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@  Improvements  in  or  relating  to  closures  for  sterilisabie  containers. 

A  closure for  a  container for  a  sterilisable  object  comprises 
a  pleated  outer  shell, formed  of  a  metal foil (4)  which  has  been 
rendered  gas  permeable by an  embossing  operation,  which  per- 
forates  it,  and  a  liner  (5)  formed  of  barrier  paper,  which  is  gas 
permeable,  but  impermeable  to  passage  by  bacteria.  The  per- 
forated  metal  foil  (4)  and  barrier  paper  (5)  in  strip  form  are 
superimposed  and  fed  to  a  conventional  machine  for  forming 
pleated  foil  capsules. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  c l o s u r e s   f o r  

c o n t a i n e r s   f o r   s t e r i l i s a b l e   o b j e c t s .  

I t   is  w e l l   known  f o r   o b j e c t s   r e q u i r i n g  

s t e r i l i s a t i o n   to  be  e n c l o s e d   in  a  bag  or  t h e   l i k e   made  o f  

a  p a p e r   w h i c h   is  p e r m e a b l e   to  s t e r i l i s i n g   gas   or  s t e a m ,  

but   w h i c h   is  i m p e r m e a b l e   to  b a c t e r i a .   For  c o n v e n i e n c e   a 

p a p e r   of  t h i s   t y p e   is  r e f e r r e d   to  b e l o w   as  " p e r m e a b l e  

b a r r i e r   p a p e r " .  

P e r m e a b l e   b a r r i e r   p a p e r   is  s u i t a b l e   f o r   b a g s   f o r  

c o n t a i n i n g   r e l a t i v e l y   l i g h t   a n d / o r   s o f t   o b j e c t s ,   bu t   i t  

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

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

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

I t   is  an  o b j e c t   of  t h e   i n v e n t i o n   to  p r o v i d e   a 

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

t h e   known  p e r m e a b l e   b a r r i e r   p a p e r   bu t   w h i c h   is  a l s o   o f  

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

d a m a g e .  

I t   is  w e l l   known  to  p r o v i d e   a  m e t a l   o v e r s e a l  

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

cap  f o r   a  c o r k   or  o t h e r   fo rm  of  b o t t l e   c l o s u r e .  

The  known  fo rm  of  o v e r s e a l   is  f o r m e d   by  p l e a t i n g  

a  f l a t   b l a n k   of  l i g h t   g a u g e   m e t a l   f o i l   to  fo rm  a  c u p - l i k e  

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

c o n i c a l   s k i r t .  

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

such   o v e r s e a l s   is  w i d e l y   known  in  t h e   a r t   and  r e q u i r e s   no  

d e s c r i p t i o n   h e r e .  

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

mouth   of  a  c o n t a i n e r   and  i t   is  b r o u g h t   i n t o   e n g a g e m e n t   w i t h  

t h e   c o n t a i n e r   n e c k ,   u s u a l l y   by  means   of  h y d r a u l i c   o r  

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

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



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

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

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

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

r i g i d   c o n t a i n e r .  

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  c l o s u r e   f o r  

f o r m i n g   a  b a c t e r i a - p r o o f ,   gas   ( i n c l u d i n g   s t e a m ) - p e r m e a b l e  

s e a l   f o r   c o n t a i n e r s   h a v i n g   a  r i g i d   n e c k ,   such   as  a r e  

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

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

an  i n t e r n a l   l i n e r   made  of  b a r r i e r   p a p e r   and  an  e x t e r n a l ,  

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

in  an  a r e a   of  t h e   t op   of  t h e   s h e l l   o v e r l y i n g   t h e   b a r r i e r  

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

of  t h e   p l e a t e d   f o i l   s h e l l   to  m a i n t a i n   such   c l o s e   c o n t a c t  

b e t w e e n   t h e   b a r r i e r   p a p e r   and  t h e   c o n t a i n e r   to  a v o i d   e n t r y  

of  b a c t e r i a   and  to   p r o t e c t   t h e   b a r r i e r   p a p e r   l i n e r   a g a i n s t  

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

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

e s t a b l i s h   s u c h   c o n t a c t .  

The  m e t a l   f o i l   s h e l l   is  p r e f e r a b l y   f o r m e d   o f  

a l u m i n i u m   of  a  t h i c k n e s s   l y i n g   in  t h e   r a n g e   of  0=:015  t o  

0 . 0 3 5   mm.  Below  a  t h i c k n e s s   of  0 . 0 1 5   mm  t h e   f o i l   w o u l d  

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

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

The  b a r r i e r   p a p e r   l i n e r   is  p r e f e r a b l y   f o r m e d   f r o m  

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

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

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

p e r f o r a t e d   a l o n g   i t s   l e n g t h   in  a  w i d t h   which   is  n a r r o w e r  

t h a n   t h e   b a r r i e r   p a p e r .   A l t e r n a t i v e l y   i t   may  be  p e r f o r a t e d  

o v e r   i t s   f u l l   w i d t h .  

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

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

d r a w i n g s   w h e r e i n :  



F i g u r e s   1  and  2  i l l u s t r a t e   t h e   f o i l / b a r r i e r  

p a p e r   f e e d   to  an  o v e r - c l o s u r e  

p l e a t i n g   m a c h i n e ,  

F i g u r e   3  i l l u s t r a t e s   an  o v e r s e a l   c l o s u r e   b e f o r e  

a p p l i c a t i o n   to  a  c o n t a i n e r   a n d  

F i g u r e   4  i l l u s t r a t e s   t h e   mode  of  a p p l i c a t i o n   o f  

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

R e f e r r i n g   to  F i g u r e   1,  a l u m i n i u m   f o i l   of  0 . 0 2 0   mm 

t h i c k n e s s   is  d rawn  f rom  a  r e e l   1  and  p a s s e d   t h r o u g h   t h e   n i p  
of  a  p a i r   of  e m b o s s i n g   r o l l s ,   p a t t e r n e d   in  s u c h   a  m a n n e r  

and  a p p l i e d   w i t h   such   p r e s s u r e   as  to  fo rm  a  c e n t r a l  

p e r f o r a t e d   r e g i o n   3  in  t h e   f o i l   s t r i p   4  ( F i g u r e   2 ) .   T h e  

p e r f o r a t e d   r e g i o n   3  is  n a r r o w e r   t h a n   t h e   b a r r i e r   p a p e r   5 

drawn  f rom  a  r e e l   6.  P r e f e r a b l y   t h e   s t r i p   of  b a r r i e r  

p a p e r   5  is  a b o u t   f o u r   mm  w i d e r   t h a n   t h e   p e r f o r a t e d   r e g i o n   3 

of  t h e   f o i l ,   bu t   in  some  c i r c u m s t a n c e s   may  e x t e n d   f o r   t h e  

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

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

e m p l o y e d   b e t w e e n   t h e   f o i l   and  t h e   b a r r i e r   p a p e r .  
The  f o i l   s t r i p   4  and  s u p e r i m p o s e d   b a r r i e r   p a p e r  

s t r i p   5  a r e   t h e n   led  i n t o   a  c o n v e n t i o n a l   m a c h i n e   f o r  

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

o v e r s e a l   c l o s u r e   7,  i l l u s t r a t e d   in  F i g u r e s   3  and  4.  A 

t y p i c a l   p l e a t i n g   m a c h i n e   is  m a n u f a c t u r e d   by  A n d e r s e n   & 

B r u u n ' s   F a b r i k e r   A/S  of  C o p e n h a g e n ,   D e n m a r k . .  

The  c l o s u r e   7  has  a  t o p   8,  of  a  d i a m e t e r  

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

r e g i o n   3  of  t h e   f o i l ,   and  a  p l e a t e d   s k i r t   9,  f o r m e d   of  t h e  

f o i l   a n d ,   in  p a r t ,   of  t h e   b a r r i e r   p a p e r   5.  The  b a r r i e r  

p a p e r   can  be  s e e n   to  e x t e n d   d o w n w a r d l y   in  a l l   d i r e c t i o n s  

f rom  t h e   t o p   8  of  t h e   c o m p o s i t e   f o i l / b a r r i e r   p a p e r   o v e r -  

s e a l   c l o s u r e ,   bu t   down  to  t h e   b o t t o m   edge   of  t h e   s k i r t   i n  

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

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

p a p e r .  



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

c o n t a i n e r   10,  w h i c h   has   a  r a d i a l   l i p   11  and  r e c e s s   12,  b y  

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

s k i r t   9  by  use  of  a  c o n v e n t i o n a l   s e a l i n g   m a c h i n e   f o r  

a p p l i c a t i o n   of  f o i l   o v e r s e a l s .  

Any  s u i t a b l e - g a s - p e r m e a b l e   b a c t e r i a - b a r r i e r   p a p e r  

may  be  e m p l o y e d   as  t h e   l i n e r .   One  s u i t a b l e   s t e r i l i s a b l e  

p l a i n   e m b o s s e d   b a r r i e r   p a p e r   is  s u p p l i e d   by  S t e r i l i n   L t d . ,  

T e d d i n g t o n ,   E n g l a n d .  

The  m a i n t e n a n c e   of  e n g a g e m e n t   of  t h e   o v e r s e a l  

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

s k i r t   i n t o   c l o s e   c o n f o r m i t y   w i t h   t h e   neck   of  t h e   c o n t a i n e r  

10,  w i t h   c o r r e s p o n d i n g   e n g a g e m e n t   of  t he   f o i l   u n d e r   l i p   11 

and  i n t o   r e c e s s   12.  Where  t h e   c o n t a i n e r   is  p r o v i d e d   w i t h  

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

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

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

a d h e s i v e   w h i c h   is  s e n s i t i v e   to   t h e   s t e r i l i s i n g   g a s .   T h u s  

w h e r e   s t e r i l i s a t i o n   is  p e r f o r m e d   by  use  of  s t e a m   in  m o s t  

i n s t a n c e s   t h e   a d h e s i v e   w o u l d   be  w a t e r - s e n s i t i v e   a n d / o r  

h e a t - s e n s i t i v e .   The  a d h e s i v e   l a y e r   is  a p p l i e d   in  s u c h   a 

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

s h e l l .  



1.  A  c l o s u r e   f o r   a  c o n t a i n e r   f o r   s t e r i l i s a b l e   o b j e c t s  

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

s k i r t ,   and  an  i n t e r n a l   b a r r i e r   p a p e r   l i n e r ,   s a i d   l i n e r   b e i n g  

p e r m e a b l e   to  g a s e s   and  i m p e r m e a b l e   to  b a c t e r i a ,   t h e   s a i d  

p l e a t e d   s h e l l   b e i n g   p o r o u s   at   l e a s t   in  an  a r e a   of  t h e   t o p  

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

2.  A  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 s e d   i n  

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

h a v i n g   a  t h i c k n e s s   of  at   l e a s t   0 . 0 1 5   mm. 

3.  A  c l o s u r e   a c c o r d i n g   to  c l a i m   2  f u r t h e r   c h a r a c t e r -  

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

r a n g e   of  0 . 0 1 5  -   0 . 0 3 5   mm. 

4.  A  c l o s u r e   a c c o r d i n g   to  c l a i m   1,  2  or  3  f u r t h e r  

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

b a r r i e r   p a p e r   of  a  w i d t h   g r e a t e r   t h a n   t h a t   of  t h e   t op   o f  

t h e   s h e l l .  

5.  A  c l o s u r e   a c c o r d i n g   to  c l a i m   4  f u r t h e r   c h a r a c t e r -  

i s e d   in  t h a t   t h e   f o i l   s h e l l   is  f o r m e d   of  f o i l ,   w h i c h   i s  

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

t h e   b a r r i e r   p a p e r   s t r i p .  

6.  A  c l o s u r e   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   c h a r a c t e r i s e d   in  t h a t   t h e   i n n e r   s u r f a c e   of  t h e  

m e t a l   f o i l   s h e l l   is  c o a t e d   w i t h   an  a d h e s i v e   l a y e r .  

7.  A  m e t h o d   of  m a n u f a c t u r i n g   a  c l o s u r e   in  a c c o r d a n c e  

w i t h   c l a i m   1  c o m p r i s i n g   d r a w i n g   a  s t r i p   of  a l u m i n i u m   f o i l  

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

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

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

b a r r i e r   p a p e r   in  known  m a n n e r   to  form  a  p l e a t e d   c l o s u r e  

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