d i s t r i b u t i o n  II 95  'L over  250 pm II 
N Cohesion i ndex  N 350 II 

TABLE b. : Exper imen ta l  f i e l d  

X 1  Speed o f  t h e  wheel s I 6 t o  22 rpm 1 
1 X 2  Speed of t h e  feeder screw ! 22 t o  86 rpm II 
1 X3 H y d r a u l i c  p ressu re  a p p l i e d 1  80 t o  200 ba rs  II 

The aim o f  t h i s  work i s  t h e  s tudy o f  t h e  i n f l u e n c e  of t h e  t h r e e  

main adjustments o f  t h e  compactor-granulator  on t h e  p r o p e r t i e s  o f  

t h e  powder ob ta ined .  As a r e s u l t ,  i t  was necessary t o  have a 

p r e l i m i n a r y  s t u d y .  For t h e  powder chosen as model f o r  t h i s  s t u d y ,  

t h e  exper imen ta l  f i e l d  f o r  t h e  t h r e e  v a r i a b l e s  i s  d e s c r i b e d  i n  

t h e  t a b l e  b.  

I n  t h i s  exper imen ta l  f i e l d ,  we have chosen t o  p e r f o r m  a Box 

Wi lson Design (15 exper imen ts ) .  The t a b l e  c .  g i v e s  t h e  

exper imen ta l  m a t r i x .  

The t a b l e  d. g i v e s  t h e  code o f  t h e  answers. 

The t a b l e  e.  g i v e s  t h e  r e s u l t s  o b t a i n e d .  
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TABLE c .  : Exper imen ta l  m a t r i x  

HERVIEU ET AL. 
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GRANULATION OF PHARMACEUTICAL POWDERS 

TABLE d .  : Code o f  t h e  answers 

71 

Answer R 1  
Answer R2 
Answer R3 
Answer R4 
Answer R5 
Answer R6 
Answer R7 

F r i a b i l i t y  o f  compacts i n  'L 
Average of hardness  i n  daN 
F1 owabi 1 i t y  i n  seconds 
Tap t e s t  i n  m i l l i l i t r e s  
Percen tage  o f  g r a i n  be low 250 v 
Percentage o f  g r a i n  be low 350 
Va lue  o f  c o h e s i o n  i n d e x  a t  1500 daN 
on upper  punch, ad imens iona l  number 

TABLE e .  : R e s u l t s  o f  answers 

- - - * -  9 : A12 : 31 : . -  . -  

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 
X

av
ie

r 
U

ni
ve

rs
ity

 o
n 

01
/2

8/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



72 HERVIEU ET AL. 

TABLE f .  : I n f l u e n c e  o f  t h e  speed r a t i o  on t h e  compact f r i a b i l i t y  
and cohes ion  i n d e x  

The answers r e c e i v e d  were mathemat ica l  l y  assessed accord; ng t o  

parameters X 1 ,  X2 and X3. From t h e  r e s u l t s  o b t a i n e d ,  our  

c o n c l u s i o n s  a r e  t h e  f o l l o w i n g  ones : 

A t  t h e  beg inn ing ,  t h e  speeds X1 and X2 p l a y  an i m p o r t a n t  

r o l e  on t h e  answers, and t h e  p ressu re  X3 i s  a modu la t i ng  f a c t o r  

o n l y  as f a r  as  t h e  exper iments on t h i s  powder a re  concerned. This  

i s  p a r t i c u l a r l y  t r u e  f o r  t h e  hardness o f  t h e  compacts and t h e  

cohesion i ndex  which i nc reases  f rom 350 t o  ove r  490 i n  8 

exper iments,  and have an optimum v a l u e  o f  571. The f l o w a b i l i t y  o f  

t h e  p r o d u c t  i s  a l s o  connected t o  t h e  wheel speed b u t  i n f l u e n c e d  

by t h e  p ressu re .  

A second ve ry  i n t e r e s t i n g  r e s u l t  i s  t h a t  t h e  f r i a b i l i t y  

i ndex  develops i n  t h e  same way as t h e  cohesion i n d e x ;  t h e  

r e l a t i o n  can be checked w i t h  a c o r r e l a t i o n  o f  0.93. On t h e  o t h e r  

hand, a l ow  f r i a b i l i t y  i n d e x  corresponds t o  a good compact 
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GRANULATION OF PHARMACEUTICAL POWDERS 73 

hardness w i t h  a c o r r e l a t i o n  c o e f f i c i e n t  o f  0.98. T h i s  o b v i o u s l y  

shows t h e  i n t e r e s t  o f  t h e  t e s t s  proposed on t h e  compacts so as t o  

p r e d i c t  t h e  c h a r a c t e r i s t i c s  under compression o f  t h e  powder 

o b t a i n e d  by g r i n d i n g  o f  t h e  compacts. 

I n  t h e  t a b l e  of t h e  r e s u l t s  ob ta ined ,  we can n o t i c e  t h a t  we 

have no answers f o r  3 exper iments A9, A l l  and A12, because f o r  

t h e s e  adjustments o f  t h e  compactor, t h e  compacts o b t a i n e d  looked  

l i k e  ch ina ,  t h e  p roduc t  heated up c o n s i d e r a b l y  and i t  was 

necessary t o  s t o p  t h e  machine. Fo r  these  exper iments,  we can 

n o t i c e  t h a t  t h e  speed o f  t h e  screw feeder  i s  h i g h  whereas t h e  

speed o f  t h e  wheels i s  low. And t h i s  i s  t h e  reason why problems 

occur  d u r i n g  compact ion : i f  t h e  speed o f  t h e  screw feeder  i s  t o o  

h i g h  i n  c o r r e l a t i o n  w i t h  t h e  speed o f  t h e  wheels, c l o g g i n g  

occurs.  If we c a l c u l a t e  t h e  r a t i o  between t h e  two speeds, we 

o b t a i n  a v a l u e  near  0.100, and we can n o t i c e  t h a t  t h i s  r a t i o  i s  

always h i g h e r  f o r  a l l  t h e  o t h e r  exper iments.  As we can see i n  t h e  

t a b l e  f . ,  t h e  good cohes ion  i ndex  a r e  o b t a i n e d  w i t h  compact 

f r i a b i l i t y  near 20 %, and f o r  t hese  exper iments,  t h e  speed r a t i o  

i s  nea r  0.200. 

I n  t h e  second oa r% o f  t h e  t a b l e ,  t h e  cohesion i n d i c e s  a r e  low, 
t h e  compact f r i a b i l i t y  i s  h i g h  and t h e  speed r a t i o  i s  h i g h .  This  

i s  obv ious s i n c e  t h e  f e e d i n g  i s  t o o  low i n  c o r r e l a t i o n  w i t h  t h e  
speed o f  t h e  wheels, and no d e n s i f i c a t i o n  occu rs .  

CO NC L US I0 N 

Wi th  t h e  powder chosen f o r  t h i s  s tudy ,  we have demonstrated t h a t  

on t h i s  compactor-granul  a t o r  : 

The adjustments o f  t h e  speeds a r e  more i m p o r t a n t  t h a n  t h e  usua l  

ad justment  o f  t h e  p ressu re .  It i s  necessary t o  keep a r a t i o  

between t h e  speed o f  t h e  screw feeder  and t h e  speed o f  t h e  

wheels. The screw feeder  has a v e r y  i m p o r t a n t  r o l e  o f  

p r e d e n s i f i c a t i o n .  On t h e  o t h e r  hand, t h e  i n  process t e s t  proposed 

t o  measure t h e  compact hardness and f r i a b i l i t y  i s  v e r y  

i n t e r e s t i n g .  I t  enables t o  p r e d i c t  t h e  c h a r a c t e r i s t i c s  o f  t h e  
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HERVIEU ET AL. 14 

powder o b t a i n e d  under compression th rough  t h i s  t e c h n i q u e  o f  d r y  

g r a n u l a t i o n .  
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