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The  p r e s e n t   i n v e n t i o n   c o n c e r n s   g r a n u l a r   d i e t e t i c  

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

made  up  of  m i x t u r e   of  L - a - a m i n o a c i d s   a l o n e   or  in  t h e  

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

and  e x c i p i e n t s ,   as  we l l   as  a  p r o c e s s   f o r   t h e i r   p r e p a -  

r a t i o n .  

As  i t   is  known,   L - a - a m i n o a c i d s   form  a  c l a s s   o f  

c o m p o u n d s   of  v i t a l   i m p o r t a n c e   f o r   a l l   t he   l i v i n g  

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

t he   m e t a b o l i s m   and  in  i t s   r e g u l a t i o n .  

Thus ,   u n d e r   l i v i n g   c o n d i t i o n s   in  which   t h e r e   is  a 

g r e a t   e x p e n s e   of  e n e r g y ,   as  on  o c c a s i o n   of  e x t e n d e d  

and  r e p e a t e d   p h y s i c a l   e f f o r t s   as  we l l   as  u n d e r   s i t u a -  

t i o n s   of  h y p e r c a t a b o l i s m ,   t he   r e q u i r e m e n t   of  a m i n o -  

a c i d s ,   and  p a r t i c u l a r l y   of  t he   e s s e n t i a l   o n e s ,   i s  

i n c r e a s e d .  

The  same  o c c u r s   u n d e r   p a r t i c u l a r   p a t h o l o g i c a l  

s i t u a t i o n s ,   in  which   a l l   t he   c a t a b o l i c   p r o c e s s e s   a r e  

r a i s e d ,   as  e . g .   in  l i v e r   c i r r h o s i s ,   h e p a t o p a t h y   a n d  

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

c a c h e c t i c   s t a t e s   and  in  the   m o r b i d   c o n d i t i o n s   w h i c h  

p r e c e e d   or  f o l l o w   s u r g i c a l   o p e r a t i o n s .   In  many  o f  

t h e s e   p a t h o l o g i c a l   s i t u a t i o n s ,   in  which   a l t e r a t i o n s  

in  t he   a m i n o a c i d   h a e m a t i c   v a l u e s   a re   n o t i c e d ,   a d m i n i s t r a -  

t i o n   of  a r t i f i c i a l   m i x t u r e s   of  L - a - a m i n o a c i d s   i n  



o r d e r   to  c o u n t e r   or  to  p r e v e n t   t he   d e f i c i t   has  b e c o m e  

an  u s u a l   p r a c t i c e .   For  i n s t a n c e ,   in  B r i t i s h   P a t e n t  

N o . 2 0 3 7 1 6 1   t h e r e   is  d e s c r i b e d   a  p h a r m a c e u t i c a l   p r e p a -  

r a t i o n   c o n t a i n i n g   the   e s s e n t i a l   b r a n c h e d   c h a i n   a m i n o -  

a c i d s :   l e u c i n e ,   i s o l e u c i n e   and  v a l i n e   in  m u t u a l l y  

d i f f e r e n t   r a t i o s ,   to  be  used   in  t he   t r e a t m e n t   o f  

h e p a t i c   e n c e p h a l o p a t h y   by  p a r e n t e r a l   r o u t e   and  to  b e  

a d m i n i s t e r d   t o g e t h e r   w i t h   s o l u t i o n s   of  c a r b o h y d r a t e s .  

The  c o m m o n e s t   f o r m u l a t i o n s   of  t h i s   t y p e   a re   t h o s e  

p r o v i d i n g   a d m i n i s t r a t i o n   of  L - a - a m i n o a c i d   m i x t u r e s   by  

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

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

f a c e d   in  t h e   t h e r a p e u t i c   p r a c t i c e .   Thus ,   in  t h e   c a s e  

of  n e p h r o p a t i e n t s ,   t he   l o s s   of  e s s e n t i a l   a m i n o a c i d s  

" in   t o t o "   and  p a r t i c u l a r l y   of  t h e   above   m e n t i o n e d  

b r a n c h e d   c h a i n   a m i n o a c i d s   and  of  t h r e o n i n e   is  t y p i c a l .  

From  t h a t   t h e r e   f o l l o w s   t h e   t h e r a p e u t i c a l   p r a c t i c e   o f  

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

m i x t u r e s   of  a l l   t h e   e s s e n t i a l   L -  a - a m i n o a c i d s ,   i . e . :  

t h r e o n i n e ,   l y s i n e ,   t r y p t o p h a n ,   p h e n y l a l a n i n e ,   v a l i n e ,  

l e u c i n e ,   i s o l e u c i n e   and  h i s t i d i n e .   The  same  t y p e   o f  

n u t r i t i v e   i n t e g r a t i o n   is  a l s o   s u i t a b l e   f o r   t he   t r e a t m e n t  

of  n e p h r o p a t i e n t s   who  have  to  keep  a  h y p o p r o t e i n i c  

d i e t   and  in  t h i s   c a s e   t he   c o n t r i b u t i o n   of  a m i n o a c i d s  

has  t he   f u n c t i o n   of  p r e v e n t i n g   the   p o s s i b l e   d e f i c i t  

e n s u i n g   f rom  t he   h y p o p r o t e i n i c   d i e t .  

On  t he   c o n t r a r y ,   in  p a t h o l o g i e s   such  as  l i v e r  

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

by  low  h a e m a t i c   l e v e l s   of  u r ea   and  by  h y p e r a m m o n i a e m i a ,  

w h i l e   t he   l e v e l s   of  b r a n c h e d   c h a i n   a m i n o a c i d s ,   a r e  

l o w e r e d   in  a  s i m i l a r   way.  As  b r a n c h e d   c h a i n   a m i n o a c i d s ,  



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

t h r o u g h   l i v e r   and  a re   p r i n c i p a l l y   m e t a b o l i z e d   in  t h e  

m u s c u l a r   t i s s u e ,   f o r m u l a t i o n s   have  been  p r o p o s e d   f o r  

h y p o d e r m i c   or  i n f u s i o n a l   u s e ,   which   a re   e x c l u s i v e l y  

e n r i c h e d   w i th   or  made  up  of  t he   t h r e e   e s s e n t i a l  

b r a n c h e d   c h a i n   a m i n o a c i d s ,   as  i t   a p p e a r s   e . g .   f r o m  

the   a l r e a d y   m e n t i o n e d   B r i t i s h   P a t e n t   N o . 2 0 3 7 1 6 1   a n d  

from  the   I t a l i a n   P a t e n t   A p p l i c a t i o n   N o . 2 9 4 1 4   A / 7 8  

f i l e d   on  3  November   1978  in  t he   name  of  t he   s a m e  

a p p l i c a n t .   The  a d m i n i s t r a t i o n   of  t h e s e   a m i n o a c i d s  

p r o d u c e s   p o s i t i v e   t h e r a p e u t i c a l   e f f e c t s ,   which   s u p p o r t  

t he   h y p o t h e s i s   of  a  r e m a r k a b l e   a n t i c a t a b o l i c   a n d  

a n a b o l i c   e f f e c t   of  such  a m i n o a c i d s .   On  the   o t h e r   h a n d  

i t   is  p r o v e d   t h a t   t he   c o n t r i b u t i o n   of  the   t h r e e  

e s s e n t i a l   b r a n c h e d   a m i n o a c i d s   e x e r t s   an  a n a b o l i c  

e f f e c t ,   e s p e c i a l l y   e v i d e n t   at  t he   l e v e l   of  m u s c u l a r  

p r o t e i n s .   D u r i n g   an  i n t e n s e   p h y s i c a l   e x e r c i s e ,   i n  

which   a  r e d u c t i o n   in  t he   p r o t e i n i c   s y n t h e s i s   and  an  

i n c r e a s e   of  t he   p r o t e i n i c   d e g r a d a t i o n   in  the   m u s c u l a r  

t i s s u e   and  in  t he   who le   o r g a n i s m   o c c u r ,   an  i n c r e a s e d  

o x i d a t i o n   of  a m i n o a c i d s ,   and  p a r t i c u l a r l y   of  b r a n c h e d  

c h a i n   a m i n o a c i d s   at  m u s c u a l r   l e v e l   seems  to  be  a s c e r -  

t a i n e d .  

B e s i d e   the   e x o g e n o u s   c o n t r i b u t i o n   of  e s s e n t i a l  

a m i n o a c i d s   by  i n f u s i o n a l   r o u t e ,   t he   a d m i n i s t r a t i o n   o f  

a m i n o a c i d s   per   os ,   where   i t   is  c o n s i s t e n t   w i th   t h e  

p a t h o l o g i c a l   s t a t e ,   has  been  s p r e a d i n g   to  a  c e r t a i n  

e x t e n t ,   but  w i th   s c a r c e r l y   e n c o u r a g i n g   r e s u l t s .   As  i t  

is  we l l   u n d e r s t a n d a b l e ,   t h i s   r o u t e   of  a d m i n i s t r a t i o n ,  

owing  to  i t s   c h a r a c t e r i s t i c s   of  p r a c t i c a l n e s s ,   c o u l d  

be  the   p r e f e r e n t i a l   one  in  a l l   t he   o c c a s i o n s   which   do 



not  i n v o l v e   e m e r g e n c y   s i t u a t i o n s   or  the   i m p o s s i b i l i t y  

of  t a k i n g   l i q u i d s .  

The  p r i n c i p a l   h i n d r a n c e   to  t he   d i f f u s i o n   of  t h e  

o r a l   r o u t e   of  a d m i n i s t r a t i o n   is  r e p r e s e n t e d   by  t h e  

s c a r c e   d e s i r a b i l i t y   of  t h e s e   a m i n o a c i d   m i x t u r e s ,  

p a r t i c u l a r l y ,   in  t he   p r e s e n c e   of  m e t h i o n i n e ,   t r y p t o p h a n  

and  t y r o s i n e ,   owing  to  t he   bad  o r g a n o l e p t i c   c h a r a c t e -  

r i s t i c s   of  t h e s e   a m i n o a c i d s ,   o r ,   in  t he   p r e s e n c e   o f  

l e u c i n e   and  i s o l e u c i n e ,   owing  to  t he   p e r s i s t e n t  

b i t t e r   t a s t e .   A d m i n i s t r a t i o n   in  t h e s e   c o n d i t i o n s  

i n v o l v e s   w i th   a  h igh   f r e q u e n c y   ( f r o m   35%  to  70%  o f  

t h e   c a s e s )   t he   r e g u r g i t a t i o n   of  what   has  been  t a k e n .  

O f t e n   used   e x p e d i e n t s   in  o r d e r   to  m o d i f y   t he   o r g a n o -  

l e p t i c   c h a r a c t e r i s t i c s   of  t h e s e   m i x t u r e s ,   s o m e t i m e s  

n a u s e a t i n g   and  d i s g u s t i n g ,   a re   t h e   a d d i t i o n   of  c o n s i d e r a -  

b le   q u a n t i t i e s   of  f l a v o u r i n g   s u b s t a n c e s ,   as  f r u i t ,  

v a n i l l a ,   c o c o a ,   c o f f e e   f l a v o u r s ,   e t c . ,   t h e   m i x i n g  

wi th   c a r b o h y d r a t e s   such  as  g l u c o s e ,   f r u c t o s e ,   s a c c h a r o s e  

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

as  s o r b i t o l ,   m a n n i t o l   and  y l i t o l   and  e x c i p i e n t s   s u c h  

as  m a l t o d e x t r i n s ,   in  q u a n t i t i e s   v a r y i n g   from  1%  t o  

10%.  In  s p i t e   of  t h e s e   t y p e s   of  n a t u r a l   or  s y n t h e t i c  

c o r r e c t i v e s   i n t r o d u c e d   i n t o   t he   d a i l y   p r a c t i c e ,  

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

( p a r t i c u l a r l y   a f t e r   a d m i n i s t r a t i o n   of  m i x t u r e s   c o n -  

t a i n i n g   m e t h i o n i n e   and  t r y p t o p h a n ) .   The  p h e n o m e n a   o f  

r e g u r g i t a t i o n   f o l l o w i n g   the   a d m i n i s t r a t i o n   by  o r a l  

r o u t e   of  t he   m i x t u r e s   c o n t a i n i n g   such  a m i n o a c i d s  

p r e v e n t   from  c o n t i n u i n g   the   t h e r a p y   w i t h   such  t y p e s  

of  o r a l   f o r m u l a t i o n s ,   which   s h o u l d   be  on  the   o t h e r  

hand  p a r t i c u l a r l y   f a v o u r a b l e   in  c a s e   of  both   e l d e r l y  



and  of  t e n d e r   age  p a t i e n t s ,   where   the   o r a l   a d m i n i s t r a t i o n  

may  be  an  a t t r a c t i n g   a l t e r n a t i v e   to  t he   i n f u s i o n a l  

r o u t e .  

On  t h e   o t h e r   h a n d ,   even  if  t he   p a t i e n t   does   n o t  

f e e l   r e p u g n a n c e   a g a i n s t   t he   common  o r a l   f o r m u l a t i o n s  

above   m e n t i o n e d ,   t h e i r   a d m i n i s t r a t i o n   can  be  a w k w a r d  

or  even  d a n g e r o u s   in  some  p a t h o l o g i c a l   s i t u a t i o n s .   I n  

f a c t   t he   h igh   a m o u n t s   of  c a r b o h y d r a t e s ,   which   a r e  

n o r m a l l y   c o n t a i n e d   t h e r e i n ,   do  not  f i t ,   owing  to  t h e  

h igh   c a l o r i c   c o n t r i b u t i o n   of  t he   g l u c i d i c   c o m p o n e n t ,  

to  t h e   t h e r a p y   of  p a t i e n t s   o v e r w e i g h i n g   or  w i t h  

c a r d i o v a s c u l a r   or  a t h e r o s c l e r o t i c   t r o u b l e s ,   w h i l e  

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

d i a b e i t c   p a t i e n t s .   In  any  c a s e ,   i t   is  s u i t a b l e   t o  

a v o i d   an  a b n o r m a l   c o n t r i b u t i o n   of  a d d i t i v e s   a n d  

c a r b o h y d r a t e s   a l s o   in  o t h e r   c a s e s   of  d i s m e t a b o l i s m  

where   t he   e x o g e n o u s   a d m i n i s t r a t i o n   of  a m i n o a c i d s   i s  

n e c e s s a r y .   On  t he   o t h e r   hand  i t   s h o u l d   be  p o i n t e d   o u t  

t h a t   t he   p r o l o n g e d   use  of  f l a v o u r e d   f o r m u l a t i o n s ,   i n  

o r d e r   to  t r y   to  mask  the   d i s g u s t i n g   o r g a n o l e p t i c  

c h a r a c t e r i s t i c s ,   l i k e w i s e   c a u s e s   a  s e n s e   of  r e p u l s i o n  

on  the   long  r u n .   I f ,   on  the   c o n t r a r y ,   i t   is  t r i e d   t o  

r e d u c e   the   number   and  amount   of  e x c i p i e n t s   and  f l a v o u r i n g  

s u b s t a n c e s ,   t he   b i t t e r   t a s t e   of  t he   a m i n o a c i d s ,   on 

the   one  h a n d ,   and  t he   h igh   i n c i d e n c e   of  n a u s e a   a n d  

v o m i t i n g ,   on  the   o t h e r   hand ,   make  such  f o r m u l a t i o n s  

so  s c a r c e r l y   d e s i r a b l e   t h a t   t h e y   a re   doomed  to  b e  

s o o n e r   or  l a t e r   r e f u s e d   by  the   p a t i e n t .   The  s i t u a t i o n  

does   not   i m p r o v e   when  t a b l e t   f o r m u l a t i o n s   a re   e x a m i n e d .  

In  f a c t ,   a l s o   in  t h i s   c a s e   the   b i t t e r   t a s t e   and  t h e  

d i s g u s t i n g   s m e l l   c a n n o t   be  masked   by  f l a v o u r i n g  



subs tances   or  by  coat ing  the  t a b l e t s   by  means,  e.g.   of  c h o c o l a t e ,  

u n l e s s   i t   is  a c c e p t e d   to  s c a t t e r   t he   a m i n o a c i d s   i n t o  

so  l a r g e   a  mass  of  d i l u e n t s   t h a t   t he   l a t t e r   are   to  b e  

c o n s i d e r e d   as  the   main  c o n s t i t u e n t s   of  the   t a b l e t .   I n  

t h i s   c a s e   i t   is  e v i d e n t   t h a t   to  ge t   t he   t h e r a p e u t i c a l l y  

e f f e c t i v e   d a i l y   dose   of  amino  a c i d s   i t   has  to  b e  

a d m i n i s t e r e d   a  so  l a r g e   number   of  t a b l e t s   t h a t   t h e i r  

t a k i n g   is  made  d i f f i c u l t   and  t h i s   a r t i f i c e   d e v o i d   o f  

any  p r a c t i c a l   u s e f u l n e s s .   See  in  t h i s   r e g a r d   US 

P a t e n t   N o . 3 7 6 4 7 0 3 ,   w h e r e i n   t h e r e   is  d e s c r i b e d   t h e  

p r e p a r a t i o n   of  t a b l e t s ,   wh ich   i n c l u d e s   a  p r e l i m i n a r y  

d i s p e r s i o n   of  amino  a c i d   m i x t u r e s   i n t o   a  c e r t a i n  

amount   of  p o l y v i n y l p y r r o l i d o n e   as  t h e   b i n d i n g   a g e n t ,  

a  s u b s e q u e n t   d r y i n g   and  s i f t i n g ,   a  d i l u t i o n   of  t h e  

o b t a i n e d   powder   w i t h   s t a r c h   and  c a l c i u m   s t e a r a t e   a n d  

a  f i n a l   c o m p r e s s i o n .   The  s i n g l e   t a b l e t s ,   t h e   d i s a g g r e -  

g a b i l i t y   of  wh ich   is  e v a l u a t e d   a c c o r d i n g   to   t h e  

r e g u l a t i o n s   of  t h e   B r i t i s h   P h a r m a c o p o e i a ,   a r e   t h e n  

c o a t e d   by  a  p r o t e c t i v e   f i l m   of  p o l y v i n y l a c e t a t e   a n d  

p o l y e t h y l e n e   g l y c o l   in  o r d e r   to  a s s u r e   t he   m a s k i n g   o f  

b i t t e r   t a s t e .   T a b l e t s   of  a c c e p t a b l e   w e i g h t   and  s i z e  

a re   so  o b t a i n e d ,   so  t h a t   a d m i n i s t r a t i o n   of  a b o u t   30 

t a b l e t s   a l l o w s   to  ge t   a  t h e r a p e u t i c a l l y   u s e f u l   d a i l y  

m a i n t e n a n c e   d o s e .   I t   is  in  f a c t   to  be  n o t e d   t h a t   s u c h  

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

t h e r a p y .   Even  t h o u g h   n o t h i n g   has  been  r e p o r t e d   a b o u t  

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

i t   is  c l e a r   t h a t   a d m i n i s t r a t i o n   of  such  t a b l e t s   is  a 

r e m a r k a b l e   t r o u b l e   to  t he   p a t i e n t ,   as  he  s h o u l d  

c o n t i n u a l l y   t a k e   more  t h a n   a  t a b l e t   e v e r y   hour   w i t h i n  

the   span  of  24  h o u r s   or ,   c o n s i d e r i n g   the   r e s t   t i m e ,  



more  t h a n   two  t a b l e t s   per   h o u r .  

T h e r e f o r e ,   i t   can  be  c o n c l u d e d   t h a t   a d m i n i s t r a t i o n  

by  o r a l   r o u t e   of  t he   at  p r e s e n t   a v a i l a b l e   f o r m u l a t i o n s  

a p p e a r s   to  be  s c a n t i l y   a p p l i c a b l e .  

Th i s   i n v e n t i o n   i n t e n d s   to  e l i m i n a t e   a l l   the   l i m i t a t i o n  

c o n c e r n i n g   the   c u r r e n t   f o r m u l a t i o n s   of  L - a - a m i n o   a c i d  

m i x t u r e s   f o r   o r a l   a d m i n i s t r a t i o n .   In  f a c t ,   i t   h a s  

been  f o u n d   t h a t   h o m o g e n o u s   m i x t u r e s   of  c o m p o n e n t s  

h a v i n g   e x t r e m e l y   l a b i l e   n a t u r e ,   such  as  L-  a - a m i n o  

a c i d   m i x t u r e s ,   e i t h e r   in  t he   form  of  powder   or  p a s t e ,  

i . e .   w i t h   a  m o i s t u r e   d e g r e e   b e t w e e n   1  and  50%  by  

w e i g h t   t he   dry  m a s s ,   l end   t h e m s e l v e s ,   u n d e r   p a r t i c u l a r  

o p e r a t i v e   c o n d i t i o n s ,   to  be  s u b j e c t e d   to  an  e x t r u s i o n  

p r o c e s s ,   w i t h o u t   any  a l t e r a t i o n   of  t he   c h e m i c a l  

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

c o m p o n e n t s .  

In  f a c t ,   t he   e x t r u s i o n   p r o c e s s   a l l o w s   to  g e t  

g r a n u l e s   or  p e l l e t s   of  r e g u l a r   s h a p e ,   t he   s i z e   o f  

which   can  be  c h a n g e d   at  w i l l ,   c h a r a c t e r i z e d   by  a 

r e d u c e d   p o r o s i t y   and  a  h igh   d e n s i t y .   These   p a r t i c u l a r  

c h a r a c t e r i s t i c s   of  t he   g r a n u l e   a l l o w   each  c o m p o n e n t  

of  t h e   m i x t u r e   f o r m i n g   the   g r a n u l e   to  be  r e l e a s e d   i n  

a  g r a d u a l   and  c o n t r o l l e d   way.  As  a  f u r t h e r   c o n s e q u e n c e  

of  t he   h igh   r e l a t i v e   d e n s i t y   and,   h e n c e ,   the   r e d u c e d  

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

t h i s   i n v e n t i o n   a s s u r e s ,   a l s o   w i t h o u t   h a v i n g   r e s o r t   t o  

a  p o s s i b l e   c o a t i n g   p r o c e s s ,   a  good  d e g r e e   of  d e s i r a b i -  

l i t y ,   the   m i n i m i z a t i o n   of  the   b i t t e r   a f t e r t a s t e   a n d  

the   m a s k i n g   of  any  u n p l e a s a n t   s m e l l .   On  the   o t h e r  

hand ,   as  g r a n u l e s   owing  to  t h e i r   c o m p a c t n e s s   l e n d  

t h e m s e l v e s   to  a  c o a t i n g   p r o c e s s ,   the   c o a t i n g   of  t h e  



g r a n u l e   wi th   a  p r o t e c t i v e   f i l m ,   b e s i d e   a m e l i o r a t i n g  

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

or  d i e t e t i c   f o rm ,   a l l o w s   to  e n h a n c e   the   d e l a y e d  

d i s a g g r e g a t i o n   c h a r a c t e r i s t i c s   of  t he   g r a n u l e   in  t h e  

c h o s e n   p o r t i o n   of  g a s t r o e n t e r i c   t r a c t .  

Hence  the   f o r m u l a t i o n s   o b t a i n e d   in  a c c o r d a n c e   w i t h  

the   p r e s e n t   i n v e n t i o n   a re   p a r t i c u l a r l y   u s e f u l   b e c a u s e  

t h e y   h i d e   u n p l e a s a n t   t a s t e s   and  s m e l l s ,   and  e n a b l e  

t he   g r a n u l e   to  be  g r a d u a l l y   r e l e a s e d   in  t he   c h o s e n  

p o r t i o n   of  g a s t r o - i n t e s t i n a l   t r a c t ,   t h u s   a v o i d i n g   a l l  

p h e n o m e n a   of  i n t o l e r a n c e   and  r e g u r g i t a t i o n   due  t o  

amino  a c i d s .   The  main  p u r p o s e   of  t h i s   i n v e n t i o n   i s ,  

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

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

at  w i l l ,   c h a r a c t e r i z e d   by  a  r e d u c e d   p o r o s i t y   and  by  a 

h igh   r e l a t i v e  d e n s i t y .   The  p e l l e t s   a c c o r d i n g   to  t h i s  

i n v e n t i o n   may  c o n t a i n   m i x t u r e s   of  n a t u r a l   or  s y n t h e t i c  

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

a c t i v e   and  l a b i l e ,   as  e . g .   m i x t u r e s   of  a - a m i n o  

a c i d s ,   v i t a m i n s ,   e t c .   so  as  to  ge t   a  c o n t r o l l e d  

g r a d u a l   r e l e a s e   of  a c t i v e   c o m p o n e n t s   bo th   in  t h e  

p r e s e n c e   and  the   a b s e n c e   of  t he   p r o t e c t i v e   f i l m .  

When,  f o r   i n s t a n c e ,   t he   r e l e a s e   of  c o m p o n e n t s   such   a s  

the   amino  a c i d s   is  w a n t e d   to  o c c u r   at  p a n c r e a t i c  

l e v e l ,   the   g r a n u l e s   can  be  c o a t e d   by  a  p r o t e c t i v e  

f i l m   r e a l i z e d   by  d e p o s i t i n g   a  t h i n   l a y e r   of  a  v e g e t a b l e  

p r o t e i n ,   e . g .   z e i n   e x t r a c t e d   from  m a i z e .   Such  a 

p r o t e i n ,   h a v i n g   a  m o l e c u l a r   w e i g h t   of  a b o u t   3 8 , 0 0 0  

d a l t o n s ,   c h a r a c t e r i z e d   by  the   p r e s e n c e   of  a  l a r g e  

number   of  l a t e r a l   a c i d i c   c h a i n s ,   is  p r a c t i c a l l y  

i n s o l u b l e   in  w a t e r ,   w h i l e   i t   is  s o l u b l e   in  h y d r o a l c o h o l i c  



s o l u t i o n s ,   which   a l l o w s   a  u n i f o r m   d e p o s i t   of  i t   on 

g r a n u l e s ,   w h i c h ,   once  d r i e d ,   t u r n   out   to  be  p r a c t i c a l l y  

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

the   p a n c r e a t i c   e n z y m e s   a l l o w s   d i s s o l u t i o n   of  z e i n   a n d  

d i s a g g r e g a t i o n   of  t he   g r a n u l e   t o g e t h e r   w i t h   c o n s e q u e n t  

r e l e a s e   of  amino  a c i d s .   I n s t e a d   of  z e i n   o t h e r   p r o t e i n s ,  

such  as  c h o t y l i n   and  k e r a t i n ,   may  be  u s e d .   The  p r o t e c t i o n  

of  g r a n u l e s   by  means  of  such  p r o t e i n s   which   a r e  

t o x i c o l o g i c a l l y   i n e r t   and  in  t u r n   b i o d e g r a d a b l e   i n t o  

amino  a c i d s   is  to  be  p r e f e r r e d   and  p a r t i c u l a r l y  

u s e f u l   in  a l l   t he   p r e p a r a t i o n s   of  amino  a c i d   m i x t u r e s  

to  be  a d m i n i s t e r e d   by  o r a l   r o u t e   in  t he   p r e s e n c e   o f  

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

and  p a r t i c u l a r l y   in  t he   t h e r a p y   of  c i r r h o t i c   f o r m s .  

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

p r e f e r r e d ,   t he   c o a t i n g   of  g r a n u l e s   may  be  r e a l i z e d   by 

means  of  n a t u r a l   r e s i n s ,   such  as  gum  a r a b i c ,   w h i l e  

in  a l l   t h e   c a s e s   where   a  p a r t i c u l a r l y   s t r o n g   g a s t r o r e s i -  

s t a n c e   is  w a n t e d ,   t he   c o a t i n g   of  g r a n u l e s   may  b e  

r e a l i z e d   by  means  of  s y n t h e t i c   p o l y m e r s   such  a s  

c e l l u l o s e   p o l y m e t h y l m e t h a c r y l a t e   and  a c e t o p h t h a l a t e .  

I f ,   on  the   c o n t r a r y ,   t he   r e l e a s e   of  t he   a c t i v e   a g e n t s  

at  g a s t r i c   l e v e l   is  c o n s i d e r e d   s u i t a b l e ,   the   p e l l e t s  

can  be  c o a t e d   by  a  t h i n   l a y e r   of  a  s u g a r ,   such  a s  

s a c c h a r o s e   or  g l u c o s e ,   or  e l s e   a  p o l y a l c o h o l ,   such  a s  

x y l i t o l   or  m a n n i t o l .  

All  t h e s e   t y p e s   of  c o a t i n g ,   a l t h o u g h   not   s t r i c t l y  

n e c e s s a r y ,   a l s o   h e l p   the   s w a l l o w i n g   p r o c e s s ,   t h a n k s  

to  t h e i r   smooth   a n d / o r   s w e e t e n e d   s u r f a c e .  

As  above   m e n t i o n e d ,   the   g r a n u l e s   may  have  d i f f e r e n t  

s i z e ,   b u t ,   in  any  c a s e ,   as  a  r u l e ,   t h e y   a re   s m a l l e r  



t h a n   the   c u r r e n t   t a b l e t s   or  p a s t i l l e s .   They  a r e  

p r e f e r a b l y   r e a l i z e d   in  the   form  of  l i t t l e   c y l i n d e r s  

w i th   a  d i a m e t e r   r a n g i n g   from  0.5  mm  to  a b o u t   8  mm  a n d  

p r e f e r a b l y   of  a b o u t   2  mm.  The  h e i g h t   of  the   s m a l l  

c y l i n d e r   r a n g e s   at  w i l l   f rom  1  to  s e v e r a l   mm,  b u t  

p r e f e r a b l y   is  of  a b o u t   2  mm.  The  c y l i n d r i c a l   g r a n u l e s  

are   o b t a i n e d   b y  e x t r u s i o n   o f  a n   a - a m i n o   a c i d   m i x t u r e  

in  t he   form  of  powder   or  p a s t e   w i t h   w a t e r   t h r o u g h   a 

d i e ,   t h e   s c r e w   of  wh ich   e x e r t s   on  t he   mass  to  b e  

e x t r u d e d   a  p r e s s u r e   r a n g i n g   f rom  5  to  200  k g / c a  .   A t  

the   e x i t   f rom  the   d i e   a  r o t a r y   k n i f e   p l a c e d   at   a 

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

The  r o t a t i o n   s p e e d   and  t h e   d i s t a n c e   of  t he   c u t t i n g  

k n i f e   f rom  the   h o l e s   of  t he   d i e   a re   a d j u s t e d   in  s u c h  

a  way  as  to  o b t a i n   s m a l l   c y l i n d e r s   of  u n i f o r m   l e n g t h ,  

which   can  be  m o d i f i e d   at  w i l l   and  u n i f o r m l y   by  v a r y i n g  

t he   s a i d   d i s t a n c e   and  r o t a t i o n   s p e e d .   The  same  r e s u l t  

can  be  o b t a i n e d ,   of  c o u r s e ,   by  e x t r u s i o n   t h r o u g h   a 

d i e   moving   w i t h   r e s p e c t   to  a  f i x e d   c u t t i n g   k n i f e .  

Also  in  t h i s   c a s e   t h e   l e n g t h   of  t h e   e x t r u d e d   l i t t l e  

c y l i n d e r s   d e p e n d s   on  t he   r o t a t i o n   s p e e d   of  t h e   d i e  

and  on  t he   d i s t a n c e   of  t he   c u t t i n g   k n i f e .   If   t h e  

e x t r u s i o n   has  been  c a r r i e d   ou t   on  a  m o i s t e n e d   p a s t e ,  

t he   l i t t l e   c y l i n d e r s   a re   t he   s u b m i t t e d   to  d r y i n g   i n t o  

an  a i r   oven  a n d / o r   f l u i d - b e d   d e s i c c a t o r s   f o r   a  t i m e  

and  at  a  . t e m p e r a t u r e ,   which   va ry   in  a c c o r d a n c e   w i t h  

the   m o i s t u r e   d e g r e e   and  c o m p o s i t i o n   of  t he   g r a n u l a t e ,  

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

i d e n t i c a l   to  the   one  o b t a i n e d   by  e x t r u s i o n   of  p o w d e r .  

The  so  o b t a i n e d   c y l i n d r i c a l   p e l l e t s   can  at  t h i s  

p o i n t   be  s u b m i t t e d   to  the   c o a t i n g   p r o c e s s ,   c a r r i e d  



o u t ,   f o r   i n s t a n c e ,   by  w e t t i n g   them  i n t o   a  r o t a r y   p a n  

at  a  s p e e d   r a n g i n g   f rom  5  to  50  r . p . m .   w i t h   a  s o l u t i o n  

of  t he   c o a t i n g   s u b s t a n c e   i n t o   a  s u i t a b l e   s o l v e n t .   T h e  

s o l v e n t ,   in  t he   c a s e   of  c o a t i n g   m a t e r i a l s   of  p r o t e i n i c  

n a t u r e ,   such  as  z e i n ,   k e r a t i n   and  c h o t y l i n ,   can  b e  

w a t e r   or  a  l o w e r   a l c o h o l   such  as  e t h a n o l ,   p r o p a n o l  

and  i s o p r o p a n o l   or  t h e i r   m i x t u r e s .   A f t e r   p a s s i n g   i n  

the   c o a t i n g   pan ,   t he   s o l v e n t   is  e v a p o r a t e d   by  m e a n s  

of  an  a i r   j e t   at  a  t e m p e r a t u r e   r a n g i n g   b e t w e e n   r o o m  

t e m p e r a t u r e   and  80°C.   The  c o a t i n g   of  p e l l e t s   can  a l s o  

be  o b t a i n e d   by  s p r a y i n g   the   s o l u t i o n ,   a l t e r n a t e d   w i t h  

an  a i r   i n s u f f l a t i o n ,   and  t h i s   a l l o w s   to  o b t a i n   a 

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

a  f a s t   r e m o v a l   of  t he   s o l v e n t   as  w e l l .  

In  c o a t i n g   by  means  of  p r o t e i n s   e x t r a c t e d   f r o m  

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

p r o t e i n s   ( z e i n )   at  v a r i a b l e   c o n c e n t r a t i o n s   r a n g i n g  

b e t w e e n   5  and  40%  w/v  a re   u s e d .   In  o r d e r   to  o b t a i n   a 

good  c o m p r o m i s e   b e t w e e n   s p r i n k l i n g   t i m e ,   s o l v e n t  

e v a p o r a t i o n   t i m e   and  mean  t h i c k n e s s   of  t he   c o a t i n g  

s u b s t a n c e s   r a n g i n g   b e t w e e n   few  m i c r o n s   and  many  

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

are   i n c l u d e d   b e t w e e n   10  and  20%  w/v ,   t he   p r e f e r r e d  

c o n c e n t r a t i o n   b e i n g   e q u a l   to  15%  w/v .   The  d i l u e n t   i s  

n o r m a l l y   made  of  w a t e r - e t h a n o l   m i x t u r e s   in  r a t i o s  

r a n g i n g   b e t w e e n   3 0 : 7 0   and  1 0 : 9 0 .   If  t he   c o a t i n g  

s u b s t a n c e   used  is  a  p o l y a c r y l a t e   such  as  p o l y m e t h y l -  

m e t h a c r y l a t e ,   t he   r e s i n   is  d i s s o l v e d   in  a  c o n c e n t r a t i o n  

from  1  to  25%  in  a c e t o n e   or  i s o p r o p a n o l   and  r e l a t e d  

m i x t u r e s .   If  t he   c o a t i n g   s u b s t a n c e   used   is  a  c e l l u l o s e  

d e r i v a t i v e   such  as  c e l l u l o s e   p h t a l a t e   or  a c e t o p h t a l a t e ,  



i t   is  used  in  c o n c e n t r a t i o n s   b e t w e e n   1  and  10%  i n  

a c e t o n e   and  c h l o r o f o r m .  

As  a l r e a d y   m e n t i o n e d ,   the   powder   or  p a s t e   s u b j e c t e d  

to  e x t r u s i o n   is  made  of  h o m o g e n e o u s   m i x t u r e s   o f  

e s s e n t i a l   and  n o n - e s s e n t i a l   L - @ - a m i n o   a c i d s ,   a l o n e  

or  a l s o   mixed  w i th   b i n d i n g   a g e n t s ,   a d j u v a n t s   and  e x c i -  

p i e n t s .   The  b i n d i n g   a g e n t s   c h o s e n   in  t he   g r o u p   f o r m e d  

by  s t a r c h e s ,   c e l l u l o s e   and  t h e i r   d e r i v a t i v e s ,   s u c h  

as  m e t h y l c e l l u l o s e ,   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 ,  

h y d r o x y p r o p y l c e l l u l o s e   e t c . ,   can  be  a d d e d   to   t h e  

p a s t e   in  a  p r o p o r t i o n   of  0 . 1 - 3 0 %   by  w e i g h t   on  t h e  

mass  of  amino  a c i d s ,   w h i l e   t h e   a d j u v a n t s   and  i n e r t  

e x c i p i e n t s ,   such   as  c e l l u l o s e ,   s t a r c h ,   m a l t o d e x t r i n e  

and  l a c t o s e ,   a re   p o s s i b l y   used   f o r   d i l u t i n g   t h e  

a c t i v e   a g e n t s   in  a  r a t i o   v a r y i n g   f rom  0.1  to  4  t i m e s  

t h e   mass  of  amino   a c i d s .   If   i t   is  p r e f e r r e d   to  m o i s t e n  

t h e   m i x t u r e   to  be  e x t r u d e d   in  o r d e r   to  make  e a s i e r  

t h e   e x t r u s i o n   p r o c e s s ,   t he   maximum  d e g r e e   of  h u m i d i t y  

of  t h e   p a s t e   to  be  e x t r u d e d   is  e q u a l   to  50%  in  c o m p a r i s o n  

w i t h   dry  w e i g h t ,   but   a l s o   h u m i d i t y   v a l u e s   of  1%, 

c o r r e s p o n d i n g   to  t he   dry  p o w d e r ,   a re   p e r f e c t l y   c o n s i s t e n t  

w i th   t he   e x t r u s i o n   p r o c e s s .   As  a l r e a d y   m e n t i o n e d ,  

m o i s t u r i z i n g   is  c o m p l e t e l y   o p t i o n a l , a s   t he   h u m i d i t y  

i t s e l f   of  raw  m a t e r i a l s   a n d / o r   c r y s t a l l i z a t i o n   w a t e r  

of  t he   s u b s t a n c e s   f o r m i n g   the   m i x t u r e   a l l o w   to  o b t a i n  

the   c o m p a c t i o n   of  i n g r e d i e n t s .   If  d u r i n g   the   e x t r u s i o n  

the   t e m p e r a t u r e   t e n d s   to  i n c r e a s e   too  much,   e . g .  

above   80°C,   t he   d ie   can  be  c o o l e d  s o   t h a t   the   o p e r a t i n g  

c o n d i t i o n s   do  not   m o d i f y ,   in  any  c a s e ,   t he   c h a r a c t e r i -  

s t i c s   of  the   e x t r u d e d   p r o d u c t .  

When  the   m i x t u r e   of  amino  a c i d s   is  i n t e d e d   f o r   a  me-  



r e l y   d i e t e t i c   u s e ,   such  as ,   e . g . ,   a  d i e t   i n t e g r a t o r  

f o r   a t h l e t e s   or  f o r   o v e r a l i m e n t a t i o n ,   i t   can  b e  

i n t e g r a t e d   w i th   a d d i t i v e s ,   such  as  s u g a r s   l i k e   f r u c t o -  

se ,   s a c c h a r o s e ,   g l u c o s e ;   p r o t e i n s   l i k e   p o w d e r e d  

s k i m m e d - m i l k ,   l a c t a l b u m i n ,   c a s e i n ,   soya  p r o t e i n s   a n d  

serum  a l b u m i n ;   Na,  Ca,  K,  Mg,P,  Cl,  e t c .   m i n e r a l  

s a l t s ;   o l i g o e l e m e n t s   l i k e   Fe,  Zn,  Cu,Mn,  Co;  v i t a m i n s  

l i k e   v i t a m i n s   of  t h e   B  c o m p l e x ,   v i t a m i n   C,  A,  D2,  P P ;  

and  o t h e r   a c t i v e   a g e n t s   l i k e   c a r n i t i n e   and  p a n t h e t i n e .  

The  g r a n u l a r   f o r m u l a t i o n   o b t a i n e d   by  e x t r u s i o n  

a c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n   and  made  up  o f  

g r a n u l e s   of  q u a l i t a t i v e l y   and  q u a n t i t a t i v e l y   v a r i a b l e  

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

b le   f i l m   w h i c h ,   h o w e v e r ,   can  be  a t t a c k e d   by  g a s t r i c  

and  p a n c r e a t i c   e n z y m e s ,   a l l o w s   o r a l   a d m i n i s t r a t i o n   o f  

any  a m i n o - a c i d   m i x t u r e .   The  s m a l l   c y l i n d r i c a l   g r a n u l e s  

a r e   p a r t i c u l a r l y   s u i t a b l e   f o r   an  e a sy   and  f a s t   s w a l l o w -  

ing  of  a  s o l i d ,   p r a c t i c a l l y   o d o u r l e s s   and  t a s t l e s s   o r  

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

of  which   a l l o w   a  r e l a t i v e l y   s low  d i s a g g r e g a t i o n  

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

a c c u m u l a t i o n s   of  amino  a c i d s ,   r e s p o n s i b l e   f o r   t h e  

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

t he   s m a l l   c o m p a c t   and  d e n s e   c y l i n d e r s   o v e r c o m e s   t h e  

i n c o n v e n i e n c e   of  i n g e s t i n g   l a r g e   t a b l e t s ,   and  at  t h e  

same  t i m e   the   c o m p a c t n e s s   and  the   r e d u c e d   p o r o s i t y   o f  

g r a n u l e s   do  not   e n a b l e ,   even  in  the   a b s e n c e   of  a 

c o a t i n g ,   the   same  p e l l e t s   to  be  c o n s i d e r a b l y   d i s s o l v e d  

d u r i n g   the   s h o r t   s t a y   in  the   o r a l   c a v i t y   on  d e g l u -  

t i o n .  



The  g r a n u l a r   s h a p e   a c c o r d i n g   to  t h i s   i n v e n t i o n ,  

b e s i d e s   e l i m i n a t i n g   the   s c a n t y   d e s i r a b i l i t y   and  t h e  

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

which  a re   met  by  a d m i n i s t r a t i o n   of  amino  a c i d   s o l u -  

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

to  a v o i d   the   c a r r y i n g   of  s a i d g r a n u l a t e s   w i th   an  e x c e s s  

of  a r o m a t i z i n g   s u b s t a n c e s   a n d / o r   c a r b o h y d r a t e s ,   t h e  

use  of  which   is  i n a p p r o p r i a t e   in  d i s m e t a b o l i c   p a t h o l o g i e s  

and  p a r t i c u l a r l y   in  t h o s e   of  d i a b e t i c   n a t u r e .  

P e l l e t s   o b t a i n e d   by  the   p r o c e s s   a c c o r d i n g   to  t h e  

i n v e n t i o n   are   of  g e n e r a l   a p p l i c a b i l i t y   and  a re   s u i t a b l e  

f o r   any  t y p e   of  p h a r m a c e u t i c a l   or  d i e t e t i c   p r e p a r a t i o n  

i n c l u d i n g   m i x t u r e s   of  n a t u r a l   L - a - a m i n o   a c i d s   a n d  

t h e i r   r e c e m a t e s   as  we l l   as  m i x t u r e s   of  such  a m i n o  

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

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

t h e r a p e u t i c a l l y   and  d i e t e t i c a l l y   a c t i v e   a g e n t s .   By 

the   p r e s e n t   p r e p a r a t i o n   p r o c e s s   t he   o r g a n o l e p t i c  

c h a r a c t e r i s t i c s   of  s o l i d   amino  a c i d   m i x t u r e s   a re   s o  

i m p r o v e d   t h a t   p e l l e t s   can  a l s o   be  e m p l o y e d   o u t s i d e  

the   t h e r a p e u t i c   p r e s c r i p t i o n s   and  c o e r c i o n s   as  i n t e -  

g r a t o r s   of  the   no rma l   a l i m e n t a t i o n ,   such  as  in  c a s e  

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

t a t i o n ,   e t c .  

In  o r d e r   to  f a c i l i t a t e   t he   h i g h e s t   d e g r e e   t h e  

s w a l l o w i n g   and  i n g e s t i o n   of  t he   g r a n u l a r   p r e p a r a t i o n s  

a c c o r d i n g   to  the   p r e s e n t   i n v e n t i o n   the   p e l l e t s   have  a 

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

b e t w e e n   0.5  and  some  m i l l i m e t e r s   and  a  l e n g t h   e q u a l  

to  a b o u t   1-4  t i m e s   the   d i a m e t e r .  

A l t h o u g h   t i l l   now  r e f e r e n c e   was  m a i n l y   m a d e  



c y l i n d r i c a l   g r a n u l e s ,   i t   is  o b v i o u s   t h a t   by  t h e  

p r o c e s s   a c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n   p e l l e t s   o f  

a  d i f f e r e n t   s h a p e   can  be  o b t a i n e d ,   such  as  c u b i c ,  

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

a  s t a r -   or  r i n g - s h a p e d ,   t r a n s v e r s a l   s e c t i o n   e t c . a s   i t  

is.  we l l   known  to  t h o s e   s k i l l e d   in  t he   f i e l d   of  a l i m e n t a r y  

and  d i e t e t i c   p a s t a   or  of  g u n p o w d e r   g r a n u l e s .   A n y w a y ,  

i t   is  c o n v e n i e n t   t h a t   in  any  c a s e   t he   s h a p e   is  a s  

c o m p a c t   as  p o s s i b l e   and  the   r a t i o s   b e t w e e n   the   t h r e e  

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

c l o s e   to  1  as  p o s s i b l e .  

As  p r e v i o u s l y   m e n t i o n e d ,   t he   s w a l l o w i n g   of  p e l l e t s  

s u s p e n d e d   in  a  s u i t a b l e   b e v e r a g e   at  a  t e m p e r a t u r e  

p r e f e r a b l y   e q u a l   to  or  l o w e r   t h a n   room  t e m p e r a t u r e   i s  

made  e a s i e r   if   t h e   s i n g l e   p e l l e t s   a re   c o a t e d   w i t h   a 

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

f i l m - f o r m i n g   s u b s t a n c e   c h o s e   in  t he   g r o u p   i n c l u d i n g  

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

as  we l l   as  s y n t h e t i c   p o l y m e r s .   Th i s   c o a t i n g   can  b e  

o b t a i n e d   by  i m m e r s i o n   in  or  s p r a y i n g   of  a  s o l u t i o n   od 

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

a l t e r n a t e d   w i t h   e v a p o r a t i o n   of  t he   s o l v e n t .  

An  e x a m p l e   of  o r a l   c o m p o s i t i o n   f o r   n e p h r o l o g y ,  

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

p a r t i c u l a r l y   s u i t a b l e   f o r   t he   t r e a t m e n t   of  any  s t a t e  

of  a c u t e   and  c h r o n i c   r e n a l   i n s u f f i c i e n c y ,   i n v o l v e s  

the   f o l l o w i n g   w e i g h t   r a t i o s   b e t w e e n   l e u c i n e ,   p h e n y l a l a n i -  

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

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

v e l y :   1 . 0 : 0 . 3 4 : 0 . 8 2 : 0 . 8 5 : 1 . 4 3 : 1 . 0 : 1 . 2 6 : 0 . 6 1 : 0 . 1 8 : 0 . 2 1 .  



An  e x a m p l e   of  g a s t r o p r o t e c t e d   g r a n u l a r   f o r m u l a t i o n  

f o r   the   t r e a t m e n t   of  c h r o n i c   h e p a t o p a t i e s   has  t h e  

f o l l o w i n g   mean  c o m p o s i t i o n :   L - v a l i n e   23  p a r t s ,   L - l e u c i n e  

23  p a r t s ,   L - i s o l e u c i n e   11.5   p a r t s ,   m a i z e   s t a r c h   9 . 5  

p a r t s ,   s a c c h a r o s e   5 .8  p a r t s ,   m e t h y l c e l l u l o s e   I  p a r t .  

G a s t r o p r o t e c t e d   s m a l l   c y l i n d e r s   h a v i n g   t h i s   per   c e n t  

c o m p o s i t i o n   are   u t i l i z e d ,   f o r   i n s t a n c e ,   f o r   p r e p a r i n g  

u n i t - d o s e   p a c k e t s   w e i g h i n g   6 .4   g  and  c o n t a i n i n g   5  g 

of  b r a n c h e d   c h a i n   amino  a c i d s .   The  mean  d a i l y   d o s e  

f o r   a d u l t s   can  va ry   f rom  2  to  8 -10   p a c k e t s ,   w h i l e   i n  

the   c a s e   of  c i r r h o t i c   p a t i e n t s   t he   dose   is  p r u d e n t l y  

l i m i t e d   to  a  maximum  of  4  p a c k e t s   a  day ,   e q u a l   to  20 

g  pro  d ie   of  b r a n c h e d   amino  a c i d s .  

Thanks   to  t he   a n a b o l i c   e f f e c t   of  t h e   t r i a d   o f  

b r a n c h e d   c h a i n   amino  a c i d s ,   t he   a s s o c i a t i o n   of  s u c h  

amino  a c i d s   w i th   mi lk   p r o t e i n s   and  g l u c o s e   and  f r u c t o s e  

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

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

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

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

t r a n s p o r t a b l e   when  w r a p p e d   in  p a c k e t s ,   r e a d y   f o r   u s e  

and  of  e a sy   i n g e s t i o n .   Also   in  t h e s e   c a s e s  t h e   f o r m u -  

l a t i o n   a c c o r d i n g   to  t h i s   i n v e n t i o n   is  b a s e d   on  t h e  

use  of  the   t r i a d   of  b r a n c h e d   c h a i n   amino  a c i d s   as  a 

d i e t e t i c   i n t e g r a t o r   and  t he   o p t i m a l   dose   of  t he   a m i n o  

a c i d s   mass  r a n g e s   f rom  0.3  to  0 .5   g  per   kg  of  b o d y  

w e i g h t   pro  d i e .  

The  a d d i t i o n   of  c a r b o h y d r a t e s   c o n t r i b u t e s   to  m a k e  

the   d i e t   h y p e r c a l o r i c   as  i t   is  s u i t a b l e   to  s p o r t s m e n .  

The  o p t i o n a l   f l a v o u r i n g   w i th   s e v e r a l   t a s t e s   l i k e  

o r a n g e ,   l emon ,   cocoa   can  i n c r e a s e   t he   d e s i r a b i l i t y   o f  



g r a n u l a t e .  

The  g r a n u l a r   p r o d u c t s   a c c o r d i n g   to  t h i s   i n v e n t i o n  

can  be  w r a p p e d   in  p a c k e t s   w e i g h i n g   f rom  a b o u t   30  t o  

40  g  a c c o r d i n g   to  t he   f o l l o w i n g   f o r m u l a t i o n s :  

A n o t h e r   f o r m u l a t i o n   w i t h   t he   same  a m o u n t s   of  t h e  

same  amino  a c i d s   p r o v i d e s   f o r   t he   s u b s t i t u t i o n   o f  

l a c t a l b u m i n   w i t h   10  g  of  p o w d e r e d   sk immed  m i l k ,   o f  

c i t r i c   a c i d   w i t h   2 .5   g  of  c o c o a ,   of  WE  15  S u c r e s t e r  

w i t h   L a b r a f i l   and  of  o r a n g e   f l a v o u r   w i t h   c o c o a   f l a v o u r .  

( S u c r e s t e r   and  L a b r a f i l   a re   r e g i s t e r e d   t r a d e m a r k s ) .  

The  p r e s e n t   i n v e n t i o n   w i l l   be  now  e x p l a i n e d   on  t h e  

b a s i s   of  some  s p e c i f i c   e m b o d y i n g   e x a m p l e s ,   w h i c h ,  

h o w e v e r ,   a re   not   to  be  c o n s i d e r e d   as  l i m i t i n g ,   a n d  

whe re   t he   p a r t s   a re   p a r t s   by  w e i g h t .  

EXAMPLE  1 

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

of  f o l l o w i n g   amino  a c i d s :  



is  put   in  a  m e c h a n i c a l   m i x e r   w i th   i n t e r p e n e t r a t i n g  

arms  and  1350  p a r t s   of  ma i ze   s t a r c h   a re   added   to  i t .  

The  p o w d e r s   are   h o m o g e n i z e d   in  the   m i x e r   f o r   15 

m i n u t e s   and  the   o b t a i n e d   m i x t u r e   made  up  of  L - a m i n o  

a c i d s   and  m a i z e   s t a r c h   is  d a m p e n e d   w i t h   140  p a r t s   o f  

m e t h y l c e l l u l o s e   d i s s o l v e d   in  2400  p a r t s   of  p u r i f i e d  

w a t e r .   D u r i n g   d a m p e n i n g   the   p o w d e r s   c o n t a i n e d   in  t h e  

m i x e r   are   k e p t   in  m o t i o n   by  the   i n t e r p e n e t r a t i n g  

arms  and  the   c o m p l e t e   d a m p e n i n g   o p e r a t i o n   is  p e r f o r m e d  

in  a b o u t   10  m i n u t e s .  

The  damp  mass  is  put   in  t he   c h a r g i n g   h o p p e r   o f  

a  d i c e - m a k i n g   m a c h i n e   and  is  p u s h e d   t o w a r d   t h e  

p e r f o r a t e d   d i e   ( d i a m e t e r   of  t he   h o l e s   2  mm)  by  m e a n s  

of  a  s c r e w   f e e d e r   which   c o m p r e s s e s   t he   mass  at  70 

k g / c m 2 .   The  e x t r u d e d   p r o d u c t   is  cu t   in  t he   s h a p e   o f  

s m a l l   c y l i n d e r s   h a v i n g   a  l e n g t h   of  2  mm  by  means  o f  

a  k n i f e   r o t a t i n g   at  a  s p e e d   of  500  r . p . m .   The  s m a l l  

c y l i n d e r s   a re   c o l l e c t e d   on  t r e l l i s   and  l e t   dry  f o r   3 

h o u r s   i n t o   a  f o r c e d - a i r   oven  t h e r m o s t a t e d   at  6 0 ° C .  

The  d r i e d   s m a l l   c y l i n d e r s   a re   put   i n t o   a  r o t a r y  

pan  (20  r . p . m . )   and  c o a t e d   wi th   250  p a r t s   z e i n  

d i s s o l v e d   in  an  e t h a n o l - w a t e r   m i x t u r e   9:1  ( 1 0 0 0  

p a r t s ) .   The  c o a t i n g   w i th   z e i n   s o l u t i o n   is  c a r r i e d  

out   by  s u c c e s s i v e   a d d i t i o n s   of  l i t t l e   p o r t i o n s   ( 8 0  

p a r t s )   by  d r y i n g   w i th   hot  a i r   at  45°C  a f t e r   e a c h  

a d d i t i o n .  



The  s m a l l   c y l i n d e r s   a re   t h e n   c o a t e d ,   a l w a y s  

i n t o   a  r o t a r y   pan,   w i th   580  p a r t s   x y l i t o l   d i s s o l v e d  

in  1450  p a r t s   of  p u r i f i e d   w a t e r .  

One  gram  of  t he   so  o b t a i n e d   g r a n u l a r   p r o d u c t   i s  

put   i n t o   a  t u b e   of  t he   e q u i p m e n t   f o r   m e a s u r i n g   t h e  

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

to  O f f i c i a l   P h a r m a c o p o e i a   of  the   R e p u b l i c   of  I t a l y ,  

e i g h t h   e d i t i o n ,   page  451.   The  t u b e   is  a l t e r n a t i v e l y  

r a i s e d   and  l o w e r e d   by  a  m e c h a n i c a l   arm  i n t o   a  v e s s e l  

c o n t a i n i n g   d i s t i l l e d   w a t e r   at  37°C  u n t i l   g r a n u l e s  

a r e   d i s g r e g a t e d .   The  r e q u i r e d   t i m e   is  a b o u t   30 

m i n u t e s .  

EXAMPLE  2 

A  m i x t u r e   made  up  of  2000  p a r t s   l e u c i n e ,   2 0 0 0  

p a r t s   v a l i n e   and  1000  p a r t s   i s o l e u c i n e   is  put   i n t o   a 

m e c h a n i c a l   m i x e r   w i t h   i n t e r p e n e t r a t i n g   a r m s ,   and  8 0 0  

p a r t s   m a i z e   s t a r c h   and  80  p a r t s   m e t h y l c e l l u l o s e   a r e  

a d d e d   to  i t .   The  p o w d e r s   a re   h o m o g e n i z e d   f o r   15 

m i n u t e s .   The  o b t a i n e d   m i x t u r e   is  put   i n t o   the   c h a r g i n g  

h o p p e r   of  a  d i c e - m a k i n g   m a c h i n e   and  fed   to  a  p e r f o r a t e d  

r o t a r y   d i e   ( d i a m e t e r   of  t he   h o l e s   2  mm).  The  r e v o l v i n g  

s p e e d   of  t h e   d i e   is  of  a b o u t   5  r . p . m . .   The  e x t r u s i o n  

o c c u r s   t h r o u g h   an  e c c e n t r i c   p r e s s u r e   r o l l e r .   C o m p a c t  

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

wh ich   a re   cut   by  a  f i x e d   b l a d e   p o s i t i o n e d   at  a 

d i s t a n c e   of  2  mm  from  the   r o t a r y   d i e .  

The  s m a l l   c y l i n d e r s   a re   put   i n t o   a  r o t a r y   p a n  

(20  r . p . m . )   and  c o a t e d   w i th   500  p a r t s   s a c c h a r o s e  

d i s s o l v e d   in  1200  p a r t s   of  p u r i f i e d   w a t e r .   The  

c o a t i n g   t e c h n i q u e   is  s i m i l a r   to  t h a t   d e s c r i b e d   i n  

Example   1 .  



EXAMPLE  3 

S t a r t i n g   from  a  m i x t u r e   h a v i n g   the   f o l l o w i n g  

c o m p o s i t i o n   in  p a r t s   by  w e i g h t :  

and  a c t i n g   a c c o r d i n g   to  the   p r o c e s s   d e s c r i b e d   i n  

Example   2,  p e l l e t s   a re   o b t a i n e d ,   t he   c o a t i n g   o f  

which   is  e f f e c t e d   a c c o r d i n g   to  t he   p r o c e s s   of  E x a m p l e  

1,  w i th   t he   d i f f e r e n c e   t h a t   i n s t e a d   of  z e i n   2 0 0  

p a r t s   p o l y m e t h y l m e t h a c r y l a t e   d i s s o l v e d   in  2000  p a r t s  

of  an  a c e t o n e - i s o p r o p a n o l   m i x t u r e   6 :4   and  i n s t e a d   o f  

x y l i t o l   500  p a r t s   s a c c h a r o s e   a re   u s e d .  

EXAMPLE  4 

A c c o r d i n g   to  t he   p r e p a r a t i o n   p r o c e s s   d e s c r i b e d  

in  Example   2,  p e l l e t s   a re   p r e p a r e d   s t a r t i n g   f rom  a 

m i x t u r e   h a v i n g   the   f o l l o w i n g   c o m p o s i t i o n   in  w e i g h t  

p a r t s :  

The  o b t a i n e d   p e l l e t s   a re   c o a t e d   a c c o r d i n g   t o  

the   p r o c e s s   d e s c r i b e d   in  Example   1,  w i th   t he   d i f f e r e n c e  

t h a t   600  p a r t s   z e i n   in  h y d r o a l c o h o l i c   s o l u t i o n   a n d  

1300  p a r t s   s a c c h a r o s e   in  a q u e o u s   s o l u t i o n   a re   u s e d .  

EXAMPLE  5 

A c t i n g   in  a c c o r d a n c e   wi th   the   p r o c e s s   d e s c r i b e d  



in  Example   1,  p e l l e t s   are   p r e p a r e d   s t a r t i n g   from  a 

m i x t u r e   h a v i n g   the   f o l l o w i n g   c o m p o s i t i o n   in  w e i g h t  

p a r t s :  

P e l l e t s   a re   c o a t e d   a c c o r d i n g   to  t he   p r o c e s s   o f  

Example   1,  w i th   t he   d i f f e r e n c e   t h a t   200  p a r t s   p o l y m e t h y -  

l m e t h a c r y l a t e   d i s s o l v e d   in  2000  p a r t s   of  an  a c e t o n e - i s o -  

p r o p a n o l   m i x t u r e   6 :4   and  580  p a r t s   s a c c h a r o s e   i n  

a q u e o u s   s o l u t i o n   a re   u s e d .  

EXAMPLE  6 

A c t i n g   in  a c c o r d a n c e   w i th   t he   p r o c e s s   d e s c r i b e d  

in  Example   2,  p e l l e t s   a re   p r e p a r e d   s t a r t i n g   f rom  a 

m i x t u r e   h a v i n g   the   f o l l o w i n g   c o m p o s i t i o n   in  w e i g h t  

p a r t s :  



The  o b t a i n e d   p e l l e t s   are   p a c k a g e d   w i t h o u t   a n y  

c o a t i n g .  

EXAMPLE  7 

A c c o r d i n g   to  the   p r o c e s s   d e s c r i b e d   in  E x a m p l e  

2,  p e l l e t s   a re   p r e p a r e d   s t a r t i n g   f rom  a  m i x t u r e  

h a v i n g   t he   f o l l o w i n g   c o m p o s i t i o n   in  w e i g h t   p a r t s :  

Also   in  t h i s   c a s e   t he   p e l l e t s   a re   not   c o a t e d .  

EXAMPLE  8 

F o l l o w i n g   the   me thod   d e s c r i b e d   in  Example   2 

p e l l e t s   a re   p r e p a r e d   s t a r t i n g   f rom  a  mass  h a v i n g   t h e  

f o l l o w i n q   c o m p o s i t i o n :  



Even  in  t h i s   c a s e   t he   p e l l e t s   a re   not   c o a t e d .  

From  d e n s i t y   m e a s u r e m e n t s   c a r r i e d   out  on  a l l  

t he   g r a n u l a r   p r o d u c t s   o b t a i n e d   by  the   p r o c e s s   o f  

t h i s   i n v e n t i o n   on  t he   b a s i s   of  g i v e n   e x a m p l e s ,   t h e  

a p p a r e n t   d e n s i t y   of  the   new  g r a n u l a r   p r o d u c t s   i s  

c o m p r i s e d   b e t w e e n   0 .4   and  0 . 7 ,   i . e .   d e f i n i t e l y  

g r e a t e r   t h a n   t h a t   of  t he   common  p h a r m a c e u t i c a l  

g r a n u l a t e s .   The  a p p a r e n t   d e n s i t y   of  e x t r u d e d   p e l l e t s ,  

when  c o a t e d   or  not   c o a t e d ,   has  been  m e a s u r e d   by 



f r e e l y   p o u r i n g   i n t o   a  g r a d u a t e d   c y l i n d e r   t he   e x t r u d e d  

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

t h e i r   c o m p a c t i o n   d e g r e e ,   such  as  v i b r a t i o n s ,   c o m p r e s -  

s i o n s ,   e t c .   The  v a l u e s   o b t a i n e d   by  the   f o r m u l a :  

t u r n e d   out   to  be,   on  a v e r a g e ,   0 .6   g / m l ,   which   is  a 

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

low  a p p a r e n t   d e n s i t y   of  raw  m a t e r i a l s   used   in  m a n u f a c t u r -  

ing  ( e . g .   t he   a p p a r e n t   d e n s i t y   of  amino  a c i d s   i s  

a b o u t   0 .3  g / m l ) .  

A l t h o u g h   t h i s   i n v e n t i o n   has  been  d e s c r i b e d   on 

the   b a s i s   of  some  at  p r e s e n t   p r e f e r r e d   e m b o d i m e n t s ,  

i t   is  o b v i o u s   t h a t   v a r i a t i o n s   a n d / o r   c h a n g e s   can  b e  

made  by  t h o s e   s k i l l e d   in  the   a r t   w i t h o u t   d e p a r t i n g  

from  the   s p i r i t   and  s c o p e   of  t he   i n v e n t i o n .  

For  i n s t a n c e ,   o t h e r   e x t r u s i o n   and  c u t t i n g  

m e t h o d s   c o u l d   be  u s e d ,   when  a l s o   a p p l i e d   to  p h a r m a c e u t -  

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

which   a re   s u i t a b l e   f o r   p r e p a r i n g   g r a n u l a r   f o r m u l a t i o n s .  



1.  Oral   d i e t e t i c   p r o d u c t s   b a s e d   on  m i x t u r e s   o f  

amino  a c i d s ,   c h a r a c t e r i z e d   in  t h a t   t h e y   c o n s i s t   o f  

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

a - a m i n o   a c i d s   a l o n e   or  in  m i x t u r e   w i t h   p h a r m a c e u t i -  

c a l l y   and  d i e t e t i c a l l y   a c c e p t a b l e   a d d i t i v e s   a n d  

e x c i p i e n t s .  

2.  The  p r o d u c t s   a c c o r d i n g   to  c l a i m   1,  c h a r a c t e r i z -  

ed  in  t h a t   t h e   a p p a r e n t   d e n s i t y   of  t he   s a i d   p e l l e t s  

r a n g e s   b e t w e e n   a b o u t   0 .4   and  0 .7   g / m l .  

3.  The  p r o d u c t s   a c c o r d i n g   to  c l a i m   1,  c h a r a c t e r i z -  

ed  in  t h a t   t h e   s a i d   p e l l e t s   a re   c o a t e d   by  a  p r o t e c t i v e  

w a t e r p r o o f   f i l m   w h i c h   can  be  d i s s o l v e d   by  g a s t r o i n t e s t i -  

nal   j u i c e s .  

4.  The  p r o d u c t s   a c c o r d i n g   to  c l a i m   3,  c h a r a c t e r i z -  

ed  in  t h a t   t h e   s a i d   p r o t e c t i v e   f i l m   is  s u b s t a n t i a l l y  

made  up  of  a  l a y e r   of  m a c r o m o l e c u l a r   f i l m - f o r m i n g  

p h y s i o l o g i c a l l y   a c c e p t a b l e   s u b s t a n c e s ,   c h o s e n   in  t h e  

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

r e s i n s   and  r u b b e r s   and  s y n t h e t i c   p o l y m e r s .  

5.  The  p r o d u c t s   a c c o r d i n g   to  c l a i m   4,  c h a r a c t e r i z -  

ed  in  t h a t   t h e   s a i d   f i l m - f o r m i n g   s u b s t a n c e   is  z e i n .  

6.  The  p r o d u c t s   a c c o r d i n g   to  c l a i m   1,  c h a r a c t e r i z e d  

in  t h a t   t he   s a i d  @ - a m i n o   a c i d s   a re   e s s e n t i a l   b r a n c h e d  

c h a i n   L - a - a m i n o   a c i d s .  

7.  A  p r o c e s s   f o r   p r e p a r i n g   d i e t e t i c   p e l l e t s  

b a s e d   on  m i x t u r e s   of  amino  a c i d s ,   c h a r a c t e r i z e d   i n  

t h a t   t h e   s a i d   m i x t u r e s   h a v i n g   a  h u m i d i t y   c o n t e n t  

r a n g i n g   f rom  1  and  50%  by  w e i g h t   w i th   r e s p e c t   to  t h e  

dry  m a s s ,   a re   e x t r u d e d   at  a  p r e s s u r e   b e t w e e n   a b o u t   5 

and  200  kg / cm2   t h r o u g h   a  d i e   w i t h   h o l e s   h a v i n g  a  



d i a m e t e r   c o m p r i s e d   b e t w e e n   0 .5  and  8  mm,  and  t h a t  

the   e x t r u d e d   p r o d u c t   is  cu t   by  means  of  a  r o t a r y  

k n i f e   at  a  p r e d e t e r m i n e d   l e n g t h   e q u a l   to  a b o u t   1 - 4  

t i m e s   the   d i a m e t e r   of  s a i d   h o l e s .  

8.  The  p r o c e s s   a c c o r d i n g   to  c l a i m   7,  c h a r a c t e r i z e d  

in  t h a t   the   s i z e   and  s h a p e   of  s a i d   h o l e s   of  s a i d   d i e  

and  the   e x t r u s i o n   and  r o t a t i o n   s p e e d s   of  s a i d   r o t a r y  

k n i f e   a re   c o o r d i n a t e d   so  t h a t   the   o b t a i n e d   p e l l e t s  

have  a  h igh   d e n s i t y   and  a  s h a p e   as  c o m p a c t   as  p o s s i b l e ,  

and  the   r a t i o s   b e t w e e n   t he   t h r e e   m a i n ,   r e c i p r o c a l l y  

o r t h o g o n a l   d i m e n s i o n s   t h e r e o f   a re   as  c l o s e   as  p o s s i b l e  

to  1 .  

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

a c c o r d i n g   to  c l a i m   7,  c h a r a c t e r i z e d   in  t h a t   t h e  

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

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

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

s a i d   s u b s t a n c e ,   a l t e r n a t e d   wi th   e v a p o r a t i o n   of  t h e  

s o l v e n t .  

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

a c c o r d i n g   to  c l a i m   9,  c h a r a c t e r i z e d   in  t h a t   the   s a i d  

s o l u t i o n   is  a  z e i n   s o l u t i o n   at  5%  to  40%  w/v  in  a 

m i x t u r e   of  a  l ower   a l i p h a t i c   a l c o h o l   and  w a t e r ,   t h e  

r e l e v a n t   r a t i o   r a n g i n g   r e s p e c t i v e l y   from  9 0 : 1 0   t o  

7 0 : 3 0 .  
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