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A B S T R A C T  

T h e  a u t h o r s  c o n s i d e r  t h e  p r e p a r a t i o n  of s p h e r o i d s  b y  

e x t r u s i o n - s p h e r o n i z a t i o n  with P r e c i r o l  a t o  5 a n d  Gelucire  

50/02. T h e  m a t e r i a l i s  a ram e x t r u d e r  a n d  a c y l i n d e r  e x t r u d e r  

a s soc ia t ed  t o  a s p h e r o n i z e r .  S p h e r o i d s  a r e  ob ta ined  b y  a d d i n g  

a n  a u x i l i a r y  s u b s t a n c e  s u c h  as microcrystal l ine cel lulose.  A 

comparison of t h e  r e s u l t s  o b t a i n e d  on  t h e  two  t y p e s  of e x t r u d e r  

allows a b e t t e r  u n d e r s t a n d i n g  of t h e  p r e s s u r e l d i s p l a c e m e n t  
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828 EDIMO ET AL. 

profi le  a n d  e m p h a s i z e s  t h e  n e c e s s a r y  qua l i t i e s  of t h e  w e t  mass 

a n d  e x t r u d a t e s .  

I N T R O D U C T I O N  

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

e x t r u s i o n - s p  he ron iza t ion  with l i pop  hilic a u x i l i a r y  s u b s t a n c e s  

s u c h  a s  P r e c i r o l  a t o  5' a n d  Ge luc i r e  5 0 1 0 2 ' .  

M A T E R I A L S  A N D  M E T H O D S  

M a t e r i a l s  

P r e c i r o l  a t o  5 is a palmito-s tearate  of g l y c e r o l  o b t a i n e d  b y  

s p r a y - d r y i n g .  It is a p o w d e r  f o r  which 85 % of p a r t i c l e s  a r e  

smaller  t h a n  100 pm. Its melting p o i n t  is be tween  52"  a n d  5 5 " ,  

i ts  H . L . B .  is 2 .  ( 1 )  

Gelucire 50102 a s s o c i a t e s  a mixing i n  de f in i t e  p r o p o r t i o n s  of 

mono, d i ,  t r i g l y c e r i d e s  of f a t t y  a c i d s  of C t o  C18. Its melting 

po in t  is be tween  48" a n d  5 3 " ,  

t h e  H . L . B .  v a l u e i s  2.  Ttis a waxy solid.  ( 2 )  

T h e  wet ted mass is p r e p a r e d  i n  a p l a n e t a r y  mixer.  

Fo r  e x t r u s i o n  , mate r i a l  is t h e  following ( 3 )  

- a ram e x t r u d e r  made u p  of a hollow s t e e l  c y l i n d e r  i n  which 

s l ides  a steel p i s ton .  Dies with o n e  o r  s e v e r a l  
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CAPACITY OF SUBSTANCES TO GIVE SPHERES 829 

holes  of d i f f e r e n t  d i ame te r  c a n  be  s e t  i n  t h e  e x t r e m i t y  of t h e  

c y l i n d e r  . 
T h i s  e x t r u d e r  is f i x e d  with f o u r  s c r e w s  o n t o  a s t e e l  s t a n d .  T h i s  

u n i t  is set u n d e r  t h e  load cel l  of a u n i v e r s a l  t e s t i n g  machine. 

T h i s  machine is composed of a r ig id  f r ame  be tween  which moves 

a c ros s -head  a n d  of a load cell.  

T h e  load r e q u i r e d  t o  e x t r u d e  t h e  mater ia l  was monitored a n d  

r e c o r d e d  d e p e n d i n g  o n  t h e  d i sp lacemen t  o n  a n  X-Y r e c o r d e r .  

D i f f e ren t  ram s p e e d s  c a n  be s e l e c t e d .  

F o r  o u r  s t u d y ,  t h e  ram s p e e d  is 5 cm/mm, t h e  die d i ame te r  is 1 

m m ,  t h e  l e n g h t  t o  r a d i u s  r a t i o  of t h e  die ( L / R )  is 8. 

- a c y l i n d e r  e x t r u d e r  ( A l e x a n d e r w e r k  G A  6 5 ) -  made u p  of two 
-I 

c o n t r a - r o t a t i n g  ro l l e r s .  One of them is bo red  with holes whose  

d i ame te r  c a n  v a r y .  F o r  o u r  s t u d y ,  t h e  d i ame te r  is 1 m m .  T h e  

f e e d  machanism t o  t r a n s p o r t  t h e  mass t o w a r d s  t h e  d i e  is 

a r a v i t y .  T h e  s p e e d  of ro t a t ion  c a n  v a r y .  F o r  o u r  s t u d y ,  t h e  

s p e e d  is c o n s t a n t  95  rpm.  

- T h e  s p h e r o n i z e r  ( C a l e v a  model 1 5 )  c o n s i s t s  of a g r o o v e d  

h o r i z o n t a l  p l a t e  r o t a t i n g  a t  h i g h  s p e e d  within a s t a t i o n a r y  

v e r t i c a l c y l i n d e r  f i t t e d  with a d o o r  t o  allow t h e  d i s c h a r g e  of t h e  

s p h e r o i d s .  T h e  geomet ry  of t h e  s t a i n l e s s  s t e e l  plate is made u p  

of p y r a m i d s  whose h e i g h t  is 1 , 9  m m  a n d  s i d e  5 , 8  m m .  

S p h e r o i d s  a r e  d r i e d  i n  a f lu id i zed  bed d r y e r  a t  a t e m p e r a t u r e  of 

30" d u r i n g  20 min. 
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830 EDIMO ET AL. 

Met h o d  

T h e  s t u d y  of t h e  p r e s s u r e - d i s p l a c e m e n t  prof i le  ob ta ined  from 

t h e  ram e x t r u d e r  a s s o c i a t e d  t o  t h e  u n i v e r s a l  t e s t i n g  machine 

a n d  t h e  s t u d y  of t h e  a s p e c t  of t h e  e x t r u d a t e  allows t h e  

se l ec t ing  of fo rmulae  whose c h a r a c t e r i s t i c s  a r e  good f o r  

e x  t r  u sio n-s p he r on i s  a t io  n . 
T h e  plast ic i ty  of t h e  mass c a n  b e  i n f e r r e d  by t h e  s t u d y  of t h e  

prof i le  when t h e  p r e s s u r e  is i n d e p e n d e n t  of t h e  d i sp lacemen t  

d u r i n g  t h e  flow s t a g e  ( 4 ) .  E x t r u s i o n  mass a n d  e x t r u d a t e s  must  

n o t  b e  sticky. B e s i d e s ,  t h e  lat ter must  be  smooth.  ( 5 , 6 )  

I n  o u r  s t u d y ,  t o  e v a l u a t e  t h e  f eas ib i l i t y  of pel le ts  with t h e s e  

l ipophi l ic  ComDonents a n d  a l s o  t o  c o n n e c t  t h e  r e s u l t s  o b t a i n e d  

o n  t h e  one  hand  with t h e  ram e x t r u d e r ,  o n  t h e  o t h e r  h a n d  with 

t h e  c y l i n d e r  e x t r u d e r ,  we m u s t  test wet ted masses a t  f i r s t  o n  

t h e  ram e x t r u d e r ,  t h e n  o n  t h e  c y l i n d e r  e x t r u d e r  a n d  t h e  

s p he ron ize  r. 

R E S U L T S  A N D  D I S C U S S I O N  

A s  Gelucire  50102  is a waxy s o l i d ,  it must  be c h a n g e d  i n t o  

powder  t o  g e t  a homogeneous  wet mass. 

T h e  inc lus ion  method is t h e  o n e  w e  u s e  : 

Gelucire 50/02 i n  a j a c k e t e d  k e t t l e  of a p l a n e t a r y  mixer  i s  

hea ted  a t  70".  
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CAPACITY OF SUBSTANCES TO GIVE SPHERES 83 1 
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F I G U R E  1 : P r e s s u r e - d i s p l a c e m e n t  prof i le  f o r  p r e c i r o l  a t o  5 - 22  X 

a q u e o u s  solut ion of 0 , 5  % sodium l a u r y l  s u l f a t e  

T h e  o t h e r  c o m p o n e n t s  are a d d e d  u n d e r  ag i t a t ion  which t a k e s  

place d u r i n g  5 minutes .  T h e  t e m p e r a t u r e  of t h e  k e t t l e  

con ta in ing  homogeneous  mixing is p r o g e s s i v e l y  d e c r e a s e d .  

When t h e  c o n t e n t  h a s  a t e m p e r a t u r e  of 60" ,  it is s p r e a d  o u t  on 

t r a y s .  When t h e  mass is 25",  it is p a s s e d  t h r o u g h  s i e v e s  of a n  

osci l la t ing g r a n u l a t o r  whose o p e n i n g s  are  s u c c e s s i v e l y  1 ,5  m m  

and  1 m m .  

A s  Gelucire  50/02 a n d  P r e c i r o l  a t o  5 h a v e  a H. L. B .  va lue  of 2 ,  

t h e  wet t ing l i qu id  t h a t  w e  c h o o s e  is a n  a q u e o u s  so lu t ion  of 0 , 5  % 
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832 EDIMO ET AL. 
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FIGURE 2 : P r e s s u r e - d i s p l a c e m e n t  prof i le  f o r  g e l u c i r e  50/02 - 

17 % a q u e o u s  so lu t ion  of 0 , 5  % sodium l a u r y l  s u l f a t e  

sodium l a u r y l  su l f a t e .  I n  t h e s e  c o n d i t i o n s ,  t h e  we t t ing  mass is 

homogeneous.  

T h e  p r e s s u r e - d i s p l a c e m e n t  p ro f i l e s  f o r  t h e  P r e c i r o l  

a t o  5 wet ted with 2 2  % ( v / w )  of an  a q u e o u s  solut ion of 0 , 5  % 

sodium l a u r y l  s u l f a t e  a n d  f o r  t h e  Gelucire  50/02 we t t ed  with 17 

% ( v / w )  of t h e  same so lu t ion  a r e  r e p r e s e n t e d  on  t h e  f i g u r e s  1 

a n d  2.  

Fo r  both cases, t h e  p r e s s u r e s  a r e  h igh .  Gelucire  50/02 s h o w s  a 

s t e a d y  s t a t e  flow s t a g e .  Fo r  P r e c i r o l ,  t h i s  s t a g e  does  n o t  e x i s t .  

T h e  e x t r u d a t e s  of P r e c i r o l  a t o  5 a n d  Gelucire  50/02 i n  t h e  

s p h e r o n i z e r  do n o t  g i v e  s p h e r e s ,  t h e y  c h a n g e  i n t o  p o w d e r s .  
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CAPACITY OF SUBSTANCES TO GIVE SPHERES 833 
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FIGURE 3 : Pressu re -d i sp lacemen t  prof i le  f o r  microcrystal l ine 

cel lulose-precirol  a t o  5 : 27/73 we t t ed  with 31 % ( v l w )  a q u e o u s  

solut ion of 0 , 5  % sodium l a u r y l  s u l f a t e  

We c o n s i d e r  i f  t h e  a d d i n g  of microcrystal l ine cel lulose ( A v i c e l  

PH 101 ) c a n  i m p r o v e  t h e  r e s u l t s .  

P e r c e n t a g e s  between 2 7  a n d  3 3 , 5  ( w / w )  of mic roc rys t a l l i ne  

cel lulose a r e  a d d e d  t o  P r e c i r o l  a t o  5. T h e  q u a n t i t i e s  of t h e  

we t t ing  l i qu id  a r e  a d a p t e d  t o  e a c h  mass ( 7 ) .  T h e  p r e s s u r e /  

d i sp l acemen t  p ro f i l e s  when a d d i n g  mic roc rys t a l l i ne  cel lulose 

show a d e c r e a s e  i n  t h e  p r e s s u r e  n e c e s s a r y  t o  f low,  a v e r y  s h o r t  

s t e a d y  s t a t e  flow s t a g e .  F i g u r e  3 g i v e s  t h e  prof i le  with 2 7  % 

microcr y s t a l l i ne  cellulose.  

4 
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834 EDIMO ET AL. 

T h e  same masses a r e  t e s t e d  o n  t h e  c y l i n d e r  e x t r u d e r  a n d  t h e  

s p h e r o n i z e r .  Whatever  t h e  p e r c e n t a g e  of mic roc rys t a l l i ne  

cel lulose,  t h e  e x t r u d a t e s  a r e  s m o o t h ,  n o t  s d c k y ,  a b l e  t o  g i v e  

s p h e r e s .  

A s  t h e  f eas ib i l i t y  of pel le ts  with P r e c i r o l  a t o  5 a s s o c i a t e d  t o  

cellulose microcrystal l ine is p r o v e d  , we c o n s i d e r  d e c r e a s i n g  t h e  

p e r c e n t a g e  of m i c r o c r y s t a l h e  cel lulose a n d  d e f i n i n g  t h e  

cond i t ions  which g ive  good r e s u l t s .  

P e r c e n t a g e s  of 15,  17 ,5  , 20 mic roc rys t a l lne  cel lulose h a v e  b e e n  

t e s t e d  with a n  a d j u s t e d  volume of wet t ing l i qu id .  T h e  

p r e s s u r e / d i s p l a c e m e n t  p ro f i l e s  d o  n o t  show a s t e a d y  state flow 

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

on ly  P r e c i r o l  a n d  d o  n o t  c h a n g e  with t h e  p e r c e n t a g e  of 

microcrystal l ine cel lulose ( f i g u r e  4 ) .  

T h e  c v l l n d e r  e x t r r i s t o n  with t h e  same speed a s  €or h i g h e r  

p e r c e n t a g e s  of rnicrocrystnt l lne C P I I I I I ~ S C  ( 9 5 r p  m 1 g t v e s  non 

s t i c k y  e x t r c i d a t e s ,  which n r e  c n p n h l c  o f  splicrnri izlr ip, .  

T h e  s p h e r o n i x e r  s p r e t l  is rlecrensctl  i t 1  c o m p n r l s o n  w l t l r  

e x p e r i m e n t s  with h i g h e r  p e r c e n t a f l c s  o f  microc rys t a l l i ne  

ccll.Lrilose and arljcrqted t o  e a c h  f o r r n i i l n .  TI19 s p h e r n n i z n t l n n  

r lurat lnn i n c r p a s p s  with t h e  percentf iEe nf  P r e c i r o l  i n  t h e  

f n r m i i l q .  T h e  r o r n p o s l t i o n s  a n d  t h c  opprn t inE  r o n r l i t f n n s  nrr,  

llsterl i n  t h e  t q h l e  1 .  

T h e  e x t t u d a t e s  o b t a i n e d  a r e  s m o o t h ,  non-st icky a n d  g i v e  

s p h e r o i d s  when s p h e r o n i z e d .  T h e  p a r t i c l e  s i z e  d i s t r i b u t i o n  is 
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CAPACITY OF SUBSTANCES TO GIVE SPHERES 835 

3000 

2 0 0 0  

1000 

displacement (mn) 

F I G U R E  4 : P r e s s u r e - d i s p l a c e m e n t  prof i le  f o r  mic roc rys t a l l i ne  

cel lulose-precirol  a t o  5 : 15/85 we t t ed  with 34 % ( v / w )  a q u e o u s  

solution of 0 ,5  % sodium l a u r y l  s u l f a t e  

TABLE 1 

Cornposittons a n d  o p e r a d n q  c o n d i t t o n s  f o r  Prec t ro l  a t o  5 

~ l i c r o c r y a t a l l i n e  c e l l u l o a e  ( q )  1 5  1 7 , 5  20 2 5  

d t o  5 ( q )  8 5  8 2 , 5  80 7 5  

e t t i n q  l i q d i d  ( m l )  3 7 , 6  39  40  5 3  

apeed (rprn) 7 0 0  800  8 0 0  1 0 0 0  

12mn30s  l O m n  l0mn 7mn30a 
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TABLE 2 

Part ic le  s i ze  d i s t r i b u t i o n  of P r e c i r o l  a t o  5 a s soc ia t ed  t o  20 % o r  

15 % microcrystal l ine cel lulose.  

1 
% r e t a i n e d  

20 % microc ryaca l l i ne  1 5  % 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  celluloae 

8 0  %, P c e c i r o l  a t o  S 8 5  % P r e c i r o l  a t o  5 

2000 

i m o  

1 2 5 0  

l o n o  

800 

6 3 0  

P a n  

2 

14 

81,5 

2 

0 , 5  

n 
n 

0 , s  

7 

8 8  

3 

1 

0 , 5  

n 

unirnodal with a maximum p e r c e n t a g e  f o r  pa r t i c l e  s i z e s  be tween  

1000 and 1250 prn. 

Tab le  2 g i v e s  t h e  p a r d c l e  s i ze  d i s t r i b u t i o n  of m i x t u r e s  with 15 % 

a n d  20 % microcrystalLine cellulosp. 

A l l  t h e  p a r d c l e s  w h a t e v e r  t h e  p e r c e n t a g e  of mic roc rys t a l l i ne  

ce l lu lose ,  when examined u n d e r  t h e  mic roscope ,  a r e  n o t  v e r y  

d i f f e r e n t  from s p h e r e s ,  with a smooth s u r f a c e .  

F o r  Gelucire  50/02,  a maximum q u a n d t y  of mic roc rys t a l l i ne  
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CAPACITY OF SUBSTANCES TO GIVE SPHERES 837 

1200 

8 0 0  

400 

F I G U R E  5 : P res s u re- d i s  p l a c e  men t p r of i le  f o r  micr o c  r y s t a l l i n e  

ce l lu lose -ge luc i r e  : 3 7 / 6 3  w e t t e d  wi th  

2 8 , 2  % a q u e o u s  s o l u t i o n  of 0,5 % s o d i u m  l a u r y l  s u l f a t e  

celLulose ( 3 7  X )  c a n  b e  mixed with t h e  melted Ge luc i r e .  F o r  t h i s  

p e r c e n t a g e  a n d  f o r  30 % ,  t h e  p r e s s u r e / d i s p l a c e m e n t  p r o f i l e s  

s h o w  a s t e a d y  s ta te  f low s t a g e  w i t h  a l o w e r  p r e s s u r e  t h a n  t h e  

o n e  g o t  wi th  t h e  o n l y  g e l u c i r e  ( f i g u r e  5). 

T h e  e x t t u d a t e s  o b t a i n e d  wi th  t h e  c y l i n d e r  e x t r u d e r  a r e  

s m o o t h ,  n o n - s t i c k y  a n d  g i v e  s p h e r o i d s .  

We a r e  p l a n n i n g  t o  d e c r e a s e  t h e  c o n c e n t r a t i o n s  of 

m i c r o c r y s t a l l i n e  ce l lu lose .  P e r c e n t a g e s  of 1 5 ,  17,5 , 20 a r e  

t e s t e d .  T h e  q u a n t i t i e s  of w e t t i n g  l i q u i d  a n d  t h e  s p h e r o n i z a t l o n  

c o n d i t i o n s  a r e  a d j u s t e d  a n d  a r e  d e s c r i b e d  o n  t h e  t a b l e  3. 

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

p re s su re  of t h e  s t e a d y  s t a t e  Flow s t a g e  when  m i c r o c r y s t a l l i n e  

ce l lu lose  is a d d e d  a n d / o r  w h e n  t h e  w e t t i n g  l i q u i d  i n c r e a s e s  
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TABLE 3 

Compositions a n d  o p e r a t i n g  c o n d i t i o n s  For Gclricire 50/02 

2 0 0 0  

1600 

1200 

8 0 0  

400 

30 6 0  9 0  l Z o  displacement ( m n )  

F I G U R E  6 : P r e s s u r e - d i s p l a c e m e n t  prof i le  f o r  mic roc rys t a l l i ne  

cel lulose-gelucire  : 17,5/82,5 wet t ed  with 

26 % a q u e o u s  solut ion of 0 , 5  % sodium l a u r y l  s u l f a t e  
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CAPACITY OF SUBSTANCES TO GIVE SPHERES 839 

TABLE 4 

P a r t i c l e  s ize  d i s t r i b u t i o n  of G e l u c i r e  a t o  5 a s s o c i a t e d  t o  20 % o r  

1 7 , 5  % 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  

2 o m  
1600 
1 2 5 0  
1000 
8 0 0  
6 3 0  

?an  

n,5 
4 , s  

7 4  
1 7  

3 
1 
n 

( f i g u r e  6 ) .  T h e  e x t r u d a t e s  a r e  s m o o t h  a n d  n o n - s t l c k y .  With 15 X 

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 ,  t h e  s h a p e  of p a r t i c l e s  is v e r y  

v a r i e d  wi th  o n l y  s o m e  s p h e r o i d s .  

With h i g h e r  p e r c e n t a g e s ,  w e  g e t  s p h e r o i d s .  T h e  p a r t i c l e  s i z e  is 

u n i m o d a l  ( T a b l e  4 ) .  A t  l e a s t ,  74 % of p a r t i c l e s  h a v e  s i z e s  

b e t w e e n  1000 a n d  1 2 5 0  pm. 

S p h e r e s  of G e l u c i r e  50102 a n d  P r e c i r o l  a t o  5 c a n  b e  o b t a i n e d  by  

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

s u c h  a s  m i c r o c r y s t d i n e  ceLLulose. T h e  l a t t e r  h a s  t h e  a d v a n t a g e  

of b r i n g i n g  t w o  p r o p e r t i e s :  p l a s t i c i t y  a n d  c o h e s i v e n e s s .  F o r  

P r e c i r o l  a t o  5 ,  t h e  c h o i c e  of 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  is 
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840 EDIMO ET AL. 

a d v a n t a g e o u s  b e c a u s e  t h i s  componen t  c o m p e n s a t e s  t h e  l a c k  of 

p l a s t i c i ty  a n d  c o h e s i v e n e s s  of t h e  mass we t t ed  with a n  a q u e o u s  

solut ion of sodium l a u r y l  sulfate.  In t h e  case of Gelucire  50/02,  

t h e  add i t ion  of microcrystal l ine cel lulose i n t e n d s  t o  i n c r e a s e  t h e  

c o h e s i v e n e s s  of t h e  mass we t t ed  with t h e  same l iqu id .  O n  t h e  

o t h e r  h a n d ,  it also d e c r e a s e s  t h e  p r e s s u r e  r e q u i r e d  f o r  

e x t r u s i o n  s e e i n g  t h a t  t h e  p r e s s u r e  f o r  ob ta in ing  flow d e c r e a s e s  

with t h e  add i t ion  of mic roc rys t a l l i ne  cellulose.  

We a r e  c o n s i d e r i n g  t h e  s u b s t i t i o n  of mic roc rys t a l l i ne  cel lulose 

by a d r u g .  T h e  c h o s e n  o n e  is t h e o p h y l l i n e  ( 8 ) .  T h e  d i s so lu t ion  

prof i le  s h o w s  t h a t  85  % of t h e o p h y l l i n e  is dissolved i n  4 h 30 mn 

if t h e  pa r t i c l e  s i ze  of pe l l e t s  with Gelucire  50/02 is  be tween  1000 

a n d  1600pm. 

T h i s  s t u d y  s h o w s  t h e  f eas ib i l i t y  of pe l l e t s  with l i poph i l i c  

aux i l i a ry  s u b s t a n c e s  as  Gelucire 50/02 a n d  P r e c i r o l  a t o  5. It 

also g i v e s  a b e t t e r  u n d e r s t a n d i n g  of t h e  p r e s s u r e / d i s p l a c e m e n t  

prof i les .  

T h e  l a c k  of a s t e a d y  state flow s t a g e  s u c h  as  with P r e c i r o l  a t o  5 

wet ted with a n  a q u e o u s  so lu t ion  of sodium l a u r y l  s u l f a t e  d o e s  

n o t  mean  t h a t  t h i s  mater ia l  w i l l  n o t  g i v e  s p h e r e s  b y  

e x t r u s i o n - s p h e r o n i z a d o n .  T h e  h i g h  p r e s s u r e  r e q u i r e d  f o r  t h e  

flow of mater ia l  t h r o u g h  t h e  r a m  e x t r u d e r ,  is i n a u s p i c i o u s  a n d  

r e q u i r e s  add i t ion  of c o m p o n e n t s  which d e c r e a s e  t h i s  p r e s s u r e .  

T h e  c o h e s i v e n e s s  of t h e  m a s s  which is no t  e v a l u a t e d  by t h e  
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CAPACITY OF SUBSTANCES TO GIVE SPHERES 84 1 

c o n s i d e r a t i o n  of t h e  p r e s s u r e / d i s p l a c ~ m e n t  p r o f U e ,  is a l s o  

p r e p o n d e r a n t  o n  t h e  c a p a c i t y  of a w e t t e d  mass  t o  Rive  s p h e r e s  

by  e x t r u s i o n - s p h e r o n i z a d o n .  T h i s  c h a r a c t e r i s t i c  d e p e n d s  o n  

t h e  q u a l i t y  a n d  q u a n t i t y  of t h e  w e t t i n g  l i q u i d .  F o r  some  

e x c i p i e n t s ,  it is u n f o r t u n a t e l y  a s s o c i a t e d  t o  s t i c k i n e s s .  T h e  

s t i c k i n e s s  o f  t h e  mass a n d  o f  t h e  e x t r u d a t e s  is a major  f a u l t .  I€ 

t h e r e  i s  a l o n g  s t e a d y  s t a t e  f l o w  s t a g e  o n  t h e  

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

l o w ,  i f  t h e  e x t r u d a t e s  a r e  n o t  s t i c k y  a n d  wi th  e n o u g h  

c o h e s i v e n e s s  t h e  p r o b a b u t y  of o b t a i n i n g  s p h e r e s  b y  

e x t r u s i o n - s  p h e r o n j z a t t o n  ts h i g h .  

N O T E S  

1 G a t t e f o s s 6 ,  3 6  Chemin  d e  G e n a s ,  R . P .  6 0 3 ,  69804 SAINT 

P R I E S T  C E D E X  

2 Mach ines  E u r a f ,  55 2 65 r u e  E m i l e  D e s c h a n e l ,  92400 

C 0 U R B E V  O I E  

3 G .  R. Caleva  L td  

B u t t s  Pond  I n d u s t r i a l  Estate  

S t u r m t n s t e r  Newton Dorset D T  10 1A2 

A n g l e t e r r e  

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.



842 EDIMO ET AL. 

4 F.M.C. C o r p o r a t i o n  

Food a n d  p h a r m a c e u t i c a l  p r o d u c t s  d i v i s i o n  

2000  M a r k e t  S t r e e t ,  P h i l a d e l p h i a  P A  19103  USA 

d i s t r i b u 6  p a r  S e p p i c ,  7 5  Q u a i  d ' O r s a y ,  7 5 3 2 1  PARIS .  

R E F E R E N C E S  

1 F .  B r i q u e t ,  C .  S r o s s a r d ,  J .  S e r ,  D .  D u c h e n e ,  
S . T . P .  P h a r m a . ,  2 ( 2 2 ) ,  9 8 6 - 9 9 4  ( 1 9 8 4 )  

2 A . M .  M o u r i c o u r t ,  D .  G e r b a u d ,  C .  B r o s s a r d ,  D .  L e f o r t  
Des  Y l o u s e s ,  
S . T . P .  P h a r m a .  - 6 ( 6 )  3 6 8 - 3 7 5  ( 1 9 9 0 )  

3 J.M. N e w t o n ,  
S . T . P .  P h a r m a . ,  5 ( 6 )  3 9 6 - 3 9 8  ( 1 9 9 0 )  

4 P .  J .  H a r r i s o n ,  . J . M .  N e w t o n ,  R . C .  R o w e ,  
J .  P h a r m .  P h a r m a c o l ,  - 3 7 ,  6 8 6 - 6 9 1  ( 1 9 8 5 )  

5 P . 3 .  H a r r i s o n ,  . J . M .  N e w t o n ,  R . C .  Rowe 
J .  P h a r m .  P h a r m a c o l .  - 3 6 ,  7 9 6 - 7 9 8  ( 1 9 8 4 )  

6 P . J .  H a r r i s o n ,  J . M .  r i e w t o n ,  R . C .  R o w e ,  
J o u r n a l  o f  P h a r m a c e u t i c s ,  - 3 5  2 3 5 - 2 4 2  ( 1 9 8 7 )  

7 B .  M o u t o n ,  A .  G a y o t ,  
S . T . P .  P h a r m a .  - 4 ( 8 )  6 4 8 - 6 5 5  ( 1 9 8 8 )  

8 D .  S a r i g a ,  S .  B o l t o n  
D r u g  D e v .  a n d  I n d .  P h a r m . ,  _. 1 6 ,  1 9 6 3  - 1 9 6 9  ( 1 9 9 0 )  

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.


