
Office  europeen  des  brevets  A 2  

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  83307673.0  ©  Int.  CI.3:  A  61  J  3 / 0 7  

©  Date  of  filing:  16.12.83 

Europaisches  Pa ten tamt  

European  Patent  Office  ©  Publication  number: 
Office  europeen  des  brevets 

®  Priority:  20.12.82  US  451576 

©  Date  of  publication  of  application: 
27.06.84  Bulletin  84/26 

©  Designated  Contracting  States: 
AT  BE  CH  DE  FR  GB  IT  LI  LU  NL  SE 

©  Applicant:  WARNER-LAMBERT  COMPANY 
201  Tabor  Road 
Morris  Plains  New  Jersey  07950IUS) 

@  Inventor:  Wittwer.  Fritz 
Bundtenstrasse  11 
CH-4411  Lupsingen(CH) 

7* Representative:  Jones,  Michael  Raymond  et  al, 
HASELTINE  LAKE  &  CO.  28  Southampton  Buildings 
Chancery  Lane 
London  WC2A  1AT(GB) 

<  

CM 
00 

©  Apparatus  for  continuously  forming  and  affixing  labels  to  capsules. 
©  There  is  disclosed  a  method  of,  and  apparatus  for,  A  c 
continuously  forming  and  affixing  labels  to  capsules,  the  .  have  st 
apparatus  (10)  comprises:  evident 

a  combined  mould  and  conveyor  means  (12)  defining  a 
plurality  of  spaced-apart  mould  cavities  (30)  for  forming  the 
labels  (18)  therein; 

a  dispenser  means  (14)  communicating  with  the  com- 
bined  mould  and  conveyor  means  (12)  and  adapted  to 
discharge  into  one  or  more  of  the  mould  cavities  (30)  a 
quantity  of  flowable  film-forming  material  (16)  for  forming 
one  or  more  label; 

a  curing  means  (20)  for  curing  the  film-forming  material 
(16)  in  one  or  more  of  the  cavities  (30),  communicating  with 
the  mould  and  conveyor  means  (12),  downstream  of  the 
dispenser  means  (14),  to  convert  the  film-forming  material 
(16)  into  one  or  more  label  (18);  and 

a  capule  transport  means  (22)  defining  a  plurality  of 
spaced-apart  capsule-holding  regions,  the  transport  means 
(22)  communicating  with  the  combined  mould  and  conveyor 
means  (12)  downstream  of  the  curing  means  (20),  and  being 
adapted  to  move  in  registry  with  the  combined  mould  and 
conveyor  means  (12)  in  a  manner  such  that,  in  use,  a  label 
(18)  in  a  cavity  (30)  is  brought  opposite  to,  and  transferred  to, 
a  capsule  (24)  in  a  holding  region. 

A  capsule  produced  by  the  method  and/or  apparatus  will 
have  substantially  improved  tamper-resistant  and  tamppr- 
evident  capabilities  over  capsules  listed  in  the  prior  art 
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a  capule  transport  means  (22)  defining  a  plurality  of 
spaced-apart  capsule-holding  regions,  the  transport  means 
(22)  communicating  with  the  combined  mould  and  conveyor 
means  (12)  downstream  of the  curing  means  (20),  and  being 
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conveyor  means  (12)  in  a  manner  such  that,  in  use,  a  label 
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evident  capabilities  over  capsules  listed  in  the prior  art. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   t o   an  a p p a r a t u s  

f o r   c o n t i n u o u s l y   f o r m i n g   and  a f f i x i n g   l a b e l s  

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

and   a f f i x i n g   l a b e l s   to   c a p s u l e s ,   and  to   c a p s u l e s  

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

of  t h e   p r e s e n t   i n v e n t i o n .  

E d i b l e   c a p s u l e s   c o m p r i s i n g   cap   and  b o d y  

p a r t s   w h i c h   a r e   t e l e s c o p i c a l l y   j o i n e d ,   h a v e  

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

f o r   many  y e a r s .   Such   c a p s u l e s   a r e   g e n e r a l l y  

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

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

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

A  v a r i e t y   of  c a p s u l e   s e a l i n g   t e c h n i q u e s  

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

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

p a r t s ,   and  t h e   r e s u l t i n g   p r e m a t u r e   r e l e a s e   a n d  

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

was  c o n s i d e r e d   in   U.S .   P a t e n t   No.  1 , 8 6 1 , 0 4 7 ,  



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

h a r d e n e d   g e l a t i n   to   c o v e r   t h e   seam  t h a t   e x i s t s  

b e t w e e n   t h e   body   p o r t i o n   and  t h e   cap   p o r t i o n ,  

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

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

s e p a r a t e d .   T h i s   p a t e n t   d e a l t   n o t   o n l y   w i t h  

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

and   cap   p a r t s ,   b u t   a l s o   w i t h   t h e   d e l i b e r a t e  

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

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

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

a t i o n   has   b e c o m e   c r i t i c a l   in   v i e w   of  t h e   r e c e n t ,  

w e l l   p u b l i c i s e d   c a s e s ,   in   w h i c h   c y a n i d e   w a s  

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

m e t h o d s   and  m e a n s   h a v e   b e e n   c o n s i d e r e d   i n   a n  

e f f o r t   to   p r o v i d e   an  e f f e c t i v e   s e a l   and   t a m p e r  

i n d i c a t o r .   In  a d d i t i o n   to   t h e   a p p r o a c h   t a k e n  

in   t h e   a b o v e   m e n t i o n e d   U .S .   p a t e n t ,   i t   h a s   b e e n  

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

p a r t   of  t h e   c a p s u l e ,   so  t h a t   i t   e x t e n d s   v i r t u a l l y  

t o   t h e   end  of  t h e   b o d y   p a r t   when  t h e   b o d y   p a r t  

i s   f u l l y   i n s e r t e d ,   so  t h a t   t h e   w o u l d   be  t a m p e r e r  

i s   u n a b l e   to  g r a s p   t h e   body   p a r t   to   p u l l   i t  

away  f rom  t h e   c ap   p a r t .  

A t t e n t i o n   h a s   a l s o   b e e n   d i r e c t e d   t o   t h e  

a p p r o a c h   of  a p p l y i n g   an  e x t e r n a l   s e a l   t h a t  

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

In  o u r   c o - p e n d i n g   E u r o p e a n   p a t e n t   a p p l i c a t i o n  

of   e v e n   d a t e   we  p r o p o s e   t o   a p p l y   a d h e s i v e l y  

an  e d i b l e   l a b e l   t o   t h e   c a p s u l e   w a l l   so  as  t o  

o v e r l a p   t h e   seam  b e t w e e n   t h e   cap   p a r t   and  t h e  

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

t h e   e n g a g e m e n t   of  t h e   cap   p a r t   and  t h e   b o d y  

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

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

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

In  t h e   d e v e l o p m e n t   of  t h e   a f o r e m e n t i o n e d  



i n v e n t i o n ,   i t   b e c a m e   e v i d e n t   t h a t   c o m m e r c i a l  

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

new  t e c h n i q u e s   and  c o r r e s p o n d i n g l y   new  a p p a r a t u s .  

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

f o r m e d   and  m u s t   t h e r e a f t e r   be  a p p l i e d   to   t h e  

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

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

t h i s   t a s k .  

A  v a r i e t y   of  l a b e l   m a n u f a c t u r i n g   t e c h n i q u e s  

and  c o r r e s p o n d i n g   a p p a r a t u s   do  e x i s t ,   w h i c h  

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

f o r   a p p r o p r i a t e   a d h e s i v e   c o a t i n g .   L i k e w i s e ,  

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

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

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

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

no  a p p a r a t u s   or  c o r r e s p o n d i n g   m e t h o d o l o g y   f o r  

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

and  f o r   a f f i x i n g   s u c h   l a b e l s   to   t h e   c a p s u l e s .  

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

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

c o n t i n u o u s l y   f o r m i n g   and  a f f i x i n g   l a b e l s   t o  

c a p s u l e s ,   w h i c h   a p p a r a t u s   c o m p r i s e s :  

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

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

f o r m i n g   t h e   l a b e l s   t h e r e i n ;  

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

c o m b i n e d   m o u l d   and  c o n v e y o r   means   and  a d a p t e d  

to   d i s c h a r g e   i n t o   one  or  more  of  t h e   mou ld   c a v i t i e s  

a  q u a n t i t y   of  f l o w a b l e   f i l m - f o r m i n g   m a t e r i a l  

f o r   f o r m i n g   one  or  more   l a b e l ;  

a  c u r i n g   means   f o r   c u r i n g   t h e   f i l m - f o r m i n g  

m a t e r i a l   in   one  or  more   of  t h e   c a v i t i e s ,   c o m m u n i c a t i n g  
w i t h   t h e   mou ld   and  c o n v e y o r   m e a n s ,   d o w n s t r e a m  

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

f o r m i n g   m a t e r i a l   i n t o   one  or  more   l a b e l ;   a n d  

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



of   s p a c e d - a p a r t   c a p s u l e - h o l d i n g   r e g i o n s ,   t h e  
t r a n s p o r t   m e a n s   c o m m u n i c a t i n g   w i t h   t h e   c o m b i n e d  
m o u l d   and   c o n v e y o r   m e a n s   d o w n s t r e a m   of  t h e   c u r i n g  
m e a n s ,   and  b e i n g   a d a p t e d   t o   move  in   r e g i s t r y  
w i t h   t h e   c o m b i n e d   m o u l d   and  c o n v e y o r   m e a n s   i n  

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

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

m e a n s   i s   r o t a t a b l e   a b o u t   a  s i n g l e   a x i s   or   a b o u t  

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

In  t h e   i n s t a n c e   of  a  s i n g l e   a x i s   o f ' r o t a t i o n ,  

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

a  c i r c u l a r   drum  w i t h   t h e   c a v i t i e s   d i s p o s e d   a t  

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

In   t h e   i n s t a n c e   of  a  p l u r a l i t y   of  g e n e r a l l y  

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

m e a n s   may  c o m p r i s e   an  e n d l e s s   c o n v e y o r   b e l t  

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

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

w i t h   t h e   c a v i t i e s   d e f i n e d   t h e r e i n .  

The  d i s p e n s i n g   means   may  be  c h o s e n   f r o m :  

m e a n s   c o m p r i s i n g   a  f e e d   h o p p e r   w h i c h   i s  

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

m e a n s ,   t h e   f e e d   h o p p e r   h a v i n g   an  o p e n i n g   a d a p t e d  

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

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

of   t h e   f i l m - f o r m i n g   m a t e r i a l ;  

a  r o l l e r   s y s t e m ;   a n d  

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

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

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

i n t o ,   in   t u r n ,   e a c h   of  t h e   s u c c e s s i o n   of  c a v i t i e s .  

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

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

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

f r o m :  



means   c o m p r i s i n g   a  s o u r c e   of  p o l y m e r i z a t i o n -  

i n i t i a t i n g   r a d i a t i o n ;  

means   c o m p r i s i n g   a  s o u r c e   of  c i r c u l a t i n g  

a i r ;  

means   c o m p r i s i n g   a  p r o v i s i o n   f o r   h e a t i n g ;  

. a n d  

m e a n s   c o m p r i s i n g   j u x t a p o s e d   c u r i n g   u n i t s ,  

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

s u r f a c e   of  t h e   c o m b i n e d   m o u l d   and   c o n v e y o r   m e a n s .  

H e a t e r s   may  be  u s e f u l   in   t h e   i n s t a n c e   w h e r e  

t h e   f i l m   m a t e r i a l   i s   a  s o l u t i o n ,   e m u l s i o n   o r  

t h e   l i k e ,   t o   h e l p   v o l a t i z a t i o n   of  t h e   c a r r y i n g  

p h a s e .   The  c u r i n g   means   may  a l s o ,   or  a l t e r n a t i v e l y ,  

e m i t   c u r i n g   s t i m u l i ,   f o r   e x a m p l e ,   r a d i o   f r e q u e n c y  
t r a n s m i s s i o n s   or  a c t i n i c   r a d i a t i o n ,   d e p e n d i n g  

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

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

a  c u r i n g   m e a n s   in   t h e   i n s t a n c e   w h e r e   t h e   f i l m  

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

In  t h e   f i r s t   a s p e c t   of  t h e   p r e s e n t   i n v e n t i o n  

t h e   c a p s u l e   t r a n s p o r t   m e a n s   may  make  s y n c h r o n o u s  

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

c o n v e n y o r   m e a n s ,   to   e n a b l e   a  l a b e l   t o   t r a n s f e r  

t o   a  c a p s u l e .  

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

c h o s e n   f r o m :  

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

a b o u t   a  p l u r a l i t y   of   g e n e r a l l y   p a r a l l e l   a x e s ;  

a n d  

means   c o m p r i s i n g   a  c a r o u s e l   r o t a t a b l e   a b o u t  

a  s i n g l e   a x i s .  

T h u s ,   c o n s e c u t i v e   c a p s u l e s   may  t r a v e l   i n  

a  p o s i t i o n   w h i c h   f a c i l i t a t e s   a l i g n m e n t   w i t h  

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

p r o m p t   c o n t a c t   and  t r a n s f e r   of  one  or  more  l a b e l  

in   a  c a v i t y ,   to   one  or   more   c a p s u l e   may  be  a c c o m p l i s h e d .  

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



a t   l e a s t   one  r o t a t i n g   r o l l e r   l o c a t e d   f o r   t a n g e n t i a l  

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

c a p s u l e   a f t e r   t r a n s f e r   of  t h e   l a b e l   to   t h e   c a p s u l e ,  

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

r o t a t i o n   p a r a l l e l   to  the  l o n g i t u d i n a l   ax is   of  the  c a p s u l e ,  

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

a d h e s i v e   c o n t a c t   b e t w e e n   t h e   l a b e l   and  t h e   c a p s u l e .  

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

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

w i t h   t h e   l a b e l s   in   t h e   m o u l d   c a v i t i e s   and  p o s i t i o n e d  

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

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

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

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

i s   o p t i o n a l ,   and  i t s   i n c l u s i o n   w o u l d   d e p e n d  

u p o n   t h e   c o m p o s i t i o n   and  s t a t e   of  t h e   l a b e l s  

b e i n g   a p p l i e d .  

The  a p p a r a t u s   may  be  e m p l o y e d   in   t h e   p r e p a r a r i o n  

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

do  n o t   r e q u i r e   an  a d h e s i v e   c o a t i n g .   In  s u c h  

an  i n s t a n c e ,   t h e   c u r i n g   m e a n s   may  c o m p r i s e   a  

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

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

a  c a p s u l e .  

. A l t e r n a t i v e l y ,   a  s e l f - a d h e s i v e   l a b e l   m a y  
be   a c t i v a t e d   by  t h e   i m p i n g e m e n t ,   on  t h e   e x p o s e d  

s u r f a c e   of   t h e   l a b e l ,   of  a  b l a s t   of  h o t   w a t e r  

v a p o u r   o r   s t e a m .   In   s u c h   an  i n s t a n c e ,   t h e  

h o t   w a t e r   v a p o u r   or   s t e a m   s e r v e s . a s   an  a d h e s i v e ;  

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

c a n   be  c o n s i d e r e d   s e l f - a d h e s i v e .  

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

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

f o r m i n g   and  a f f i x i n g   l a b e l s   to   c a p s u l e s ,   w h i c h  

m e t h o d   c o m p r i s e s :  

i n t e r m i t t e n t l y   c a s t i n g   p r e d e t e r m i n e d   q u a n t i t i e s  



of  a  f l o w a b l e   f i l m - f o r m i n g   m a t e r i a l   i n t o   c o n s e c u t i v e ,  

a d v a n c i n g   m o u l d   c a v i t i e s ;  

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

s u c h   t h a t   t h e   c a v i t i e s ,   f i l l e d   w i t h   t h e   f i l m -  

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

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

t h e r e b y   to   f o r m   t h e   l a b e l s ;  

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

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

c o n s e c u t i v e l y   i n t o   a l i g n m e n t   and  c o n t a c t   w i t h  

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

a n d  

t r a n s f e r r i n g   and  a f f i x i n g   t h e   l a b e l   t o  

t h e   c a p s u l e .  

P r e f e r a b l y ,   t h e   f i l m - f o r m i n g  m a t e r i a l   i s  

c h o s e n   f r o m :  

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

a  d i s p e r s i o n ,   an  e m u l s i o n   and  a  s o l u t i o n ;   a n d  

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

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

s e l f - a d h e s i v e .  

A l t e r n a t i v e l y ,   t h e   m e t h o d   may  f u r t h e r   i n c l u d e  

a p p l y i n g   a  q u a n t i t y   of  an  a d h e s i v e   to   t h e   e x p o s e d  

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

c a v i t y   has   moved  p a s t   t h e   c u r i n g   m e a n s ,   w h e r e i n  

t h e   a d h e s i v e   i s   p r e f e r a b l y   p r e s s u r e - s e n s i t i v e ,  

and   p r e f e r a b l y   t h e   a d h e s i v e   i s   a p p l i e d   by  s p r a y i n g .  

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

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

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

p r e s e n t   i n v e n t i o n ,   or   w h e n e v e r   p r o d u c e d   by  a n  

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

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

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

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

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

e d i b l e   c a p s u l e s ,   to   make  t h e   c a p s u l e s  t a m p e r -  



r e s i s t a n t   and  t a m p e r - e v i d e n t .   S u i t a b l e   f i l m -  

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

may  be  s e l e c t e d   f r o m   t h o s e   d i s c l o s e d   in   o u r  

c o - p e n d i n g   E u r o p e a n   p a t e n t   a p p l i c a t i o n  o f   even  d a t e .  

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   an  a p p a r a t u s  

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

and   a f f i x i n g   l a b e l s   to   e d i b l e   c a p s u l e s .   T h e  

p r e s e n t   i n v e n t i o n   f u r t h e r   p r o v i d e s   an  a p p a r a t u s  

as  a f o r e s a i d   t h a t   o f f e r s   c o m m e r c i a l   q u a l i t y  

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

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

a v a i l a b l e .  

For   a  b e t t e r   u n d e r s t a n d i n g   of  t h e   p r e s e n t  

i n v e n t i o n ,   and   t o   show  how  t h e   same  may  be  c a r r i e d  

i n t o   e f f e c t ,   r e f e r e n c e   w i l l   now  be  m a d e ,   b y  

way  of  e x a m p l e ,   t o   t h e   f o l l o w i n g   d r a w i n g s   i n  

w h i c h :  

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

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

t h e   p r e s e n t   i n v e n t i o n ;  

F i g u r e   2  i s   a  f r a g m e n t a r y   p e r s p e c t i v e   o f  

a  mou ld   c a v i t y   i n   t h e   c o m b i n e d   m o u l d   and  c o n v e y o r  

m e a n s   in   t h e   a p p a r a t u s   of   F i g u r e   1 ;  

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

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

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

F i g u r e   4  i s   a  f r a g m e n t a r y   s c h e m a t i c   p l a n  

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

u s e d   in   t h e   a p p a r a t u s   of  F i g u r e   3 ;  

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

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

m e a n s ,   d i f f e r e n t   f r o m   t h a t   shown  in   F i g u r e s  

1  and  3;  a n d  

F i g u r e   6  i s   a  f l o w   d i a g r a m   of  t h e   b a s i c  

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

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

t h e   p r e s e n t   i n v e n t i o n .  



R e f e r r i n g   f i r s t   to   F i g u r e   1,  a  r e p r e s e n t a t i v e  

a s s e m b l y 1 0 i s   shown  t h e r e i n ,   w h i c h   c o m p r i s e s   a  

c o m b i n e d   m o u l d   and  a  c o n v e y o r   means   12,  a  d i s p e n s e r  

m e a n s   14  shown  c o m m u n i c a t i n g   w i t h   t h e   c o m b i n e d  

m o u l d   and   c o n v e n y o r   m e a n s   12  t o   d i s c h a r g e   a  

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

a l l y   i l l u s t r a t e d   as  a  s p r a y   16.   S p r a y   16,  a  

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

f o r m   l a b e l s   e . g .   18  w i t h   t h e   a s s i s t a n c e   of  a  

c u r i n g   m e a n s   20,   l o c a t e d   d o w n s t r e a m   of  d i s p e n s e r  

m e a n s   14  and  in   c o m m u n i c a t i o n   w i t h   t h e   c o m b i n e d  

m o u l d   and  c o n v e y o r   m e a n s   12.  A  c a p s u l e   t r a n s p o r t  

m e a n s   22  i s   l o c a t e d   d o w n s t r e a m   of  t h e   c u r i n g  

m e a n s   20  and   i s   a d a p t e d   f o r   t a n g e n t i a l   a l i g n e d  

-  c o n t a c t   w i t h   t h e   c o m b i n e d   m o u l d   and  c o n v e y o r  

m e a n s   12,   to   e n a b l e   t h e   l a b e l s   18  to   t r a n s f e r  

t o   a  c a p s u l e   2 4 .  

The  c o m b i n e d   m o u l d   and  c o n v e y o r  m e a n s   12  

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

drum  26  w h i c h   has   an  o u t e r   c i r c u m f e r e n t i a l   s u r f a c e  

28  h a v i n g   d e f i n e d   t h e r e i n   a  p l u r a l i t y   of  r e g u l a r l y  

s p a c e d   m o u l d   c a v i t i t e s   30  f o r   (a)   t h e   r e c e p t i o n  

of   t h e   f i l m - f o r m i n g   m a t e r i a l   of  t h e   s p r a y   1 6 ,  

and  (b)  t h e   t r a n s p o r t   of  t h e   l a t e r   f o r m e d   l a b e l s  

1 8 .  

R e f e r r i n g   now  to   F i g u r e   2,  a  mou ld   c a v i t y  

30  i s   shown  in  f r a g m e n t a r y   p e r s p e c t i v e .   T h e  

m o u l d   c a v i t y   30  d e f i n e s   an  e s s e n t i a l l y   f l a t  

f l o o r   s u r f a c e   32  w h i c h   d e f i n e s   t h e   e v e n t u a l  

o u t e r   s u r f a c e   of  t h e   l a b e l   18.  The  mou ld   c a v i t y  

30  i n c l u d e s   a  r im   34  w h i c h   as  i l l u s t r a t e d   h e r e i n  

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

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

t h e   s h a p e   of  t h e   c a v i t y   30  as  i l l u s t r a t e d ,   b u t  

a l s o   e n c o m p a s s e s   s q u a r e ,   r e c t a n g u l a r   and  r o u n d  

l a b e l   s h a p e s .  

R e f e r r i n g   a g a i n   t o   F i g u r e   1,  t h e   drum  26  



i s   a d a p t e d   to   r o t a t e   a b o u t   a  s i n g l e   a x i s   3 6 ,  

and   t h e   drum  p a s s e s   f r o m   t h e   d i s p e n s e r   m e a n s  

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

t o   t h e   c u r i n g   means   20  w h i c h   c o m p r i s e s   a  s c h e m a t i c  

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

38.   The  d r y e r s   38  may  u t i l i z e   h e a t i n g   m e a n s ,  
a i r   c i r c u l a t i n g   m e a n s   o r   b o t h ,   d e p e n d i n g   u p o n  
t h e   n a t u r e   of  t h e   f i l m - f o r m i n g   m a t e r i a l   in   i t s  

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

n e e d e d   t o   e f f e c t   c u r i n g .  

F o r  e x a m p l e ,   in   t h e   i n s t a n c e   w h e r e   f i l m -  

f o r m i n g   m a t e r i a l   16  c o m p r i s e s   a  r a d i a t i o n -  

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

20  (o f   F i g u r e   1)  may  a p p e a r   as  i l l u s t r a t e d   i n  

F i g u r e   4,  w h e r e i n   a  r a d i a t i o n - e m i t t i n g   u n i t  

40  u t i l i z e s ,   f o r   e x a m p l e ,   a  p l u r a l i t y   of  l a m p s  

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

t o   e n c o u r a g e   i n i t i a t i o n   of  p o l y m e r i z a t i o n   o f  

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

i s   u s e f u l   in   t h e   i n s t a n c e   w h e r e   t h e   f i l m - f o r m i n g  

m a t e r i a l   c u r e s   by  a  f r e e - r a d i c a l   m e c h a n i s m .  

The  i n t e n s i t y   and  d u r a t i o n   of  t h e   r a d i a t i o n  

c a n   d e t e r m i n e   t h e   e x t e n t   to   w h i c h   p o l y m e r i z a t i o n  

or   c u r i n g   t a k e s   p l a c e ,   so  t h a t   one  can  c o n t r o l  

t h e   e x t e n t   of  p o l y m e r i z a t i o n .  

A l t e r n a t i v e l y ,   t h e   c u r i n g   means   20  m a y  
u t i l i z e   p a i r e d ,   j u x t a p o s e d   u n i t s   s i m i l a r   t o  

t h e   u n i t   40,   h o w e v e r ,   w i t h   h e a t   l a m p s   or   o t h e r  

h e a t   r a d i a t i n g   m e a n s   ( n o t   s h o w n ) ,   to   c a u s e   a  

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

d e p o s i t e d ,   f o r   e x a m p l e ,   as  an  e m u l s i o n .   T h u s ,  

t h e   e x p o s u r e   t o   h e a t   w i l l   c a u s e   t h e   s o l v e n t s  

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

f i l m   in   t h e   f o r m  o f   t h e   l a b e l   1 8 .  

The  c u r i n g   means   20  may  a l s o   c o m p r i s e   a  

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

h a v i n g   an  a i r - c i r c u l a t i o n   m e a n s   ( n o t   s h o w n ) ,  



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

m a t e r i a l s   t h a t   a r e   l i q u i d   a t   e l e v a t e d   t e m p e r a t u r e s .  

T h u s ,   in  t h e   i n s t a n c e   w h e r e   t h e   f i l m - f o r m i n g  

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

t o   a  c u r r e n t   of  a i r ,   e v e n   a t   room  t e m p e r a t u r e ,  

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

m a t e r i a l   i n t o   t h e   f i n a l   l a b e l .  

Yet   f u r t h e r ,   t h e   c u r i n g   means   20  may  c o m p r i s e  

a  c o m b i n a t i o n   of  a i r - c i r c u l a t i o n   and  h e a t ,   t o  

e n h a n c e   e v a p o r a t i o n   and   v o l a t i s a t i o n   in   t h e  

i n s t a n c e   w h e r e   t h e   f i l m - f o r m i n g   m a t e r i a l   c o n t a i n s  

a  s u b s t a n t i a l   s o l v e n t   c o m p o n e n t .  

The  e x a c t   c u r i n g   a p p a r a t u s   i s   t h u s   s e e n  

to   v a r y   w i t h   t h e   c h o i c e   of  f i l m - f o r m i n g   m a t e r i a l  

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

m e a n s   20  i s   t h u s   i n t e n d e d   t o   e n c o m p a s s   a l l   s u c h  

v a r i a t i o n s   in   c u r i n g   t e c h n i q u e   w i t h i n   i t s   s c o p e .  

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

m e a n s   a r e   o t h e r w i s e   known  in   t h e   a r t ,   f u r t h e r  

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

n e c e s s a r y   h e r e i n .  

R e f e r r i n g   a g a i n   t o   F i g u r e   1,  t h e   c a p s u l e  

t r a n s p o r t   means   22  i s   d i s p o s e d   f o r   t a n g e n t i a l  

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

m e a n s   12  as  s h o w n ,   t o   e n a b l e   t h e   l a b e l s   18  t o  

t r a n s f e r   to   t h e   o u t e r   s u r f a c e   o f  t h e   c a p s u l e s  

24.   In  p a r t i c u l a r ,   t h e   c a p s u l e   t r a n s p o r t  

m e a n s   22,  as  i l l u s t r a t e d ,   c o m p r i s e s   a  c a r o u s e l  

r o t a t i n g   a b o u t   a  s i n g l e   a x i s   t h a t   r o t a t e s  

s y n c h r o n o u s l y   w i t h   t h e   drum  26,  to   p e r m i t  t h e  

c a p s u l e s   24  to   r e g i s t e r   i n t o   a l i g n m e n t   and  c o n t a c t  

w i t h   t h e   c a v i t i e s   30  as  s h o w n .  

R e f e r r i n g   b r i e f l y   t o   F i g u r e   5,  an  a l t e r n a t i v e  

c a p s u l e   t r a n s p o r t   m e a n s   44  i s   shown  w h i c h   c o m p r i s e s  

an  e n d l e s s   b e l t   46  a d a p t e d   f o r   t h e   r e g u l a r l y  

s p a c e d   s u p p o r t   and  t r a n s f e r   of  c a p s u l e s   18  a s  

s h o w n .   The  b e l t   46  r o t a t e s   a b o u t   p u l l e y s   o r  



w h e e l s   48  and   c o - a c t s   w i t h   t h e   c o m b i n e d   m o u l d  

and  c o n v e y o r   m e a n s   12  i l l u s t r a t e d   f r a g m e n t a r i l y .  

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

and   c o n v e n y o r   m e a n s   12  may  r o t a t e   a b o u t   a  p l u r a l i t y  

of  g e n e r a l l y   p a r a l l e l   a x e s ,   as  shown  in   F i g u r e  

3.  T h u s ,   t h e   c o m b o n e d   m o u l d   and  c o n v e y o r   m e a n s  

12  c o m p r i s e s   an  e n d l e s s   b e l t   50  a d a p t e d   to   r o t a t e  

a b o u t   c o n v e y o r   r o l l e r s   52  and  54  as  s h o w n .  

I t   can  t h i s   be  v i s u a l i s e d   t h a t   t h e   t r a n s p o r t  

m e a n s   44  and  t h e   c o n v e y o r - t y p e   c o m b i n e d   m o u l d  

and   c o n v e y o r   m e a n s   12,  c o u l d   o p e r a t e   a l m o s t  

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

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

c o n t a c t   n e c e s s a r y   t o   p e r m i t   t h e   l a b e l s   18  t o  

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

c a p s u l e s   24.   N a t u r a l l y ,   t h e   e x a c t   p o s i t i o n i n g  

of   t h e   c o m b i n e d   m o u l d   and   c o n v e y o r   m e a n s   12  

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

w h e t h e r   c o n s t r u c t e d   as   in   22,   or  as  in   44,   i s  

d i s c r e t i o n a r y   and   may  v a r y   in   a c c o r d a n c e   w i t h  

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

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

Wi th   f u r t h e r   r e f e r e n c e   to   F i g u r e   3,  a n  

a l t e r n a t i v e   d i s p e n s e r   m e a n s   56  i s   s h o w n ,   w h i c h  

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

f l o w a b l e   f i l m - f o r m i n g   m a t e r i a l   58.   W h i l e  

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

u p p e r   s u r f a c e   of   c o n v e y o r   b e l t   50,  i t   i s   t o  

be  u n d e r s t o o d   t h a t   h o p p e r   56  i s   a p p r o p r i a t e l y  

p o s i t i o n e d   w i t h   an  o r i f i c e   ( n o t   s h o w n ) ,   p o s i t i o n e d  

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

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

q u a n t i t i e s   of  t h e   f i l m - f o r m i n g   m a t e r i a l   58  t h e r e i n t o .  

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

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

c o n t e m p l a t e d .   The  c u r i n g   means   60,  w h i l e   p e r h a p s  

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



d i f f e r e n t   f r o m   t h e   c u r i n g   means   20  in  F i g u r e  

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

30.   The  c u r i n g   m e a n s   60  may  t h u s   c o m p r i s e  

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

or   any   c o m b i n a t i o n   t h e r e o f   a p p r o p r i a t e   f o r   t h e  

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

The  e x a c t   c o m b i n a t i o n   of  e q u i p m e n t   w i t h i n   t h e  

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

and  may  v a r y   w i t h i n   t h e   s c o p e   of  t h e   p r e s e n t  

i n v e n t i o n .  

R e f e r r i n g   a g a i n   to   F i g u r e s   1  and  3,  t h e  

c a p s u l e s   24,  a f t e r   r e c e i v i n g   l a b e l s   18  may  t h e n  

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

62.   The  r o l l s   62  a r e   p o s i t i o n e d   w i t h   t h e i r  

a x e s   of  r o t a t i o n   p a r a l l e l   t o . t h e   l o n g i t u d i n a l  

a x i s   of  t h e   c a p s u l e s   24,  and  a r e   a d p a t e d   t o  

c a u s e   t h e   r o t a t i o n   of  t h e   c a p s u l e s   24  w h i l e  

s u p p o r t e d   on  t h e   c a p s u l e   t r a n s p o r t   means   22  

f o r   t h e   p u r p o s e   of  a s s u r i n g   t h a t   t h e   l a b e l   18 

i s   in  u n i f o r m   a d h e s i v e   c o n t a c t   w i t h   t h e   o u t e r  

w a l l   of  t h e   c a p s u l e .   T h u s ,   as  i l l u s t r t a e d  

by  t h e   m o t i o n   a r r o w s   in  F i g u r e   1,  r o l l s   62  c a u s e  

t h e   r o t a t i o n   of  c o n s e c u t i v e   c a p s u l e s   24  a f t e r  

t h e y   h a v e   r e c e i v e d   l a b e l s   18,  as  a  l a s t   p o s t -  

t r e a t i n g   s t e p   t h e r e o f .   W h i l e   t h e   p r e s e n c e  
of  r o l l s   62  and  t h e   c o r r e p s o n d i n g   t r e a t m e n t  

s t e p   a r e   c o n t e m p l a t e d ,   t h e y   may  be  o p t i o n a l ,  

as  f u l l   t r a n s f e r   and   a d h e s i o n   of  l a b e l   18  m a y  
be  a c h i e v e d   a t   t h e   i n i t i a l   c o n t a c t   w i t h   c a p s u l e  

24  a t   t h e   t a n g e n t   p o i n t   b e t w e e n   t h e   c o m b i n e d  

m o u l d   and  c o n v e y o r   means   12  and   t h e   c a p s u l e  

t r a n s p o r t   m e a n s   2 2 .  

In  some  i n s t a n c e s ,   l a b e l   18  i s   d e s i r a b l y  

c o a t e d   w i t h   an  a d h e s i v e   p r i o r   t o   b e i n g   t r a n s f e r r e d  

to   c a p s u l e   24.  A c c o r i d n g l y ,   an  o p t i o n a l   u n i t  

may  be  i n c l u d e d   in  t h e   a s s e m b l y   10  to   f a c i l i t a t e  

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



t h e   a d h e s i v e   as  p a r t   of   t h e   p r e p a r a t i o n   of  t h e  

l a b e l   18.   R e f e r r i n g   a g a i n   to   F i g u r e   1 , a n   a d h e s i v e  

a p p l i c a t o r   64  i s   shown  w h i c h   in  t h i s   i l l u s t r a t i o n  

c o m p r i s e s   a  s p r a y   n o z z l e .   The  e x a c t   t y p e   o f  

a p p l i c a t o r   may  v a r y ,   and   as  shown  in   F i g u r e  

3,  may  c o m p r i s e   a  c o m b i n e d   r e s e r v o i r   and  b r u s h  

u n i t   66.   In  e i t h e r   c a s e ,   a  p r e d e t e r m i n e d   q u a n t i t y  

o f   a d h e s i v e   may  be  d i s p e n s e d   upon   t h e   u p p e r  
s u r f a c e   of  t h e   l a b e l   18,   to   e n h a n c e   i t s   a d h e s i v e  

a f f i n i t y   f o r   t h e   c a p s u l e   2 4 .  

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

w i t h   t h e   t y p e   of  a d h e s i v e s   and  t h e   t y p e   of  f i l m -  

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

G e n e r a l l y ,   f i l m - f o r m i n g   m a t e r i a l s   may  i n c l u d e  

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

a f t e r   i n g e s t i o n .   S i m i l a r l y ,   t h e   a d h e s i v e   i s  

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

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

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

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

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

n a t u r a l  .   gums  and  m i x t u r e s .   A d h e s i v e s   may  b e  

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

r a n g i n g   f rom  w a t e r  a n d   s t e a m ,   to   a q u e o u s   a c i d i c  

b u f f e r   s o l u t i o n s ,   a q u e o u s   s o l u t i o n s   of  l o w e r  

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

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

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

r e p r e s e n t a t i v e   e x a m p l e s .   A  more   c o m p l e t e   l i s t i n g  

o f   a d h e s i v e s   can  be  g a i n e d   f rom  a  r e v i e w   o f  

o u r   c o - p e n d i n g   E u r o p e a n   P a t e n t   A p p l i c a t i o n  

No.  83305331.7  and  o u r   c o - p e n d i n g   E u r o p e a n   p a t e n t  

a p p l i c a t i o n   of  e v e n   d a t e   ( P D - 3 0 7 6 ) .  

W i t h   r e s p e c t   t o   t h e  a d h e s i v e s ,   i t   i s   t o  

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

may  be  p r e p a r e d   i n t o   l a b e l s   t h a t   may  be  c h a r a c t e r i z e d  

a s   s e l f - a d e h s i v e ,   as  known  in  t h e   a r t .   S u c h  



l a b e l s   may  be  p r e p a r e d   w i t h   a  p r e s s u r e - s e n s i t i v e  

a d h e s i v e ,   w h i c h   may  be  a p p l i e d   as  shown  h e r e i n  

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

t h e   o u t e r   s u r f a c e   of   t h e   c a p s u l e .   S i m i l a r l y ,  

t h e   l a b e l s   may  have   a  s u r f a c e   t h e r e o f   s e n s i t i s e d  

to   o f f e r   t h e   same  a d h e s i v e   a f f i n i t y ,   w h e r e b y  

t h e   l a b e l   may  be  s a i d   t o   be  s e l f - a d e h s i v e ,   a s  

w e l l .   S e n s i t i s a t i o n   of  t h i s   l a t t e r   l a b e l   m a y  

be  a c c o m p l i s h e d ,   f o r   e x a m p l e ,   by  t h e   e x p o s u r e  

of  a  s u r f a c e   of  t h e   l a b e l   to   s t e a m ,   to   r e n d e r  

t h a t   s u r f a c e   t a c k y   and  t h e r e b y   a d h e s i v e l y   r e c e p t i v e .  

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

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

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

of  t h e   l a b e l s   to   t h e   c a p s u l e s .   The  m e t h o d  

i s   s e t   f o r t h   in   t h e   b l o c k   d i a g r a m   of  F i g u r e  

6.  R e f e r r i n g   t h e r e t o ;   t h e   m e t h o d   c o m m e n c e s  

w i t h   t h e   c a s t i n g   of  a  p r e d e t e r m i n e d   q u a n t i t y  

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

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

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

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

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

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

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

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

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

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

in  F i g u r e s   1  and  3  h e r e i n ,   w h e r e   s u c h   c a p s u l e s  

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

At  t h i s   p o i n t ,   t h e   l a b e l s   t r a n s f e r   f rom  t h e  

mou ld   c a v i t i e s   to   t h e   s u r f a c e   of  t h e   c a p s u l e s  

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

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

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

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



r o l l e r s   s u c h   as  r o l l e r s   62 ,   in   F i g u r e   1,  t o  

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

w a l l s .  

F i g u r e   6  i n d i c a t e s   t h a t   an  o p t i o n a l   s t e p  

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

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

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

a b o v e ,   t h e   e m p l o y m e n t   of   t h i s   s t e p   in   t h e   p r e s e n t  

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

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

l a b e l s .  

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

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

m e t h o d   o f f e r   an  e f f i c i e n t ,   i n t e g r a t e d   s c h e m e  

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

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

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

r e l e v a n t   and  v a l u a b l e ,   i n   v i e w   of  t h e   d e s i r e  

t o   p l a c e   i n d i c a t o r   l a b e l s   upon   e d i b l e   c a p s u l e s ,  

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

t a m p e r - e v i d e n t .  



1.  An  a p p a r a t u s   f o r   c o n t i n u o u s l y   f o r m i n g  

and  a f f i x i n g   l a b e l s   to   c a p s u l e s ,   w h i c h   a p p a r a t u s  

c o m p r i s e s :  

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

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

f o r m i n g   t h e   l a b e l s   t h e r e i n ;  

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

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

to   d i s c h a r g e   i n t o   one  or  more   of  t h e   m o u l d   c a v i t i e s  

a  q u a n t i t y   of  f l o w a b l e   f i l m - f o r m i n g   m a t e r i a l  

f o r   f o r m i n g   one   or  more   l a b e l ;  

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

m a t e r i a l   in  one   or  more   of  t h e   c a v i t i e s ,   c o m m u n i c a t i n g  

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

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

f o r m i n g   m a t e r i a l   i n t o   one  or  more   l a b e l ;   a n d  

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

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

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

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

m e a n s ,   and  b e i n g   a d a p t e d   to   move  in   r e g i s t r y  

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

a  m a n n e r   s u c h   t h a t ,   in   u s e ,   a  l a b e l   in   a  c a v i t y  

i s   b r o u g h t   o p p o s i t e   t o ,   and  t r a n s f e r r e d   t o ,  

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

2.  An  a p p a r a t u s   a c c o r d i n g   t o   C l a i m   1 ,  

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

i s   r o t a t a b l e   a b o u t   a  s i n g l e   a x i s   or  a b o u t   a  

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

3.  An  a s s e m b l y   a c c o r d i n g   to   C l a i m   1  o r  

2,  w h e r e i n   t h e   c o m b i n e d   mou ld   and  c o n v e y o r   m e a n s  

i s   c h o s e n   f r o m :  

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

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

c i r c u m f e r e n t i a l   s u r f a c e ;   a n d  

means   c o m p r i s i n g   an  e n d l e s s   c o n v e y o r   b e l t  



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

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

w i t h   t h e   c a v i t i e s   d e f i n e d   t h e r e i n .  

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

C l a i m   1,  2  or   3,  w h e r e i n   t h e   d i s p e n s e r   m e a n s  

i s   c h o s e n   f o m :  

m e a n s   c o m p r i s i n g   a  f e e d   h o p p e r   w h i c h   i s  

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

m e a n s ,   t h e   f e e d   h o p p e r   h a v i n g   an  o p e n i n g   a d a p t e d  

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

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

of  t h e   f i l m - f o r m i n g   m a t e r i a l ;  

a  r o l l e r   s y s t e m ;   a n d  

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

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

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

i n t o ,   in   t u r n ,   e a c h   o f   t h e   s u c c e s s i o n   of   c a v i t i e s .  

5 .  A n   a p p a r a t u s   a c c o r d i n g   to   any  p r e c e d i n g  
c la im,   where in   the  c u r i n g   means  is   p o s i t i o n e d   f o r  

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

c a v i t i e s .  

6.  An  a p p a r a t u s   a c c o r d i n g   to   any  p r e c e d i n g  

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

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

i n i t i a t i n g   r a d i a t i o n ;  

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

a i r ;  

m e a n s   c o m p r i s i n g   a  p r o v i s i o n   f o r   h e a t i n g ;  

a n d  

m e a n s   c o m p r i s i n g   j u x t a p o s e d   c u r i n g   u n i t s ,  

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

s u r f a c e   of  t h e   c o m b i n e d  m o u l d   and  c o n v e y o r   m e a n s .  

7.  An  a p p a r a t u s   a c c o r d i n g   to   any  p r e c e d i n g  

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

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

m o u l d   and   c o n v e n y o r   m e a n s ,   t o   e n a b l e   a  l a b e l  

t o   t r a n s f e r   t o   a  c a p s u l e .  



8.  An  a p p a r a t u s   a c c o r d i n g   to   any  p r e c e d i n g  

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

c h o s e n   f r o m :  

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

a b o u t   a  p l u r a l i t y   of  g e n e r a l l y   p a r a l l e l   a x e s ;  

a n d  

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

a  s i n g l e   a x i s .  

9.  An  a p p a r a t u s   a c c o r d i n g   to   any  p r e c e d i n g  

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

r o l l e r   l o c a t e d   f o r   t a n g e n t i a l   c o n t a c t   a n d  

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

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

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

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

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

c o n t a c t   b e t w e e n   t h e   l a b e l   and  t h e   c a p s u l e .  
10.  An  a p p a r a t u s   a c c o r d i n g   to   any  p r e c e d i n g  

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

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

t h e   mou ld   c a v i t i e s ,   and  p o s i t i o n e d   b e t w e e n   t h e  

c u r i n g   means   and  t h e   c a p s u l e   t r a n s p o r t   m e a n s .  
11.  A  m e t h o d   f o r   c o n t i n u o u s l y  f o r m i n g  

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

c o m p r i s e s :  

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

o f   a  f l o w a b l e   f i l m - f o r m i n g   m a t e r i a l   i n t o   c o n s e c u t i v e ,  

a d v a n c i n g   m o u l d   c a v i t i e s ;  

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

s u c h   t h a t   t h e   c a v i t i e s ,   f i l l e d   w i t h   t h e   f i l m -  

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

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

t h e r e b y   t o   f o r m   t h e   l a b e l s ;  

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

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

c o n s e c u t i v e l y   i n t o   a l i g n m e n t   and  c o n t a c t   w i t h  

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



a n d  

t r a n s f e r r i n g   and   a f f i x i n g   t h e   l a b e l   t o  

t h e   c a p s u l e .  

12.  A  m e t h o d   a c c o r i d n g   to   C l a i m   11,  w h e r e i n  

t h e   f i l m - f o r m i n g   m a t e r i a l   i s   c h o s e n   f r o m :  

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

a  d i s p e r s i o n ,   an  e m u l s i o n   and   a  s o l u t i o n ;   a n d  

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

13.  A  m e t h o d   a c c o r d i n g   t o   C l a i m   11  o r  

12,   w h e r e i n   t h e   l a b e l s   f o r m e d   in   t h e   c u r i n g  

s t e p   a r e   s e l f - a d h e s i v e .  

14.  A  m e t h o d   a c c o r d i n g   to   C l a i m   11  o r  

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

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

w i t h i n   a  c a v i t y  a f t e r   t h e   c a v i t y   h a s   moved   p a s t  

t h e   c u r i n g   m e a n s , _ w h e r e i n   t h e   a d h e s i v e   i s  

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

t h e   a d h e s i v e   i s   a p p l i e d   by  s p r a y i n g .  

15.  A  c a p s u l e   b e a r i n g   a  l a b e l ,   w h e n e v e r  

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

C l a i m s   11  t o   14 ,   o r   w h e n e v e r   p r o d u c e d   by  a n  

a p p a r a t u s   a c c o r d i n g   t o   a n y  o n e   of   C l a i m s   1  t o  

1 0 .  
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