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Improved  membrane  type  pierceable  safety  seal  for  multi-dose  bottles. 
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i n  

©  An  improved  sealing  device  is  described  which  is  es- 
pecially  suited  for  multi-dose  bottles  for  medical  products 
and  is  provided  with  a  pierceable  membrane;  an  outer  plas- 
tic  cover  (1)  is  pre-assembled  on  the  bottle  neck  by  ther- 
moforming  with  an  air  tight  closing  element  (6),  having  a 
center  through  opening  (9).  The  thus  obtained  assembly  is 
applied  and  secured  firmly  to  the  neck  of  the  bottle  with  the 
interposition  of  a  rubber  membrane. 

The  detachment  of  cover  (1)  from  metal  closing  element 
(6)  is  greatly  facilitated  and  does  not  require  the  use  of  any 
special  tools  ;  the  cover  can  be  removed  manually  by  rotating 
it  counterclockwise,  exploiting  the  principle  of  the  inclined 
plane. 
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T h i s   i n v e n t i o n   r e l a t e s   to   a  p i e r c e a b l e   m e m b r a n e   t y p e  

s a f e t y   s e a l   s u i t a b l e   f o r   use   on  m u l t i - d o s e   b o t t l e s .  

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

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

s e a l   f o r   t h e   c o n t e n t s .  

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

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

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

t i g h t l y   s e c u r e d   on  t h e   mou th   of   a  v e s s e l   by  a  m e t a l  

o p e r c u l u m   c a u l k e d   on  t h e   r im   of   t h e   b o t t l e   n e c k   a n d  

h a v i n g   in   i t s   c e n t e r   p a r t   an  o p e n i n g   o r   a  s t r e s s - r a i s i n g  

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

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

a p t   t o   be  e a s i l y   p e r f o r a t e d .  

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

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

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

h a v e   t h e   d r a w b a c k   of   n o t   b e i n g   e a s y   to   o p e n ;   in   f a c t  

o p e n i n g   r e q u i r e s   t h e   u se   of   t o o l s   w h i c h   may  n o t   b e  

a l w a y s   a v a i l a b l e ;   o t h e r w i s e   t h e y   may  h a v e   to   be  t o r n  

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

p o r t i o n   may  i n j u r e   t h e   u s e r ' s   f i n g e r s .  

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

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

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

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

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



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

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

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

a p p l i e d   by  c a u l k i n g   to   t h e   m o u t h   of   t h e   b o t t l e   o r  

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

b e t w e e n .  

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

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

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

o f   t h e   i n v e n t i o n   and  in   w h i c h :  

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

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

FIGURE  2  i s   a  c r o s s   s e c t i o n a l   v i ew   t a k e n   on  l i n e s  

A-A  of   F i g .   1 ;  

FIGURE  3  i s   a  t op   v i ew   of   t h e   m e t a l   s e a l i n g   e l e m e n t  

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

F IGURE 4   i s   a  c r o s s   s e c t i o n a l   v i e w   a l o n g   l i n e   B -B  

of   F i g .   3 .  

As  shown  in  F i g s .   1  and  2,  c o v e r   1  c o n s i s t s   o f  

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

t i a l   f l a n g e   3,  o b t a i n e d   by  i n t e g r a l l y   m o u l d i n g   w i t h  

d i s c   2.  A  s e c o n d   c y l i n d r i c a l   f l a n g e   4,  l o c a t e d   c e n t r a l l y  

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

f l a n g e   3,  i s   p r o v i d e d   in   d i s c   2  and  i s  c o a x i a l   w i t h  

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

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

c y l i n d r i c a l   f l a n g e   4  i s   d i s c o n t i n u o u s   or   i n t e r r u p t e d ;  

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

a  wedge   5  i s   p r o v i d e d ,   t h e   d e v e l o p m e n t   o f   w h i c h   s l i g h t l y  

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

c e n t r a l   f l a n g e   4  and  t h e   maximimum  t h i c k n e s s   of   w h i c h  

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



f l a n g e   4 .  

The  l o c k i n g   m e t a l   e l e m e n t   o r   c a p s u l e   6,  as  s h o w n  

in  F i g s .   3  and  4,  is   p r o v i d e d   w i t h   a  c y l i n d r i c a l   c i r c u m -  

f e r e n t i a l   f l a n g e   8  t h e   h e i g h t   of   w h i c h   c o n s i d e r a b l y  

e x c e e d s   t h a t   of   c i r c u m f e r e n t i a l   f l a n g e   3  o f   p l a s t i c  

c o v e r   1.  An  o p e n i n g   9  i s   p r o v i d e d   in   t h e   c e n t e r   o f  

m e t a l   d i s c   7;  t h e   s i z e   of   s a i d   o p e n i n g   i s   s u f f i c i e n t  

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

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

s e a l e d .   At  one  of   i t s   d i a m e t e r s   o p e n i n g   9  e x t e n d s  

in   two  s y m m e t r i c a l   e y e l e t s   10.  To  c o n f e r   a  c e r t a i n  

p l a n a r   r i g i d i t y   t o   d i s c   7  and  o b t a i n   a  c i r c u m f e r e n t i a l  

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

r u b b e r   m e m b r a n e ,   an  o u t e r   c i r c u m f e r e n t i a l   r i b   11  c a n  

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

to   e y e l e t s   1 0 .  

For   a  c o r r e c t   a p p l i c a t i o n   on  t h e   c o n t a i n e r   t o   b e  

s e a l e d ,   t h e   m e t a l   s e c u r i n g   e l e m e n t   6  t h u s   c o n s t r u c t e d  

i s   i n s e r t e d   in   t h e   h o l l o w   p a r t   of   c o v e r   1  of   a d e q u a t e  

s i z e ,   so  t h a t   t h e   o u t e r   s u r f a c e   of   d i s c   7  and   c y l i n d r i c a l  

f l a n g e   8  c o i n c i d e   e x a c t l y   w i t h   t h e   i n s i d e   s u r f a c e  

of   t h e  p l a s t i c   d i s c   2  and  r e l e v a n t   c i r c u m f e r e n t i a l  

f l a n g e   3.  To  a c h i e v e   t h i s   i t   i s   n e c e s s a r y   t h a t   t h e  

h i g h e r   p o r t i o n   of   wedge   5  p e n e t r a t e s   in   one  o f   t h e  

two  e y e l e t s   10,   w h i l e   t h e   c y l i n d r i c a l   c e n t e r   f l a n g e  

4  e n t e r s   e x a c t l y   i n t o   h o l e   9  p r o j e c t i n g   i n s i d e   t h e  

m e t a l   e l e m e n t   6 .  

Once  t h i s   e x a c t   a r r a n g e m e n t   of   m e t a l   e l e m e n t   6 

in  c o v e r   1  has   b e e n   a c h i e v e d ,   t h e   a s s e m b l y   i s   s u b j e c t e d  

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

s h a p e   and  s i z e   w h i c h   i s   p r e s s e d   a g a i n s t   t h e   c y l i n d r i c a l  

f l a n g e   4  so  as  to   t h e r m a l l y   d e f o r m ,   e x p a n d   and  s i m u l t a -  



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

7.  S i n c e   t h e   o u t e r   o r i g i n a l   d i a m e t e r   of   f l a n g e   4  c o r r e s p o n d s  

e x a c t l y   to   t h e   d i a m e t e r   of   c e n t e r   o p e n i n g   9,  t h e   h e a t  

e x p a n s i o n   and  f l a t t e n i n g   of   c e n t e r   f l a n g e   4  b l o c k  

e l e m e n t   6  i n s i d e   c o v e r   1,  a f t e r   c o o l i n g .  

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

to   t h e   m o u t h   o f   t h e   b o t t l e   or   v i a l   t o   be  s e a l e d   ( o n  

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

a p p l i e d )   and   i s   f i r m l y   s e c u r e d   by  a  c a u l k i n g   p r o c e d u r e .  

To  r e m o v e   p l a s t i c   c o v e r   1  and  t h u s   g a i n   a c c e s s  

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

by  o p e n i n g   9,  t h e   c o n t a i n e r   mus t   be  s e i z e d   by  o n e  

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

of   c o v e r   1  e f f e c t i n g   a  180°  c o u n t e r c l o c k w i s e   r o t a t i o n .  

In  t h i s   m a n n e r ,   wedge   5  ( w h i c h   d u r i n g   a s s e m b l y   o f  

t h e   p a i r   of   e l e m e n t s   1  and  6  had   b e e n   p a r t i a l l y   b l o c k e d  

by  t h e   e d g e   o f   d i s c   7  d e f i n i n g   t h e   o p e n i n g   9 ) ,   e x e r t s ,  

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

of   m e t a l   d i s c   7  d e f o r m i n g   i t   u p w a r d ,   e x t r a c t i n g   i t  

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

i n n e r   s u r f a c e   o f   d i s c   2  and   t h e   o u t e r   d e f o r m e d   s u r f a c e  

of   c e n t e r   f l a n g e   4.  C o v e r   1  can   t h u s   be  e a s i l y   r e m o v e d  

(by  a  s i m p l e   m a n u a l   o p e r a t i o n ) ,   f r o m   m e t a l   e l e m e n t  

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

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

I t   s h o u l d   be  n o t e d   t h a t   w h e r e a s   p l a s t i c   c o v e r   1 ,  

o n c e   i t   ha s   b e e n   r e m o v e d ,   c a n n o t   be  r e t u r n e d   to   i t s  

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

6,  due  to   t h e   p a r t i c u l a r   s t r u c t u r e   of   i t s   c o m p o n e n t  

e l e m e n t s ,   i t   can   h o w e v e r   be  r e - u t i l i z e d   as  a  t e m p o r a r y  

c o v e r i n g   and  p r o t e c t i o n   f o r   m e t a l   e l e m e n t   6  and  f o r  

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



t h e   b o t t l e   a r e   to   be  p a r t i a l l y   u s e d .  

W h i l e   t h e   p r e s e n t   i n v e n t i o n   has   b e e n   i l l u s t r a t e d  

on  t h e   b a s i s   of   one  p r e f e r r e d   e m b o d y i n g   e x a m p l e , i t  

i s   o b v i o u s   t h a t   v a r i a t i o n s   a n d / o r   m o d i f i c a t i o n s   may  

be  i n t r o d u c e d   by  t h o s e   s k i l l e d   in  t h e   a r t ,   w i t h o u t  

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

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

by  wedge   5  may  be  r i g h t - h a n d   or   l e f t - h a n d ,   so  t h a t  

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

c l o c k w i s e   o r   c o u n t e r c l o c k w i s e .  



1.  A  s a f e t y   c l o s u r e ,   in   p a r t i c u l a r   f o r   m u l t i - d o s e  

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

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

e l a s t i c   p i e r c e a b l e   m e m b r a n e ,   c h a r a c t e r i z e d   in   t h a t  

a  c o v e r   (1)   of   r i g i d   t h e r m o p l a s t i c   m a t e r i a l   i s   r e m o v a b l y  

s e c u r e d   t o   s a i d   g r i p p i n g   e l e m e n t   ( 6 ) .  

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

in   t h a t   s a i d   c o v e r   (1)  i s   f o r m e d ,   b e f o r e   a p p l y i n g  

t o   s a i d   g r i p p i n g   m e t a l   e l e m e n t ,   by  a  d i s c   (2)  p r o v i d e d  

w i t h   a  c y l i n d r i c a l   c i r c u m f e r e n t i a l   f l a n g e   (3)   a n d  

a  d i s c o n t i n u o u s   c y l i n d r i c a l   c e n t r a l   f l a n g e   (4)   a s  

w e l l   as  a  wedge   (5)  p l a c e d   a t   and   o u t s i d e   t h e   d i s c o n t i -  

n u o u s   p o r t i o n   o f   s a i d   c y l i n d r i c a l   c e n t r a l   f l a n g e   ( 4 ) .  

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

in   t h a t   s a i d   g r i p p i n g   m e t a l   e l e m e n t   (6)   i s   p r o v i d e d  

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

t o   f o r m   two  s y m m e t r i c a l   o p p o s i t e   e y e l e t s   ( 1 0 ) .  

4.  A  c l o s u r e   a c c o r d i n g   t o   any  o f   t h e   a b o v e   c l a i m s ,  

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

r i g i d   m a t e r i a l   (1 )   i s   r e m o v a b l y   s e c u r e d   to   s a i d   m e t a l  

g r i p p i n g   e l e m e n t   (6)  by  t h e r m a l   d e f o r m a t i o n   and   c o m p r e s -  

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

( 4 ) .  

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

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

(5)   i s   i n s e r t e d   in   one  o f   s a i d   e y e l e t s   ( 1 0 )   o f   t h e  

c e n t r a l   o p e n i n g   (9)   of   t h e   m e t a l   g r i p p i n g   e l e m e n t   ( 6 ) .  

6.  I m p r o v e d   s a f e t y   c l o s u r e ,   p a r t i c u l a r l y   u s e d   f o r  

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

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