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©  Stopper  for  vials. 

A  stopper  for  sealing  off  vials  having  a  flange  at  their 
opening  portion  without  using  any  aluminum  material  and 
without  resorting  to  the  crimping  step  needed  for  aluminum 
caps  comprising  a  rubber  plug  (3)  having  a  top  plate  (3a) 
fittable  to  the  flange  (11a)  in  pressing  contact  therewith,  a 
flexible  inner  cap  (2)  for  receiving  the  rubber  plug  (3)  therein 
and  an  outer  cap  (1)  fittable  over  the  inner  cap  (2),  the  inner 
cap  (2)  having  an  upper  wall  (2a)  formed  with  a  hole  (5)  in its 
center  and  a  side  wall  (2b)  formed  with  at  least  one 
projection  (6)  on  the  inner  peripheral  surface  thereof,  the 
projection  (6)  being  fittable  to  the  lower  face  of  the  flange 
(11a)  with  the  top  plate  (3a)  of  the  rubber  plug  (3)  held 
between  the  upper  wall  (2a)  and  the  flange  (11a)  (Fig.  8). 



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

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

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

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

S o - c a l l e d   " f l i p - o f f   c a p s "   of  a l u m i n u m   a r e   w i d e l y   u s e d  

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

e s p e c i a l l y   p o w d e r s   or  t h e   l i k e   f o r   p r e p a r i n g   i n j e c t i o n  

s o l u t i o n s .   Such  caps   a r e   c o s t l y   s i n c e   t h e y   a r e   m a d e  

of  a l u m i n u m   and ,   m o r e o v e r ,   have   t h e   d r a w b a c k   o f  

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

t h e   a l u m i n u m   cap  must   be  f i t t e d   to   t h e   v i a l   b y  

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

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

According  to  the  p r e sen t   i nven t ion   these   drawbacks  are  overcome  by 

p r o v i d i n g   a  s topper   for  s ea l ing   off  v i a l s   wi thout   using  any  aluminum 

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

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

S u b j e c t   m a t t e r   of  t h i s   i n v e n t i o n   t h e r e f o r e   is   a  s t o p p e r  

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

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

f i t t a b l e   to  t he   f l a n g e   in  p r e s s i n g   c o n t a c t   t h e r e w i t h ,  

a  f l e x i b l e   i n n e r   cap  fo r   r e c e i v i n g   the   r u b b e r   p l u g  

t h e r e i n   and  an  o u t e r   cap  f i t t a b l e   o v e r   t he   i n n e r   c a p ,  
t h e   i n n e r   cap  h a v i n g   an  u p p e r   w a l l   f o r m e d   w i t h   a  h o l e  

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

one  p r o j e c t i o n   on  the   i n n e r   p e r i p h e r a l   s u r f a c e  

t h e r e o f ,   t h e   p r o j e c t i o n   b e i n g   f i t t a b l e   to   t he   l o w e r  

f a c e   of  t h e   f l a n g e   w i t h   t he   top   p l a t e   of  t he   r u b b e r  

p l u g   h e l d   b e t w e e n   t he   u p p e r   w a l l   and  t h e   f l a n g e .  



The  s u b c l a i m s   2  to   4  c o v e r   p r e f e r r e d   e m b o d i m e n t s   o f  

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

in  c l a i m   1 .  

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

d e s c r i b e d   b e l o w   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 ,   in   w h i c h :  

F i g .   1  i s   a  v i e w   in  v e r t i c a l   s e c t i o n   of   an  o u t e r  

cap   1 ;  

F i g .   2  i s   a  b o t t o m   v i e w   of  t h e   s a m e ;  

F i g .   3  i s   a  v i e w   in  v e r t i c a l   s e c t i o n   of   an  i n n e r  

cap   2 ;  

F i g .   4  i s   a  b o t t o m   v i e w   of  t h e   s a m e ;  

F i g .   5  i s   a  v i e w   in   v e r t i c a l   s e c t i o n   of  a  r u b b e r  

p l u g   3 ;  

F i g .   6  i s   a  b o t t o m   v i ew   of  t h e   s a m e ' ;  

F i g .   7  i s   a  v i e w   in  v e r t i c a l   s e c t i o n   s h o w i n g   t h e  

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

a n d  

F i g .   8  i s   a  v i e w   in  v e r t i c a l   s e c t i o n   s h o w i n g  t h e  

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

The  s t o p p e r   of   t h i s   i n v e n t i o n   c o m p r i s e s   an  o u t e r  

cap   1,  an  i n n e r   cap   2  and  a  r u b b e r   p l u g   3 .  

The  o u t e r   cap   1  i n c l u d e s   an  u p p e r   w l a l   l a  a n d   a  s i d e  

w a l l   1b  i n t e g r a l   t h e r e w i t h   and  f o r m e d   w i t h   a  p r o j e c -  

t i o n   4  on  i t s   i n n e r   p e r i p h e r a l   s u r f a c e .   The  p r o j e c t i o n  

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



s i d e   w a l l   2b  of  t h e   i n n e r   cap  2  to  h o l d   t h e   o u t e r  

cap   1  t h e r e o n .  

The  i n n e r   cap  2  i n c l u d e s   an  u p p e r   w a l l   2a  i n t e g r a l  

w i t h   t h e   a b o v e - m e n t i o n e d   s i d e   w a l l   2b.  The  u p p e r  
w a l l   2a  is   f o r m e d   in  i t s   c e n t e r   w i t h   a  h o l e   5  f o r  

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

r u b b e r   p l u g   3.  Formed  on  t h e   i n n e r   p e r i h e r a l   s u r -  

f a c e   of  t h e   s i d e   w a l l   2b  a r e   two  p r o j e c t i o n s   6  w h i c h  

a r e   f i t t a b l e   to  t h e   l o w e r   f a c e   of  t h e   f l a n g e   11a  o f  

a  v i a l   11  w i t h   t h e   t o p   p l a t e   3a  of  t h e   r u b b e r   p l u g   3 

p o s i t i o n e d   b e t w e e n   t h e   u p p e r   w a l l   2a  and  t h e   f l a n g e  

11a .   F o u r   p r o j e c t i o n s   7  a r e   p r o v i d e d   on  t h e   i n n e r  

s u r f a c e   of  t h e   s i d e   w a l l   2b  a t   i t s   u p p e r   end  f o r  

e n g a g i n g   t he   t op   p l a t e   3a  of  t he   r u b b e r   p l u g   3  t o  

r e t a i n   t h e   p l u g   3  in  t h e   i n n e r   cap  2 .  

The  r u b b e r   p l u g   3,  w h i c h   i s   a  r u b b e r   s t o p p e r   h e r e t o -  

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

t o p   p l a t e   3a  s e r v i n g   as  a  p a c k i n g ,   and  two  l e g s   3 b .  

Each  of  t h e   l e g s   has  on  i t s   o u t e r   s u r f a c e   a  p r o j e c -  

t i o n   8  e n g a g e a b l e   w i t h   t h e   o p e n i n g   p o r t i o n   of  t h e  

v i a l   1 1 .  

The  o u t e r   cap  1  and  t he   i n n e r   cap  2  a re   made  of  a  

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

p o l y e t h y l e n e ,   p o l y c a r b o n a t e   or  t h e   l i k e .  

The  p r o j e c t i o n   4  on  t he   o u t e r   cap  1  and  t he   p r o j e c -  

t i o n s   6  and  7  on  t h e   i n n e r   cap  2  a r e   no t   l i m i t a t i v e  

in  t h e i r   a r r a n g e m e n t   bu t   can  be  p r o v i d e d   as  d e s i r e d  

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



For   e x a m p l e ,   t h e   p r o j e c t i o n s  6   on  t h e   i n n e r   cap   2 

may  be  in   t h e   f o rm  o f  a   c o n t i n u o u s   p r o j e c t i o n   e x t e n d -  

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

cap   1,  or  may  be  in   t h e   fo rm  o f  d o t s   r e s e m b l i n g  

t h e   p r o j e c t i o n s   7  o n   t h e   i n n e r   cap   2 .  

The  s t o p p e r   of  t h i s   i n v e n t i o n   w i l l   be  u s e d   in   t h e  

f o l l o w i n g   m a n n e r ,   f o r   e x a m p l e ,   f o r  a   v i a l  1 1   f o r  

c o n t a i n i n g   a  f r e e z e - d r i e d   p r e p a r a t i o n   f o r   i n j e c t i o n .  

.  The   i n n e r   cap   2  i s   f i t t e d   i n  t h e   o u t e r   cap  1  i n  

e n g a g e m e n t   w i t h   t h e   p r o j e c t i o n   4,  w i t h   t h e   r u b b e r  

p l u g   3  e n g a g e d   w i t h   t h e   p r o j e c t i o n s  7   on  t h e   i n n e r  

cap   2.  The  s t o p p e r - i s   t h e n   p l a c e d   on  t h e   v i a l   11 

c o n t a i n i n g   an  a q u e o u s   s o l u t i o n   S  o f   t h e  p r e p a r a t i o n  

so  t h a t   t h e   p r o j e c t i o n s   8  on  t h e   r u b b e r   p l u g   3  b e a r  

on  t h e   o p e n i n g   p o r t i o n   of  t h e   v i a l   11  a s  s e e n   i n  

F i g .   7.  When  t h e   s t o p p e r   i s  p r e s s e d   a g a i n s t   t h e  

v i a l   a f t e r   t h e   s o l u t i o n   S  h a s   b e e n   f r e e z e - d r i e d   t o  

p o w d e r   P,  t h e   p r o j e c t i o n s   6  o n  t h e  i n n e r   cap   2 

s t r i k e   t h e   u p p e r   edge   of  t h e  f l a n g e  1 1 a   on  t h e  

v i a l   11,  t h e r e b y   f o r c i n g   t h e  s i d e  w a l l   2b  o f  t h e  

i n n e r   cap  2  r a d i a l l y   o u t w a r d  a t   i t s   l o w e r  p o r t i o n ,  

and  t h e r e a f t e r   come  i n t o   f i t t i n g   e n g a g e m e n t  w i t h  

t h e   l o w e r   f a c e   of  t h e  f l a n g e   1 1 a  ,   w h e r e u p o n  t h e  

i n n e r   cap  s i d e   w a l l   2b  r e s t o r e s   i t s e l f .  T h u s  t h e  

v i a l   11  c o n t a i n i n g   t h e   p o w d e r   P  i s   c o m p l e t e l y  s e a l e d  

o f f   as  shown  in   F i g .   8 .  

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

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



a  low  c o s t .   The  s t o p p e r   is   e a s y   to  use   s i n c e   i t   s e a l s  

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

B e c a u s e   t h e   s e a l i n g   s t e p   can  be  p e r f o r m e d   s u b s e q u e n t  

to   f r e e z e - d r y i n g   w i t h i n   a  f r e e z e - d r y i n g   c h a m b e r   in  a  

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

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

a  h i g h   q u a l i t y .  



1.  A  s t o p p e r   f o r   a  v i a l   h a v i n g  a  f l a n g e   a t   i t s  

o p e n i n g   p o r t i o n ,   c  h  a  r  a   c  t  e  r  i  z  e  d   b y  

a  r u b b e r   p l u g   (3)  h a v i n g   a  t o p   p l a t e   ( 3 a )  

f i t t a b l e   to  t h e   f l a n g e   (11a)  in  p r e s s i n g  c o n t a c t  

t h e r e w i t h ,   a  f l e x i b l e   i n n e r  c a p  ( 2 )   f o r   r e c e i v i n g  

t h e   r u b b e r   p l u g   (3)  t h e r e i n   and  an  o u t e r   c a p  ( 1 )  

f i t t a b l e   o v e r   t h e   i n n e r  c a p   ( 2 ) ,   t h e   i n n e r   cap  (2 )  

h a v i n g   an  u p p e r   w a l l   (2a)  f o r m e d   w i t h   a  h o l e   (5)  

in   i t s   c e n t e r   and  a  s i d e   w a l l  ( 2 b )   f o r m e d   w i t h  

a t   l e a s t   one  p r o j e c t i o n   (6)  on  t h e   i n n e r  

p e r i p h e r a l   s u r f a c e   t h e r e o f ,   t h e   p r o j e c t i o n   ( 6 )  

b e i n g   f i t t a b l e   to   t h e   l o w e r   f a c e   o f  t h e   f l a n g e  

(11a)  w i t h   t h e   t o p   p l a t e   (3a)  of  t h e   r u b b e r  p l u g  ( 3 )  

h e l d   b e t w e e n   t h e   u p p e r   w a l l   ( 2 a )  a n d   t h e   f l a n g e  

( 1 1 a ) .  

2.  The  s t o p p e r   as  d e f i n e d   in   c l a i m   1 ,  

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

p r o j e c t i o n   (7)  e n g a g e a b l e   w i t h  t h e  t o p   p l a t e   ( 3 a )  

of  t h e   r u b b e r   p l u g   (3)  i s   f o r m e d   on  t h e   i n n e r  

s u r f a c e   of  t h e   i n n e r   c a p  s i d e   w a l l   ( 2 b )  a t   i t s  

u p p e r   e n d .  

3.  The  s t o p p e r   a s  d e f i n e d   in  c l a i m  1   or   2 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in   t h a t   t h e   o u t e r  

cap  (1)  has   a  s i d e   w a l l   (1b)  p r o v i d e d   on  i t s  

i n n e r   p e r i p h e r a l   s u r f a c e   w i t h   a  p r o j e c t i o n   (4 )  

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



t h e   i n n e r   cap  s i d e   w a l l   ( 2 b ) .  

4.  The  s t o p p e r   as  d e f i n e d   in  a n y  o n e   of  c l a i m s   1 

to  3,  c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   t h e  

o u t e r   cap  (1)  and  t h e   i n n e r   cap   (2)  a r e   m a d e  

of  p o l y p r o p y l e n e ,   p o l y e t h y l e n e   or  p o l y c a r b o n a t e .  
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