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©  Divisible  hard  gelatine  capsule  and  process  for  the  production  of  them. 
©  A  divisible  hard  gelatine  capsule,  particularly  for  solid  or 
highly-viscous  flowable  products,  consists  of  two  halves 
which  represent  opposing  semi-circles  in  cross-section,  each 
with  a  respective  bottom  part  and  a  top  part  which  is 
attached  thereto.  The  sum  of  the  two  thicknesses  of  the 
capsule  halves  is  somewhat  less  than  the  width  thereof  and 
the  two  opposing  semi-circular  capsule  halves  are  joined 
approximately  in  the  centre,  with  respect  to  the  longitudinal 
axis,  so  that  the  divisible  capsule  can  be  divided  into  two 
parts  by  twisting  them  substantially  about  a  transverse  axis 
perpendicular  to  the  opposed  planar  walls  of  the  capsule 
halves.  The  invention  further  relates  to  a  process  for 
producing  the  filled  divisible  hard  gelatine  capsule. 
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 A   divisible  hard  gelatine  capsule,  particularly for  solid  or 
highly-viscous  flowable  products,  consists  of  two  halves 
which  represent  opposing  semi-circles  in  cross-section,  each 
with  a  respective  bottom  part  and  a  top  part  which  is 
attached  thereto.  The  sum  of  the  two  thicknesses  of  the 
capsule  halves  is  somewhat  less  than  the  width  thereof  and 
the  two  opposing  semi-circular  capsule  halves  are  joined 
approximately  in  the  centre,  with  respect  to  the  longitudinal 
axis,  so  that  the  divisible  capsule  can  be  divided  into  two 
parts  by  twisting  them  substantially  about  a  transverse  axis 
perpendicular  to  the  opposed  planar  walls  of  the  capsule 
halves.  The  invention  further  relates  to  a  process  for 
producing  the  filled  divisible  hard  gelatine  capsule. 



Hard  g e l a t i n e   capsu le s   r e p r e s e n t   an  impor t an t   means  f o r  

d i s p e n s i n g   p h a r m a c e u t i c a l   p roducts   in  s o l i d   or  h i g h l y - v i s c o u s   form,  

the  hard  g e l a t i n e   capsu le   c o n s i s t i n g o f   a  top  par t   and  a  bottom  p a r t ,  

the  top  par t   being  p laced  on  a f t e r   the  bottom  par t   has  been  f i l l e d  

and  the  capsu le   being  sea led   i . e .   t i g h t l y   c losed   in  t h i s   manner 

(for  example,  s n a p - f i t   o r  s t o r - l o c k   c l o s u r e ) .   Thus,  the  hard  g e l a t i n e  

capsule   a lso  r e p r e s e n t s   a  means  for  d i s p e n s i n g   those   a c t i v e  

m a t e r i a l s   which  are  or  have  to  be  d i spensed   in  d i f f e r i n g   d o s e s ,  

p a r t l y   as  such  or  because  smal ler   doses  are  d i s p e n s e d   u n t i l   a 

normal  blood  l eve l   for  the  r e s p e c t i v e   t r e a t m e n t   is  reached  or  b e c a u s e  

the  a c t i ve   m a t e r i a l   is  d i spensed   in  sma l l e r   doses  before   the  p a t i e n t  

is  comple te ly   weaned  from  the  medicament.  Ch i ld ren   g e n e r a l l y   r e q u i r e  

a  c o n s i d e r a b l y   sma l l e r   dose  than  a d u l t s   owing  to  t h e i r   d i f f e r i n g  

body  w e i g h t .  

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

e a s i l y   be  a d m i n i s t e r e d   in  t h e   c a s e   of  a c t i v e  m a t e r i a l s  

a p p l i e d   by  i n j e c t i o n   of  a q u e o u s   s o l u t i o n s   u s i n g  

s y r i n g e s   of   v a r i o u s   s i z e s   or  by  i n d i c a t i o n   of  t h e  

v o l u m e   on  t h e   s y r i n g e  -   b u t   o n l y   by  t h e   d o c t o r  -   a n d  

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

s o l v e d   by  t h e   p a t i e n t   in   t h e   c a s e   of   t a b l e t s ,   f o r  

e x a m p l e ,   by  p r o v i d i n g   g r o o v e s   to   a l l o w   t h e   t a b l e t s   t o  

be  b r o k e n   by  p r e s s u r e ,   t h i s   can  o n l y   be  a c h i e v e d   w i t h  

h a r d   g e l a t i n e   c a p s u l e s   by  t a k i n g   in   c a p s u l e s   o f  



d i f f e r i n g   s i z e s .   H o w e v e r ,   t h e   m e c h a n i c a l   o p e n i n g ,  

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

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

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

and  t h e   p r o c e s s e s   f o r   f i l l i n g   and  c l o s i n g   t h e  

c a p s u l e s   a r e   s u b s t a n t i a l l y   s t a n d a r d i z e d .   T h e  

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

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

e x p e n s i v e   a p p a r a t u s .   The  u se   of   h a r d   g e l a t i n e   c a p s u l e s  

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

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

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

c a p s u l e s   b u t   a l s o   t he   i n c o r p o r a t i o n   of   a t   l e a s t  

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

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

c a p s u l e s   as  w e l l   as  in  t he   p a c k a g i n g   m a c h i n e s .   As  t h e r e  

a re   no  d i v i s i b l e   c a p s u l e s ,   d i m e n s i o n i n g   t o o l s   of  v a r i o u s  

s i z e s   a r e   r e q u i r e d   to  p r o d u c e   c a p s u l e s   of  d i f f e r i n g  

s i z e s   c o n t a i n i n g   v a r y i n g   d o s e s   of  a c t i v e   m a t e r i a l .  

The  s t r a i g h t f o r w a r d   d i v i s i o n   of  t h e   e l o n g a t e  

h a r d  g e l a t i n e   c a p s u l e s   i n t o   two  h a l v e s ,   as  in  t he   c a s e  

of  t a b l e t s ,   i s   i m p o s s i b l e ,   as  t he   a c t i v e   m a t e r i a l s   o f  

the   m e d i c a m e n t   c o n t a i n e d   t h e r e i n   to  be  a d m i n i s t e r e d   a r e  

in  p u l v e r u l e n t ,   c o a r s e l y - g r a i n e d ,   p a r t i c l e - l i k e   s o l i d  

or  v i s c o u s   f o r m ,   t h a t   is   in  f l o w a b l e   f o r m ,   and  wou ld   f l o w  

out   of  t he   c a p s u l e   h a l v e s   i f   t he   w a l l   of  t h e   c a p s u l e   w a s  

not  r e - c l o s e d   a f t e r   d i v i s i o n   or  was  no t   h e l d   c l o s e d   e v e n  

d u r i n g   d i v i s i o n .  



German  u t i l i t y   m o d e l   81  20  453  p r o p o s e d   a  

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

d i v i s i b l e   s i m i l a r   to  t h e   m a n n e r   in  w h i c h   t a b l e t s   w i t h  

b reak ing   grooves  are  d iv ided   in to   two  ha lves .   However,  t h i s  

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

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

o w i n g   to   t h e  f u n d a m e n t a l l y d i f f e r e n t   m a t e r i a l s   of   t h e  

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

n e c e s s i t a t e d   by  t h i s .   As  i s   known ,   ( c . f .   f o r  

e x a m p l e ,   K u r t   H,  B a u e r ,   "D ie   H e r s t e l l u n g   von  H a r t -  

und  W e i c h -   g e l a t i n e k a p s e l n " ,   in   "Die   K a p s e l ,   G r u n d l a g e ,  

T e c h n o l o g i e   und  B i o p h a r m a z i e   e i n e r   m o d e r n e n   A r z n e i f o r m " ,  

W i s s e n s c h a f t l .   V e r l a g s g e s .   mbH,  S t u t t g a r t   1 9 8 3 ,  

p a g e   5 8 - 8 1 ,   e s p .   p a g e s   59  and  6 0 ) ,   t he   s o f t   g e l a t i n e  

c a p s u l e   can   o n l y   be  f i l l e d   w i t h   t h e   m a t e r i a l   to  b e  

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

f i l l i n g   b u l k   i s  l i m i t e d   to   l i q u i d   p r o d u c t s .   In  c o n t r a s t ,  

t h e ' h a r d   g e l a t i n e   c a p s u l e s ,   w i t h   b o t h   h a l v e s   l o o s e l y  

p l a c e d   on  t o p   of  e a c h   o t h e r ,   a r e   d e l i v e r e d   to   t h e   d r u g  

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

f i l l e d   a n d  t i g h t l y   closed  by  a t t a c h i n g   t h e   t o p   p a r t   of  t h e  

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

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

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

a  s o f t   g e l a t i n e   c a p s u l e   w h i c h   has   been   p r e v i o u s l y  

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

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

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



The  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  d i v i s i b l e  

c a p s u l e   w h i c h   t h e   p a t i e n t   can  d i v i d e   v e r y   s i m p l y  

and  s a f e l y   i n t o   two  h a l v e s   of   a p p r o x i m a t e l y   e q u a l  

s i z e   w i t h o u t   loos ing   t h e   a c t i v e   m a t e r i a l   of   t h e  

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

to   h a l v e   t h e   q u a n t i t y   of  m a t e r i a l   in  h a r d   g e l a t i n e  

c a p s u l e s   of  c o n v e n t i o n a l   s i z e   and  t h u s   h a l v e   t h e  

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

a f f o r d e d   to  t h e   d o c t o r   and  t h e   p a t i e n t   by  a  d i v i s i b l e  

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

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

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

t o - s w a l l o w   means   of  d i s p e n s i n g   p r o v i d e d   by  t h e  h a r d  

g e l a t i n e   c a p s u l e s   i s   r e n d e r e d   even   e a s i e r   to   s w a l l o w  

by  r e d u c i n g   t h e   c a p s u l e s   i n t o   two  t h i n n e r ,   r e l a t i v e l y   more 

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

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

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

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

two  h a r d   g e l a t i n e   c a p s u l e   h a l v e s   can   be  j o i n e d   so  a s  

to   e n s u r e   t h a t   t h e   h a r d   g e l a t i n e   c a p s u l e   w h i c h   i s  

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

m e d i c a m e n t   c a n n o t   be  r e - o p e n e d ,   a  m e a s u r e   w h i c h   i s  

d e s i r e d   or   e v e n   n e c e s s a r y   f o r   m e d i c a m e n t s   and  in   v i e w  

of  t h e   g u a r a n t e e s   g i v e n   by  t h e   m a n u f a c t u r e r s   o f  

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

of  c a p s u l e s ,   s u c h   as  t h e   C o n i - S n a p - S u p r o   c a p s u l e   h a v e  



h a v e   b e e n   d e v e l o p e d   by  C a p s u g e l   f o r   n o n - d i v i s i b l e  

h a r d   g e l a t i n e   c a p s u l e s .  

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

t o  t h e   i n v e n t i o n  i s   c h a r a c t e r i s e d   in   t h a t   i t  

c o n s i s t s   of  two  h a l v e s   w h i c h   r e p r e s e n t   o p p o s i n g  

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

and  w i d t h ,   e a c h   w i t h   a  r e s p e c t i v e   top   and  b o t t o m  

p a r t ,   and  a  top   p a r t   w h i c h   i s   a t t a c h a b l e   t h e r e t o ,  

of  c o n v e n t i o n a l   l e n g t h   and  o p t i o n a l   c o n v e n t i o n a l  

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

c l o s i n g ,   t h e   sum  of  t h e   two  t h i c k n e s s e s   of  t h e  

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

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

w i t h   a  c i r c u l a r   c r o s s - s e c t i o n   ( t h a t   i s   s o m e w h a t  

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

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

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

a p p r o x i m a t e l y   in  t h e   c e n t r e ,   w i t h   r e s p e c t   to   t h e  

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

s t r i p   or   web  of  an  e a s i l y   t o r n   m a t e r i a l   w h i c h  

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

c a p s u l e   h a l v e s ,   or   by  a  h i d g e   or  a  p l a n e   b o n d  

c o m p o s e d   of  m a t e r i a l   w h i c h   can   be  e a s i l y   t w i s t e d  

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

g e l a t i n e   c a p s u l e s ,   so  t h a t   t h e   d i v i s i b l e   c a p s u l e   can  b e  

d i v i d e d   i n t o   the   two  h a l v e s   by  t w i s t i n g   t h e m  

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

to   t h e   p l a n e   o p p o s i t e   w a l l s   of  t h e   s e m i - c i r c u l a r  



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

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

by  a  web  or  a  p l a n e   bond   or  b r idge ,   the  s t r i p   or  the  w e b  o r  

t h e   p l a n e   bond  or  the  br idge   s i m u l t a n e o u s l y   j o i n t i n g   the  top  and 

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

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

o b t a i n e d   once   i t   ha s   b e e n  f i l l e d   w i t h   t h e   m e d i c a m e n t ,  

so  t h a t   i t   i s   n o t   p o s s i b l e   to  r e - o p e n   t h e   h a r d   g e l a t i n e  

c a p s u l e   h a l v e s .  

The  p r o c e s s   f o r   t h e   p r o d u c t i o n   of   t h e   d i v i s i b l e  

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

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

of  s e m i - c i r c u l a r   c r o s s - s e c t i o n   and  of  c o n v e n t i o n a l  

l e n g t h   and  w i d t h  a n d   of  a  t h i c k n e s s   w h i c h   i s   s o m e w h a t  

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

p a r t ,   w i t h   t h e   t o p  p a r t   p l a c e d   l o o s e l y   on  t h e   b o t t o m  

p a r t   in   c o n v e n t i o n a l   m a n n e r ,   a r e   o p e n e d   in   c o n v e n t i o n a l  

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

or  m a t e r i a l s   to   be  e n c a p s u l a t e d   and  t h e   c a p s u l e   i s  

c losed  in   c o n v e n t i o n a l   m a n n e r   by  p l a c i n g   t h e   t o p   p a r t  

on  t h e   b o t t o m   p a r t ,   in   w h i c h   p r o c e s s   two  of   t h e  s e m i -  

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

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

o p p o s i t e   e a c h   o t h e r   and  a r e   j o i n e d   t o g e t h e r   o n c e   t h e  

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

and  c losed_   or   a l t e r n a t i v e l y   two  s e m i - c i r c u l a r   h a r d  



g e l a t i n e   c a p s u l e s   w h i c h   have   b e e n   o p e n e d ,   f i l l e d   a n d  

c losed   in  t h i s   m a n n e r   a r e   m a p p e d   w i t h   t h e   p l a n e  

s u r f a c e s   t h e r e o f   o p p o s i t e   e a c h   o t h e r   and  a r e   j o i n e d  

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

w i d e   to   j o i n   t h e   t op   and  b o t t o m   p a r t s   of  t h e   t w o  

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



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

i n v e n t i o n   c o n s i s t s   of  two  h a l v e s   w h i c h   r e p r e s e n t .  

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

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

top   and  b o t t o m   p a r t   h a v i n g   a  c o n v e n t i o n a l   l e n g t h  

r a t i o   to   e a c h   o t h e r ,   and  w h i c h   a r e   r e c i p r o c a l l y  

s e m i - c i r c u l a r   in   c r o s s - s e c t i o n ,   t h e   sum  of  t h e   t h i c k n e s s e s  

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

f o r  t h e   bond  or  the  j o i n i n g   web  or  the  j o i n i n g   br idge  c o r r e s p o n d i n g   to  t h e  

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

c i r c u l a r   c r o s s - s e c t i o n ,   t h a t   i s   t h e   sum  of  t h e  

t h i c k n e s s e s   of   t h e   two  c a p s u l e   h a l v e s   i s   t h u s   s o m e w h a t  

s m a l l e r   t h a n   t h e   w i d t h   t h e r e o f ,   i t   i s   p o s s i b l e   to  u s e  

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

p r e f a b r i c a t e d   in   i d e n t i c a l   m a n n e r   and  to   u s e   t h e   s a m e  

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

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

t o o l s   to   open   t h e   s e m i - c i r c u l a r   h a r d  

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

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

i n v e n t i o n ,   to   f i l l   t h e   b o t t o m   p a r t  o f   t h e s e   s e m i -  

c i r c u l a r   h a r d   g e l a t i n e   c a p s u l e s   and  to   c lose   t h e  

b o t t o m   p a r t   w i t h   t he   t o p   p a r t .   E x i s t i n g   a u t o m a t i c  

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

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

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



i n s t e a d   of  t h e   c i r c u l a r   i m m e r s i o n   p i n s   ( p o p p e t s   or  p i n s ) ,  

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

w h i c h   c o r r e s p o n d   in  a  s i d e - v i e w   to   t h e   two  e l o n g a t e   h a l v e s  

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

to   t h e   i n v e n t i o n ,   f o r   t h e  r e s p e c t i v e  t o p   p a r t   and  b o t t o m  

p a r t   of   t h e   h a r d   g e l a t i n e   c a p s u l e s .   L i k e w i s e ,   t h e  

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

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

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

f i l l i n g   and  c lo s ing   t h e   h a r d   g e l a t i n e   c a p s u l e s .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F i g u r e   1  i s   a  c r o s s - s e c t i o n a l   v i e w   of  a  c a p s u l e  

a c c o r d i n g   to   t h e   i n v e n t i o n ;  

-  F i g u r e   2  i s   a  s i d e   v i e w   of  t h e   c a p s u l e   of  F i g u r e  

1 ;  

F i g u r e s   3 ' t o   9  i l l u s t r a t e   in   d i a g r a m a t i c a l   m a n n e r  

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

t h e   h a r d   g e l a t i n e   c a p s u l e   ( e . g .   a u t o m a t i c   m a c h i n e   GKF  3 5 0  

by  H ö f l i g e r   and  Karg )   h a s   t o   be  c o n v e r t e d   and   c o m p l e t e d   s o  

t h a t   i t   can  be  u s e d   f o r   c a r r y i n g   o u t   t h e   p r o c e s s   a c c o r d i n g  

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

g e l a t i n e   c a p s u l e s .   In  p a r t i c u l a r :  

F i g u r e   3  shows   a  l a t e r a l   c r o s s - s e c t i o n   of  a n  

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

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

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

F i g u r e   4  i s   a  c u t - a w a y   p e r s p e c t i v e   v i e w   o n  a  

l a r g e r   s c a l e   of  s u p p l y   p a t h s   shown  in  F i g u r e   3 ;  



F i g u r e   5  s h o w s   a  s e g m e n t   f o r   r e c e i v i n g   c a p s u l e  

h a l v e s ;  

.  F i g u r e   6  i s   a  l a t e r a l   c r o s s   s e c t i o n   t h r o u g h   a n  

e j e c t i o n   s t a t i o n ;  

F i g u r e   7  i s   a  p l a n   v i ew   of  a  b o n d i n g   s t a t i o n ;  

F i g u r e   8  i s   a  c r o s s - s e c t i o n   o f   t h e   b o n d i n g  

s t a t i o n   of  F i g u r e   7;  a n d  

F i g u r e   9  i s   an  o v e r a l l   v i ew  of   t h e   b o n d i n g  

s t a t i o n .  

DESCRIPTION  OF  PREFERRED  EMBODIMENT 

F i g u r e   3  s h o w s   a  s u p p l y   c o n t a i n e r   1  h a v i n g   a n  

o u t l e t   2  w h i c h   f e e d s   v e r t i c a l   s u p p l y   g r o o v e s   4  v i a   s l o p i n g  

s u p p l y   p a t h s   3  ( f o u r   t r a c k   in   t h i s   c a s e ,   as  shown  i n  

. c r o s s - s e c t i o n   in  F i g u r e   4 ) .   A  v i b r a t o r   5  i s   p r o v i d e d  

a t   t h e   b e g i n n i n g   of   t h e   s u p p l y   p a t h ,   t o   a l l o w  



c o n v e y a n c e   of  t h e   c a p s u l e s .   S p r i n g - m o u n t e d   g u i d e  

p l a t e s   6  a r e   p r o v i d e d   a t   t h e   o u t l e t   of  t h e  

s t o r a g e   c o n t a i n e r   a b o v e   e a c h   o b l i q u e   s u p p l y   p a t h   3 ,  

w h i c h   e n s u r e   t h a t   t h e   h a r d   g e l a t i n e   c a p s u l e s   a r e  

o r i e n t e d   l o n g i t u d i n a l l y   w i t h   t h e   c u r v a t u r e   t h e r e o f  

m a t c h i n g   t h a t   of   t h e   g u i d e   g r o o v e s   and  t h e n  

i n e v i t a b l y   p l a c e  t h e m s e l v e s   i n t o   t h e   g r o o v e s   7 .  

The  t r a n s i t i o n   to  t h e   v e r t i c a l   s u p p l y   p i p e s   4  i s  

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

d o w n w a r d l y - i n c l i n e d , s u p p l y   p a t h   3  w i t h   t h e   g u i d e  

g r o o v e s  .   A f t e r   t h e   c a p s u l e   h a l v e s   h a v e   b e e n  

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

p i p e s ,   t h e   p i p e s   d e s c r i b e   a  90°  r o t a t i o n   w i t h   t h e  

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

two  of  t h e   f o u r   t u b e s   r o t a t e   in   o p p o s i t e   d i r e c t i o n s  

t h r o u g h 9 0 ° ,   t h a t   i s   two  to   t h e   l e f t   and  two  to   t h e  

r i g h t   r e s p e c t i v e l y ,   so  t h a t   e a c h   two  c a p s u l e   h a l v e s  

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

t h e r e o f ,   when  t h e y   a r e   t r a n s f e r r e d   i n t o   t h e   s o r t i n g  

p o s t .  

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

(as  a  p l a n   v i e w )   a r e   t r a n s f e r r e d   i n t o   t h e   s o r t i n g  

d e v i c e ,   c a r e f u l l y   p u s h e d   f o r w a r d s   h o r i z o n t a l l y   b y  

means   of   s l i d e s   a d a p t e d   to   t h e   s h a p e   of  t h e   c a p s u l e ,  

.  p r e s s e d   d o w n w a r d s   by  v e r t i c a l   s l i d e s   t o w a r d s   t h e  

r e c e i v i n g   s e g m e n t   8  shown  in  F i g .   5,  w h i l e   b e i n g  

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

as  i s   known  f rom  t he   a u t o m a t i c   f i l l i n g   and  c l o s i n g  



m a c h i n e s   u s e d   f o r   known  i n d i v i s i b l e   h a r d  

g e l a t i n e   c a p s u l e s   of  c i r c u l a r   c r o s s - s e c t i o n . .  

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

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

t h a n   t h e   b o t t o m   p a r t   a r e   h e l d ,   t h a t  i s   t h e   w i d t h  

a n d / o r   d e p t h   of   t h e   p a t h   i s   s m a l l e r   t h a n   t h e   w i d t h  

a n d / o r   t h i c k n e s s   of  t h e   t op   p a r t   of   t h e   c a p s u l e ,   b u t  

i s   g r e a t e r   t h a n   t h e   w i d t h   and  t h i c k n e s s   of  t h e  

b o t t o m   p a r t   of  t h e   c a p s u l e .   The  b o t t o m   p a r t   w i l l  

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

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

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

g e l a t i n e  c a p s u l e s   of  c i r c u l a r   c r o s s - s e c t i o n .  

S u p p o r t e d   by  a  v a c u u m ,   t h e   c a p s u l e s   a r e   d r a w n  

i n t o   t he   s e g m e n t   and  s e p a r a t e d ,   t h e   t o p   p a r t   r e m a i n s  

in  t h e   s e g m e n t ,   w h i l e   t h e   b o t t o m   p a r t   p a s s e s   i n t o  

t h e   g u i d e   r i n g .   F i g .   5  shows  t h e   a r r a n g e m e n t   of  t h e  

b o r e s   in   t h e   s e g m e n t   and  g u i d e   r i n g ,   t h e   s e g m e n t   8 

r e s t i n g   on  t h e   g u i d e   r i n g   9,  a  s e c t i o n   of   w h i c h   i s  

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

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

c a p s u l e s   and  f o r   c l o s i n g   the   c a p s u l e s   c o r r e s p o n d s  

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

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

p u s h i n g   t h e   u p p e r   s e g m e n t ,   f i l l i n g   w i t h   t h e   a c t i v e  

m a t e r i a l . i n   p u l v e r u l e n t   or   o t h e r   f l o w a b l e   f o r m ,   t h e  

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

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



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

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

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

t o  c o m p a c t   t h e   p o w d e r s   and  t h o s e   of  t h e   b o r e s   or  t h e   p o w d e r  

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

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

T h e r e   t h e n   f o l l o w s   t he   c o n v e n t i o n a l   c o n t r o l   of  t h e   t o p  

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

b r i n g i n g   t o g e t h e r   of  t h e   t o p   p a r t   and  b o t t o m   p a r t   o f  

t h e   h a r d   g e l a t i n e   c a p s u l e   and  t h e   c lo s ing   of  t h e  

c a p s u l e s   by  p l a c i n g   the   t o p   p a r t   on  t h e  b o t t o m   p a r t .  

An  o t h e r w i s e   c o n v e n t i o n a l   a u t o m a t i c   m a c h i n e   f o r  

f i l l i n g   and  c lo s ing   the   h a r d   g e l a t i n e   c a p s u l e s   w h i c h  

has   b e e n   a d a p t e d   in  t h i s   m a n n e r   i s   c o m b i n e d   w i t h   a n  

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

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

and ,   f o r   e x a n p l e ,   a  b o n d i n g s t a t i o n . T h e   f i l l e d ,   c l o s e d  

h a l v e s   10  of   t h e   c a p s u l e s   a r e   e j e c t e d   f r o m  

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

r a m m i n g ' d e v i c e s   11  and  w i t h   t h e   a s s i s t a n c e   of  c o m p r e s s e d  

a i r   t h r o u g h   t h e   c h a n n e l   12,  and  t h e   c a p s u l e   h a l v e s   a r e  

i m m e d i a t e l y   t r a n s f e r r e d   f rom  t h e   b o r e s   in   t h e   s e g m e n t s  

i n t o   g u i d e   t u b e s   13,  t h i s   o p e r a t i o n   c o r r e s p o n d i n g   t o   t h e  

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

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

m a c h i n e s   f o r   f i l l i n g   and  c l o s i n g '   i n d i v i s i b l e   h a r d  

g e l a t i n e   c a p s u l e s   of  c i r c u l a r   c r o s s - s e c t i o n .   T h i s   i s  

p o s s i b l e   as  t h e   c a p s u l e s   a r e   o r i e n t e d   in  t h e   a p p a r a t u s  



d e s c r i b e d   h e r e i n   s u c h   t h a t   t he   two  r e s p e c t i v e   h a l v e s  

l i e   w i t h   t h e   t o p   and  b o t t o m   p a r t s   t h e r e o f   a d j a c e n t   t o  

e a c h   o t h e r   and  can   t h u s   be  j o i n e d   t o g e t h e r .   T h e  

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

c a p s u l e   h a l v e s .   F i g u r e   6  d i a g r a m a t i c a l l y   shows   a  

l a t e r a l   c r o s s - s e c t i o n   of  an  e j e c t i o n   s t a t i o n .   I n  

g u i d e   t u b e s   13,  t h e   c a p s u l e s   a r e   b r o u g h t   i n t o   a  

h o r i z o n t a l   p o s i t i o n   in   t h e   c u r v e   of   t h e   m a c h i n e   f o r  

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

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

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

F i g .   7  shows   a  p l a n   v i e w   of   a  c r o s s - s e c t i o n  

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

c o n v e y a n c e   a r e   c o n n e c t e d  t o   s i m i l a r   u i p e s   14  w h i c h  

open   w i t h   a  l o n g i t u d i n a l   s l i t   22  ( c . f .   F i g .   8)  o n  

the   c u r v e d   r e a r   s i d e .   A  c o n t i n u o u s   r u b b e r   e n t r a i n m e n t  

b e l t   15,  e q u i p p e d   w i t h   e n t r a i n m e n t   m e a n s   16  a t  

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

T h e s e   b e l t s   15  c o n v e y   t h e   c a p s u l e   h a l v e s   10,  a n d  

s u b s e q u e n t l y   t h e   c a p s u l e   h a l v e s   w h i c h   h a v e   b e e n  

j o i n e d   t o g e t h e r ,   to  t h e   e j e c t i o n   s t a t i o n   w h i c h   i s   n o t  

shown  on  t h i s   d i a g r a m .  

An  a p p l i c a t i o n   s t a t i o n   17  f o r   t h e   a d h e s i v e  

( e . g .   M e t h o c e l   in   a l c o h o l i c   s o l u t i o n )   i s   l o c a t e d  

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

p i p e s   1 4 ,  t h e   a d h e s i v e   b e i n g   d e l i v e r e d   v i a   a  m e m b r a n e   18  

on  t h e   o u t s i d e   of  t h e   p l a n e   s i d e s   o f   t h e   t o p   p a r t s   o f  

t h e   c a p s u l e   or   of  t h e   t op   and  b o t t o m   p a r t s .  



A  g r o o v e   i s   p r o v i d e d   in  t h e   c o n v e y i n g   p i p e s   14  in  t h e  

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

c a p s u l e   h a l v e s   a r e   b r o u g h t   t o g e t h e r .  

.  Once  t h e   t o p   p a r t s   of  t h e   c a p s u l e   or  t h e   t o p   a n d  

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

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

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

two  c a p s u l e   h a l v e s   a r e   t h e n   p r e s s e d   t o g e t h e r   by  means   o f ,  

f o r   e x a m p l e ,   t h e   e n t r a i n m e n t   b e l t   r o l l e r   19  and  t h u s  

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

t u n n e l   20  ( n o t   shown)   ( c . f .   F i g .   9 ) ,   w h e r e   t h e   a d h e s i v e  

is   d r i e d   or  h a r d e n e d   and   i s   t h e n   p a s s e d   f o r   e j e c t i o n   i n t o  

t h e   c o l l e c t i n g   r e c e p t a c l e   2 1 .  

F i g .   8  d i a g r a m a t i c a l l y   shows  t h e   c r o s s - s e c t i o n   o f  

t h e   b o n d i n g   s t a t i o n .   S t o r a g e   c o n t a i n e r   23  and  r o t a t i n g  

d i s c   24  a r e   t i g h t l y   c o n n e c t e d   to   e a c h   o t h e r ,   t h e   r o t a t i n g  

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

- - a d h e s i v e - a p p l i c a t i o n   s t a t i o n   18  p r o j e c t i n g   f r o m   t h e  

r o u n d   form  of   t h e   d i s c .   The  p r o j e c t i n g   s u r f a c e   w h i c h  

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

t he   l i k e .   The  h y d r o s t a t i c   p r e s s u r e   e x e r t e d   by  t h e  

a d h e s i v e   l i q u i d   and  t h e   r o t a t i o n   of  t h e   d i s c   e n s u r e s  

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

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

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

a s s i s t e d   by  t h e   s l i g h t   p r e s s u r e   e x e r t e d   by  t h e  

a p p l i c a t i o n   s u r f a c e   on  t h e   c a p s u l e   h a l v e s   p a s s i n g   i n  



t he   g u i d e   p i p e   14.  The  r o t a t i n g   d i s c   i s   t h u s   d r i v e n  

by  t he   s h a f t   2 5 .  

F i g .   9  d i a g r a m a t i c a l l y   shows   a  t o t a l   v i e w   of  t h e  

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

a u t o m a t i c   f i l l i n g   and  c l o s i n g   m a c h i n e s :  

.  C o r r e s p o n d i n g   t o  t h e   e j e c t i o n   of  2  x  2  

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

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

p a r a l l e l   to   e a c h   o t h e r .   The  g u i d e   b e l t s   15  and  t h e  

two  b o n d i n g   a p p a r a t u s   26  can   be  c o n t r o l l e d   by  a  s i n g l e  

d r i v e   m e c h a n i s m .   The  s p e e d   i s   d e p e n d e n t   on  t h e  

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

e x a m p l e   a b o u t   320  c a p s u l e   h a l v e s / m i n   c o r r e s p o n d i n g   t o  

160  w h o l e   s e p a r a b l e   c a p s u l e s / m i n   c o r r e s p o n d i n g   t o  

80  s e p a r a b l e   c a p s u l e s / m i n   p e r   b o n d i n g   s t a t i o n   1 .5  m i n  

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

( t h r o u g h p u t   t i m e )   in  t h e   d r y i n g   t u n n e l   2 0  w h i c h   i s   f r o m  

2  to   3  m e t e r s   l o n g .   The  s p e e d   and  o r i e n t a t i o n   of   t h e  

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

have   t d b e   a d j u s t e d   s u c h   t h a t   t h e   p l a n e   s u r f a c e   o f  

a  c a p s u l e   t o p   p a r t   or   t op   p a r t   and   b o t t o m   p a r t   i s   m e t  

and  p r o v i d e d   w i t h   a d h e s i v e   f o r   e a c h   h a l f   r o t a t i o n   o f  

t h e   b o n d i n g   s t a t i o n  o n   e a c h   p a s s i n g   g u i d e   p i p e .   I t  

s h o u l d   be  e n s u r e d   when  c o n t r o l l i n g ,   t h a t   t h e   d r i v e  

m e c h a n i s m   o f  t h e   b o n d i n g  s t a t i o n   o n l y   comes  to   a  h a l t ,  

e a c h   t i m e  t h e   m a c h i n e   i s   s h u t   down,   when  t h e   a p p l i c a t i o n  

s u r f a c e   i s   no  l o n g e r   in   c o n t a c t   w i t h   a  c a p s u l e .  



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

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

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

v i b r a t i n g   p e r f o r a t e d   s h e e t   or  a  s c r e e n ,   ( n o t  

s h o w n ) . ,  b e f o r e   p a c k i n g ,   so  t h a t   t h e s e   a r e   e x t r a c t e d  

owing   to  t h e   s m a l l e r   s i z e   of  t h e   h a l f   c a p s u l e s ,   t h a t  

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

c a p s u l e s   c o n s i s t i n g   of  two  h a l v e s   w h i c h   h a v e   b e e n  

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

w h i c h   have   b r o k e n   o p e n   or  have   n o t   b e e n   b o n d e d   t o g e t h e r  

f a l l   t h r o u g h   t h e   o p e n i n g s .  

An  a l t e r n a t i v e   to  t h e   a b o v e   b o n d i n g   o f  t w o  

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

bu t   i t   s h o u l d   be  n o t e d   t h a t   b o n d i n g   i s   more   s t r a i g h t -  

f o r w a r d   and  a l s o   l e s s   e x p e n s i v e .  

By  d e s i g n i n g   t h e   b o n d i n g   s t a t i o n   s u c h   t h a t   t h e  

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

a l s o   a t   t he   b o t t o m   e d s e   of   t h e   t o p   p a r t   w h i l e  

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

of  s u f f i c i e n t   t h i c k n e s s   and  c o n s i s t e n c y   t h a t   b o n d i n g  

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

a r e   s o m e w h a t   f u r t h e r   away ,   i t   i s   e n s u r e d   t h a t   t h e  

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

i n v e n t i o n   c a n n o t   be  o p e n e d   in   t h e   n o n - d i v i d e d   s t a t e  

t h e r e o f ,   n o r   a f t e r   t h e   d i v i s i o n   t h e r e o f .  



1.  A  d i v i s i b l e   h a r d   g e l a t i n e   c a p s u l e ,   p a r t i c u l a r l y  

f o r   s o l i d   or   h i g h l y - v i s c o u s   f l o w a b l e   p r o d u c t s ,  

c h a r a c t e r i s e d   in  t h a t   i t   c o n s i s t s   of  two  h a l v e s  

w h i c h   r e p r e s e n t   o p p o s i n g   s e m i - c i r c l e s   in  c r o s s - s e c t i o n ,  

of  c o n v e n t i o n a l   l e n g t h   and  w i d t h ,   e a c h   w i t h   a  

r e s p e c t i v e   b o t t o m   p a r t   and  a  t o p   p a r t   w h i c h   i s  

a t t a c h e d   t h e r e t o ,   of  c o n v e n t i o n a l   l e n g t h   a n d  

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

p r e l i m i n a r y   a n d / o r   main   c l o s i n g   t h e   sum  of  t h e   t w o  

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

t h a n   t h e   w i d t h   t h e r e o f   and  t h e   two  o p p o s i n g   s e m i -  

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

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

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

e a s i l y   t o r n   m a t e r i a l   w h i c h   s u r r o u n d s   t h e   two  h a r d  

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

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

g e l a t i n e   c a p s u l e   h a l v e s ,   so  t h a t   t h e   d i v i s i b l e   capsu le   can  

be  d i v i d e d   i n t o   two  p a r t s   by  t w i s t i n g   t h e m  

s u b s t a n t i a l l y   a b o u t   a  t r a n s v e r s e   a x i s  

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

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

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

c l a i m   1,  c h a r a c t e r i s e d   in   t h a t ' t h e   two  h a r d   g e l a t i n e  

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



or   a  p l a n e   b o n d ,   t he   s t r i p   or   t h e   web  or   t h e   br idge   or  t h e  

p l a n e   bond   s i m u l t a n e o u s l y   j o i n i n g   t h e   t o p   a n d  

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

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

o b t a i n e d   a f t e r   they  have  b e e n  f i l l e d   w i t h   t h e   s o l i d   o r  

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

3.  P r o c e s s   f o r   t he   p r o d u c t i o n   of  t h e   d i v i s i b l e  

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

w h i c h   a r e   l o o s e l y   s u p e r p o s e d   on  e a c h   o t h e r ,   w i t h   a  

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

and  of  c o n v e n t i o n a l   l e n g t h   and  w i d t h   and  of  a  

t h i c k n e s s   w h i c h   is   s o m e w h a t   s m a l l e r   t h a n   t h e   w i d t h  

t h e r e o f ,   a r e   o p e n e d   in  c o n v e n t i o n a l   m a n n e r ,   f i l l e d  

w i t h   t h e   s o l i d   or  h i g h l y - v i s c o u s   f l o w a b l e   p r o d u c t  

to  be  e n c a p s u l a t e d   and  c losed   and  two  of  t h e  

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

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

s u r f a c e s   t h e r e o f   o p p o s i t e   e a c h   o t h e r   and  a r e  

j o i n e d   on  c o m p l e t i o n   of  f i l l i n g   and  c l o s i n g   of   t h e  

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

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

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

e a c h   o t h e r   and  a r e   j o i n e d   t o g e t h e r .  

4.  P r o c e s 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 s e d   i n  

t h a t   t h e   c o n n e c t i o n   i s   a p p l i e d   so  w i d e   t h a t   i t  

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

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