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©  Collection  container  for  sterile  liquids  and  method  of  joining  olefinic  polymers. 
A  collection  container  (10)  for  sterile  liquids,  such  as 

blood  plasma,  of  a  thermoplastic  material  having  specially 
designed  receptacles  in  the  top  for  receiving  the  connecting 
tubes  of  a  liquid  transfer  apparatus  and  for  providing  a  per- 
manent  venting  arrangement.  The  container  comprises  a  bot- 
tle  body  (12)  of  clear  polypropylene  and  a  top  portion  (14) 
secured  to  the  mouth  of the  body  having  pre-formed  sleeves 
(34,36,40)  depending  from  the  interior  side  of the  top.  One  of 
the sleeves  (40)  provides  a venting  aperture  and  locates  a  plug 
of venting  material.  The  other  sleeves  (34,36)  receive  the  con- 
necting  tubes  or  plungers  (38)  of  the  transfer  apparatus.  The 
top  portion  and  mouth  of the  bottle  are  provided  with  mating 
protuberances  to  facilitate  joining  by  sonic  welding. 



DESCRIPTION  OF  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   to  p l a s t i c   c o n t a i n e r s   f o r  

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

p o o l i n g   p l a s m a   and  o t h e r   l a r g e - v o l u m e   p a r e n t e r a l   s o l u t i o n s .  

In  t he   c o l l e c t i o n   and  d i s t r i b u t i o n   of  s t e r i l e   l i q u i d s  

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

use  of  s p e c i a l   c o n t a i n e r s   is  r e q u i r e d   to  p r o v i d e   r e l a t i v e l y  

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

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

c o l l e c t e d   and  t r a n s f e r r e d .   T y p i c a l   of  t he   c o n t a i n e r s   c u r r e n t l y  
in  use  is  a  p l a s t i c   b o t t l e   f a b r i c a t e d   f rom  l i n e a r   h i g h - d e n s i t y  

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

b o t t l e .   B e c a u s e   s u c h   a  b o t t l e   is  f a b r i c a t e d   of  p o l y e t h y l e n e ,  

i t   is  c h a r a c t e r i z e d   by  a  c o n d i t i o n   of  o p a q u e n e s s   w h i c h   m a k e s  

i t   d i f f i c u l t   to   s e e   t he   c o n t e n t s   of  t he   b o t t l e   and  to  m a k e  

p r e c i s e   v i s u a l   o b s e r v a t i o n s   as  to  t he   a m o u n t   of  l i q u i d s   c o l l e c t e d  

t h e r e i n .   The  b o t t l e   is  f u r t h e r   c h a r a c t e r i z e d   by  the   f a c t  

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

p o r t i o n   t e r m i n a t i n g   in  a  n a r r o w   c o n s t r i c t e d   o b l o n g   neck   p o r t i o n  

and  a  c y l i n d r i c a l   t o p   p o r t i o n   e x t e n d i n g   f rom  the   neck   p o r t i o n .  

The  top  p o r t i o n   is  g e n e r a l l y   f o r m e d   in  the   s h a p e   of  a  c a p  

f o r   the   b o t t l e   w i t h   t he   u p p e r   or  e x t e r i o r   s u r f a c e   of  t h e  

cap  b e i n g   s l i g h t l y   r o u n d e d .  



In  u s e ,   l i q u i d s   a r e   i n t r o d u c e d   i n t o   t he   b o t t l e   by  a n  

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

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

e x t e r i o r   s u r f a c e   of  t he   t o p   p o r t i o n   of  the   b o t t l e .   T h e  

p l u n g e r   is   t y p i c a l l y   a  h o l l o w   t u b e   t r u n c a t e d   a t   an  a n g l e   t o  

t h e   a x i s   of  t h e   t u b e   to   p r o v i d e   a  p o i n t   a t   t he   t i p .   F l e x -  

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

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

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

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

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

s m a l l e r   d i a m e t e r   and  i s   c h a r a c t e r i z e d   by  t he   p r o v i s i o n   of  a  
s m a l l   wad  or   p l e d g e t   of   c o t t o n ,   w h i c h   i s   p l a c e d   in  t h e   f r e e  

open   end  of  t h e   a u x i l i a r y   p l u n g e r .   The  f u n c t i o n   of  t h e   s e c -  

ond  p l u n g e r   and  t he   p l e d g e t   of  c o t t o n   is   to   p r o v i d e   an  e s -  

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

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

t h e   i n t e r i o r   of  the   b o t t l e   and  t he   c o n t e n t s   t h a t   a r e   b e i n g  

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

A  c o l l e c t i o n   c o n t a i n e r   of  t he   a b o v e   t y p e   i s   c h a r a c t e r -  

i z e d   by  s e v e r a l   p r o b l e m s   t h a t   make  i t   u n s a t i s f a c t o r y .   B e -  

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

t e r i a l s ,   and  t h e   t op   o r   cap   p o r t i o n   of  t he   b o t t l e   i s   s o m e -  

w h a t   r o u n d e d ,   a  f r e q u e n t   p r o b l e m   is   t h a t   t he   u s e r   e n c o u n t e r s  

d i f f i c u l t y   in  f o r c i n g   t h e   p o i n t e d   p l u n g e r   of  t h e   l i q u i d  

t r a n s f e r   a p p a r a t u s   t h r o u g h   t h e   t o p   of  t he   b o t t l e .   The  r o u n -  

ded  top   of  t h e   b o t t l e   makes   i t   d i f f i c u l t   to  f i n d   a  p o i n t   o f  

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

p l u n g e r   s l i d e s   or   s l i p s   as  t he   u s e r   is  t r y i n g   to   f o r c e   i t  

t h r o u g h   the   p l a s t i c   t o p   of  t h e   b o t t l e .   I t   is  no t   u n u s u a l  

f o r   t he   s h a r p - p o i n t e d   p l u n g e r   to  s l i p   and  n i c k   or  c u t   t h e  

o t h e r   hand  of  the   u s e r   as  he  g r a s p s   t he   b o t t l e   a r o u n d   t h e  

body  or  a r o u n d   t he   n e c k .   Where   t he   c o n t a i n e r   is   u sed   i n  

t he   c o l l e c t i o n   of  human  b l o o d   and  the   l i k e ,   s u c h   an  i n j u r y  



p o s e s   a  s u b s t a n t i a l   r i s k   of  e x p o s i n g   the  u s e r   to  h e p a t i t i s .  

L i k e w i s e ,   the   p o s s i b l e   c o n t a m i n a t i o n   of  the   l i q u i d   t r a n s f e r  

a p p a r a t u s ,   or  t r a n s f e r   s e t   as  i t   is  r e f e r r e d   t o ,   r e q u i r e s  

t h a t   i t   be  d i s c a r d e d   and  a  new  one  o b t a i n e d .  

A n o t h e r   r e a s o n   why  d i f f i c u l t i e s   a re   e n c o u n t e r e d   in  p u n c -  

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

w h i c h   t he   b o t t l e   is   f a b r i c a t e d   is  one  wh ich   is   d i f f i c u l t   t o  

c o n t r o l   to  a  c l o s e   t o l e r a n c e   so  t h a t   the   t h i c k n e s s   of  t h e  

w a l l s   of  t he   b o t t l e   and  v a r i o u s   p a r t s   t h e r e o f ,   in  p a r t i c u l a r  

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

s i t u a t i o n s   where   some  p a r t s   of  the   top  a re   t h i c k e r   t h a n  

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

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

The  a u x i l i a r y   v e n t i n g   t ube   is  a l s o   a  s o u r c e   of  p r o b l e m s .  

I t   d e v e l o p s   t h a t ,   in  u s e ,   i t   is  n o t   u n u s u a l   f o r   the   p l e d g e t  

of  c o t t o n   to  be  e x p e l l e d   or  d i s l o d g e d   f rom  the   a u x i l i a r y  

p l u n g e r ,   t h e r e b y   e x p o s i n g   the   c o n t e n t s   of  t he   b o t t l e   by  m e a n s  

of  an  u n o b s t r u c t e d   c o n d u i t   to  t he   o u t s i d e   a t m o s p h e r e ,   r e s u l t -  

ing   in  c o n t a m i n a t i o n   of  the   c o n t e n t s   of  the   b o t t l e   and  f o r c -  

ing  t he   d i s c a r d i n g   of  t he   l i q u i d s   c o n t a i n e d   t h e r e i n .  

As  i n d i c a t e d   a b o v e ,   t he   t y p i c a l   p r i o r   a r t   b o t t l e   has  a 

n a r r o w   o b l o n g   n e c k .   T h i s   n a r r o w   neck  p r o v i d e s   a  l o c a t i o n   f o r  

s e a l i n g   the   b o t t l e   a f t e r   l i q u i d   has  been  c o l l e c t e d   t h e r e i n .  

In  u s e ,   t he   b o t t l e   is  c o n n e c t e d   by  means  of  the   t r a n s f e r   s e t  

to  a  s o u r c e   of  s t e r i l e   l i q u i d s   t h a t   a re   to  be  p l a c e d   in  t h e  

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

end  of  the   t r a n s f e r   s e t   i n t o   the  top   of  the   b o t t l e   and ,   i n  

t u r n ,   c o n n e c t s   the   o p p o s i t e   end  of  the  t r a n s f e r   s e t   to  a 

s o u r c e   of  the   l i q u i d ,   e.  g . ,   p l a s m a ,   to  be  p l a c e d   i n t o   t h e  

b o t t l e .   The  v e n t   tube   is  a l s o   d r i v e n   t h r o u g h   the  top  of  t h e  

b o t t l e .   The  f l u i d   is  t h e n   i n t r o d u c e d   i n t o   the   b o t t l e ,   e i -  

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

such   as  the   b a g - l i k e   c o n t a i n e i s   now  used  to  c o l l e c t   human  

b l o o d   or  p l a s m a ,   or  is  pumped  t h e r e i n .   Once  the  l i q u i d   h a s  

been   c o l l e c t e d   to  the  d e s i r e d   v o l u m e ,   the  s u p p l y   is  cu t   o f f .  



T h e r e a f t e r ,   t h e   n a r r o w ,   c o n s t r i c t e d   n e c k  o f  t h e   b o t t l e   i s  

c u t   to  r e m o v e   t he   t o p   and ,   a t   t he   same  t i m e ,   is  s e a l e d   a l o n g  
t h e   c u t t i n g   l i n e   by  s p e c i a l   e q u i p m e n t   to  p r o v i d e   an  a i r t i g h t  
s e a l   of   the   b o t t l e   and  the   c o n t e n t s   w i t h i n .  

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

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

ing   t h e   b o t t l e .   As  in  t h e   c a s e   o f  t h e   t o p ,   t he   n e c k   of  t h e  

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

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

b e i n g   c o n c e n t r a t e d   in  t h e   c e n t e r   p o r t i o n   of  t h e   neck   and  a  

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

t i o n   in  t h i c k n e s s  p l a c e s   a  h e a v y   b u r d e n   on  the   s e a l i n g   e q u i p -  

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

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

f a u l t y   s e a l   can   be  d i s c o v e r e d   and  t h e  l i q u i d   r e t r a n s f e r r e d  

w i t h o u t   h a r m .  I n   o t h e r   c a s e s ,   h o w e v e r ,   t h e   p r o b l e m   is  n o t  

d e t e c t e d   u n t i l   t h e  b o t t l e   is   u sed   a t   some  l a t e r   p o i n t   i n  

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

of  c o n t a m i n a t i o n .  

F u r t h e r   s t e p s   of  p r o c e s s i n g   such   l i q u i d s   c a l l   f o r   t h e  

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

p i n g .   O f t e n ,   when  e x p o s e d   to  a  f r e e z i n g   b a t h   or   r e f r i g e r a -  

t i o n ,   l a t e n t   d e f e c t s   in  t h e   s e a l s   a r e   e n c o u n t e r e d .   When 

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

to   f r e e z e   t he   l i q u i d   c o n t a i n e d   w i t h i n   t h e   b o t t l e ,   t h e r m a l  

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

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

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

neck   of  t he   b o t t , e .   If   a  s e a l  i s   weak  or   i n a d e q u a t e ,   f r e -  

q u e n t l y   t he   s e a l  o p e n s   and  e x p o s e s   t he   c o n t e n t s   t o  c o n t a m i -  

n a t i o n .  

The  p r o c e s s   w h e r e b y   the   p r i o r   a r t   b o t t l e s   a r e   s e a l e d   i s  

a l s o   c h a r a c t e r i z e d   by  p r o b l e m s   c o n n e c t e d   w i t h   t he   s e a l i n g  

e q u i p m e n t   i t s e l f .   T o  d a t e ,   such   e q u i p m e n t   has   been   f o u n d   t o  

be  d i f f i c u l t   to  m a i n t a i n   and  s u b j e c t   to  b r e a k d o w n   on  f r e q u e n t  



o c c a s i o n s .   The  m a i n t e n a n c e   p r o b l e m s   have  been   so  s e v e r e  

t h a t ,   as  a  r e s u l t ,   i t   has  been  n e c e s s a r y   to  have   a  b a c k u p  

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

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

d a n c y   r e q u i r e m e n t s   a r e   o b v i o u s l y   f a c t o r s   in  t he   h i g h   c o s t   o f  

t he   l i q u i d   c o l l e c t i o n   s y s t e m   in  which   t h i s   t y p e   of  c o n -  

t a i n e r   is  u s e d .  

SUMMARY  OF  THE  PRESENT  INVENTION 

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  v e s s e l   or  c o n t a i n e r   f o r  

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

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

to  the   t y p e   of  c o n t a i n e r   h e r e t o f o r e   a v a i l a b l e .   The  c o n t a i n e r  

a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n   is  c h a r a c t e r i z e d   by  a n  

e s s e n t i a l l y   t r a n s p a r e n t   body ,   p e r m i t t i n g   e a s y   o b s e r v a t i o n   o f  

the   c o n t e n t s   w i t h i n   t he   c o n t a i n e r   f o r   b o t h   v i s u a l   o b s e r v a t i o n  

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

a t   any  g i v e n   i n s t a n t   of  o b s e r v a t i o n .   In  a d d i t i o n ,   i t   e l i m i -  

n a t e s   e n t i r e l y   t he   n e c e s s i t y   f o r   r e m o v i n g   the   top   p o r t i o n   o f  

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

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

l i q u i d - t i g h t   c l o s u r e   of  the   v e s s e l .   E l i m i n a t i o n   of  t h i s   m e t h o d  

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

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

t r o u b l e s o m e   and  b r e a k d o w n - p r o n e   s e a l i n g   e q u i p m e n t   h e r e t o f o r e  

r e q u i r e d   w i t h   t he   p r i o r   a r t   c o n t a i n e r .   These   and  o t h e r   a d v a n t a g e s  

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

f o l l o w s   w i l l   more  c l e a r l y   i n d i c a t e .  

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

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

c l e a r   t h e r m o p l a s t i c   m a t e r i a l .   The  body  has  a  neck  p o r t i o n  

at   one  end  and  means   fo r   r i ck i i i t g   the  c o n t a i n e r   at  the  o p p o -  

s i t e   end.   The  neck   p o r t i o n   t e r m i n a t e s   in  an  a p e r t u r e   o p e n -  

ing  i n t o   the   body .   A  top   is  s e c u r e d   to  the   a p e r t u r e   by  m e a n s  

of  a  s t e r i l e ,   l i q u i d - t i g h t   c o n n e c t i o n ,   the   top  h a v i n g   a t  



l e a s t   one  s e a l e d ,   h o l l o w   s l e e v e   d e p e n d i n g   t h e r e f r o m   and  e x -  

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

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

i n t e r i o r   of   t h e   c o n t a i n e r .  

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

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

t op   of   u n i f o r m   t h i c k n e s s ,   w h i c h   r e d u c e s   s u b s t a n t i a l l y   t h e  

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

t h e   t o p   when  a  p u n c t u r e   i s   b e i n g   made  in   t h e   t o p   to   c o n n e c t  

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

f o r   t r a n s f e r r i n g   l i q u i d   t h e r e i n .   In  a d d i t i o n ,   by  t h e   d e s i g n  

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

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

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

e x t e n d   down  i n t o  t h e   i n t e r i o r  o f   t h e   c o n t a i n e r .   T h e s e  

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

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

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

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

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

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

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

to  a c c i d e n t a l l y   d i s l o d g e   o r   come  l o o s e .  

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

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

w h e r e b y   p e r m a n e n t   v e n t i n g   of  t h e   c o n t a i n e r   can  be  o b t a i n e d .  

By  i n s e r t i n g   and  p e r m a n e n t l y   s e a l i n g   a  p l u g   of  a  f i b r o u s  

m a t e r i a l   in  t h i s  s l e e v e ,   v e n t i n g   on  a  p e r m a n e n t   b a s i s   i s  

o b t a i n e d ,   w h i l e   m a i n t a i n i n g   s t e r i l i t y .   P r o v i s i o n   of   v e n t i n g  

in  t h i s   m a n n e r   e l i m i n a t e s   t h e   n e e d   f o r   t he   a u x i l i a r y  

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

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

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

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

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

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



of  c o t t o n   in  the   p r i o r   a r t   a u x i l i a r y   v e n t i n g   p l u n g e r .  

S t i l l   a n o t h e r   a d v a n t a g e   of  t he   p r e s e n t   i n v e n t i o n   is   t h e  

s o l i d ,   s e c u r e ,   f l u i d - t i g h t   c o n n e c t i o n   of  the   top  to  t he   b o d y  

p o r t i o n   of  t he   c o n t a i n e r .   To  a c c o m p l i s h   t h i s ,   the   top   s u r -  

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

the   top   w h i c h   i s   a t t a c h e d   to  the   b o t t l e   a re   p r o v i d e d   w i t h  

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

e n a b l e   the   b o n d i n g   of  t he   top   to  the   b o t t l e   by  means  of  s o n i c  

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

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

be  j o i n e d   t o g e t h e r   by  means  of  s o n i c   w e l d i n g   in  a  r e l i a b l e  

l i q u i d - t i g h t   c o n n e c t i o n .  

The  s e a l i n g   of  the   p r e s e n t   c o n t a i n e r   a f t e r   i t   has  b e e n  

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

the   p r i o r   a r t   c o n t a i n e r .   As  n o t e d ,   the   p r i o r   a r t   r e q u i r e d   t h e  

d e t a c h m e n t   of  t he   t op   p o r t i o n   of  t he   b o t t l e   a t   the   neck   a n d  

the   s e a l i n g   of  the   b o t t l e   a l o n g   t h a t   l i n e .   With  the   c o n t a i n e r  

of  the   p r e s e n t   i n v e n t i o n ,   t h i s   m e t h o d   of  s e a l i n g   is  e l i m i n a -  

t ed   e n t i r e l y .   I n s t e a d ,   b e c a u s e   of  the   s o l i d ,   s e c u r e ,   f l u i d -  

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

s l e e v e s   p r o v i d e d   in  t he   t o p ,   s e a l i n g   is  a c c o m p l i s h e d   by  c u t -  

t i n g   and  s e a l i n g   t he   f l e x i b l e   t u b i n g   of  the   l i q u i d   t r a n s f e r  

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

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

end  of  the   r i g i d   p l u n g e r   wh ich   is  e n g a g e d   w i t h   t h e  c o n t a i n e r .  

By  t y i n g   or  s e a l i n g   the   f l e x i b l e   t u b e s   of  the   t r a n s f e r   s e t ,  

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

the   b o t t l e   is  f u r t h e r   p r o c e s s e d ,   such   as  by  s u b j e c t i n g   i t   t o  

c o l d   t e m p e r a t u r e s   to  f r e e z e   the  p l a s m a   or  o t h e r   s t e r i l e   l i q u i d  

c o n t a i n e d   t h e r e i n ,   no  d i s t o r t i o n   e f f e c t s   a re   e n c o u n t e r e d   a t  

a  s e a l   a l o n g   the   neck  of  the  b o t t l e   which   m i g h t   have  a  t e n d e n c y  

to  t w i s t   or  d e f o r m   and  open .   L i k e w i s e ,   the  p r o v i s i o n   of  a  p e r m a -  

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

from  d i s t o r t i n g   d u r i n g   t r e a t m e n t   such  as  when  s u b j e c t e d   t o  

l o w - t e m p e r a t u r e   b a t h s ,   or  when  the   l i q u i d   c o n t a i n e d   t h e r e i n  

is  b e i n g   t h a w e d .  



DESCRIPTION  OF  THE  DRAWINGS 

T h e s e   and  o t h e r   a d v a n t a g e s   of  t h e  p r e s e n t   i n v e n t i o n  

w i l l   be  b e t t e r   u n d e r s t o o d   by  r e f e r e n c e   t o   t he   f i g u r e s   of  t h e  

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

FIG.  1  i s   an  e x p l o d e d   p e r s p e c t i v e   v iew  of  a  c o n t a i n e r  

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

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

f r o m ,   and  t he   p l u g   of  f i l t r a t i o n   m a t e r i a l ;  

FIG.  2  is   an  e x p l o d e d   d e t a i l  v i e w   o f  t h e   t o p   o p e n i n g   o f  

t h e   c o n t a i n e r   and  t h e   f l a t   t op   w h i c h   is   a f f i x e d   t h e r e t o ;  

FIG.  3  i s   a  p l a n   v i ew   o f  a  t r a n s f e r   s e t   f o r   s u p p l y i n g  

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

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

FIG.  4  is   a  p e r s p e c t i v e  v i e w   of  a  c o n t a i n e r   a c c o r d i n g  

to  t he   p r i o r   a r t ,   s h o w i n g   means   by  w h i c h   t he   t r a n s f e r   s e t  

and  a u x i l i a r y   v e n t   a r e   c o n n e c t e d   t h e r e t o ;   a n d  

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

t h e   j o i n i n g   of  t h e  b o n d i n g   r i d g e s  o n  t h e   i n t e r i o r   of  t he   t o p  

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



DESCRIPTION  OF  THE  SPECIFIC  EMBODIMENT 

A  c o n t a i n e r   10  f o r   s t e r i l e   l i q u i d s   a c c o r d i n g   to  t h e  

p r e s e n t   i n v e n t i o n   is  shown  in  an  e x p l o d e d   v iew  in  FIG.  1 .  

As  shown  t h e r e i n ,   t he   c o n t a i n e r   c o m p r i s e s   a  body  p o r t i o n   1 2 ,  

a  top   p o r t i o n   14,  and  a  c y l i n d e r   or  c y l i n d r i c a l   s e g m e n t   16  

of  a  f i b r o u s   f i l t r a t i o n   m a t e r i a l .   The  body  p o r t i o n   12  a n d  

top   p o r t i o n   14  a r e   f a b r i c a t e d   f rom  a  t h e r m o p l a s t i c ,   p r e f e r a b l y  

a  p o l y p r o p y l e n e   c o p o l y m e r .   The  body  p o r t i o n   12  is   f a b r i c a -  

t ed   by  a  b l o w - m o l d i n g   p r o c e s s   w i t h   b i a x i a l   o r i e n t a t i o n   t o  

p r o v i d e   t r a n s p a r e n c y   of  the   b o t t l e   w a l l s .   The  top   p o r t i o n  
14  is  i n j e c t i o n - m o l d e d   to  c l o s e l y   c o n t r o l   the   d i m e n s i o n s   o f  

the   m a t e r i a l   and  t he   g e o m e t r y   t h e r e o f ,   p a r t i c u l a r l y   the   f l a t -  

n e s s   of  t he   t o p .   As  s e e n   in  FIG.  1,  the   body  p o r t i o n   12  c o m -  
p r i s e s   an  e l o n g a t e d   p o r t i o n   18,  wh ich   is  o b l o n g   in  c r o s s - s e c -  
t i o n   and  has   a  d e c r e a s i n g   t a p e r   f rom  top   to  b o t t o m .   T h e  

t a p e r   of  p o r t i o n   18  f a c i l i t a t e s   the   r e m o v a l   of  the   c o n t e n t s  

when  f r o z e n .   To  r e m o v e   the   c o n t e n t s ,   the   b o t t l e   is  c u t  

a l o n g   a  l i n e   t h r o u g h   p o r t i o n   18  and  i n v e r t e d   to  a l l o w   t h e  

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

J o i n e d   to  and  i n t e g r a l l y   f o r m e d   w i t h   body  p o r t i o n   1 8  

is  a  neck  p o r t i o n   20,  wh ich   is  e s s e n t i a l l y   e l l i p t i c a l   i n  

c r o s s - s e c t i o n .   A  s h o r t   c y l i n d r i c a l   s t r u c t u r e   22  e x t e n d s   u p  
f rom  neck  p o r t i o n   20  to  d e f i n e   the   o p e n i n g   i n t o   the  c o n -  
t a i n e r .   C y l i n d r i c a l   s t r u c t u r e   22  i n c l u d e s   a  c i r c u l a r   r i n g  
24  h a v i n g   a  f l a n g e   26  and  a  n e c k e d - d o w n   p o r t i o n   28  of  a  d i a -  

m e t e r   s m a l l e r   t h a n   t he   d i a m e t e r   of  f l a n g e   2 6 .  

The  b o t t o m   of  body  p o r t i o n   12  is  f o r m e d   to  d e f i n e   a  
c h a n n e l   30,  e x t e n d i n g   a l o n g   the  l ong   a x i s   of  the   o b l o n g   b o d y  
p o r t i o n ,   and  a  r i b   or  bar   32  l o c a t e d   in  the   c e n t e r   of  c h a n n e l  

30  e x t e n d i n g   d o w n w a r d l y   t h e r e f r o m ,   h a v i n g   an  u n d e r c u t   c o n -  

f i g u r a t i o n   p r o v i d i n g   the   means  w h e r e b y   ba r   32  can  be  e n g a g e d  
in  the  s l o t   of  a  d e v i c e   f o r   c a r r y i n g   or  r a c k i n g   the  c o n t a i n e r  

10  in  an  u p s i d e - d o w n   c o n f i g u r a t i o n .  

Shown  above   the   top  o p e n i n g   of  the  c o n t a i n e r   10  is  c i r -  

c u l a r   top  p o r t i o n   14,  which   is  i n j e c t i o n   mo lded   to  a  s o m e w h a t  

l a r g e r   o v e r a l l   t h i c k n e s s   than   the  w a l l   t h i c k n e s s   of  the   b o d y  



p o r t i o n   12.  I n t e g r a l l y   f o r m e d   in  t he   u n d e r s i d e   of  t o p   14  

is   a  f i r s t   c y l i n d r i c a l   s l e e v e   34  and  a  s e c o n d   c y l i n d r i c a l  

s l e e v e   36.  In  i t s   a s s e m b l e d   u n u s e d   c o n f i g u r a t i o n ,   t he   e x t e -  

r i o r   s u r f a c e   of  t op   p o r t i o n   14  is   one  c o n t i n u o u s ,   u n b r o k e n  

s e c t i o n   of  t he   p o l y p r o p y l e n e   m a t e r i a l   to  c l o s e   and  s e a l  

s l e e v e s   34  and  36  f r o m   the   e x t e r i o r   of  the   c o n t a i n e r .   T h e  

s l e e v e s   a r e   s e l e c t e d   of  a  d i a m e t e r   so  as  to  r e c e i v e   a  p o i n t e d  

p l u n g e r   38  in  a  l i q u i d - t i g h t ,   f o r c e - f i t t e d ,   f r i c t i o n a l   r e l a -  

t i o n s h i p   when  the   p l u n g e r   38  i s   i n s e r t e d   i n t o   t he   top   of  t h e  

c o n t a i n e r .   To  e n g a g e   p l u n g e r   38,  t h e   u s e r   of  t h e   c o n t a i n e r  

g r a s p s   body  p o r t i o n   12  in  one  hand   and  f o r c i b l y   a p p l i e s   t h e  

p o i n t   39  of  t he   p l u n g e r   38  to  top   p o r t i o n   14  d i r e c t l y   a b o v e  

s l e e v e   34  or   36  so  as  to  p a s s   t h r o u g h   the   top   t h e r e o f   i n t o  

one  of  t h e   s l e e v e s .   The  f l a t   c o n f i g u r a t i o n   of  t he   t o p   o f  

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

39  to   s l i d e   or  s l i p   to  t he   s i d e   and  t h e r e b y   r e d u c e s   s u b s t a n -  

t i a l l y   t he   c h a n c e s   of  t h e   o c c u r r e n c e   of  i n j u r y   to   t he   u s e r  

w i t h   t he   a t t e n d a n t   r i s k s   r e f e r r e d   to  p r e v i o u s l y .  

A l s o   shown  d e p e n d i n g   f rom  t h e   i n t e r i o r   s i d e   of  t o p   p o r -  
t i o n   14  is   a  t h i r d   s l e e v e   40  w h i c h ,   in  t he   p r e f e r r e d   e m b o d i -  

m e n t ,   e x t e n d s   e x t e r i o r l y   of  t he   e x t e r i o r   s u r f a c e   of  top   1 4 .  

S l e e v e   40  i s   a  c y l i n d r i c a l   r e c e p t a c l e   f o r   r e c e i v i n g   t h e   p l u g  

of  t he   f i b r o u s   f i l t r a t i o n   m a t e r i a l   16.  T h i s   m a t e r i a l ,   w h i c h ,  

in  the   p r e s e n t l y - p r e f e r r e d   e m b o d i m e n t ,  i s   f a b r i c a t e d   of  a  

f i b e r g l a s   T e f l o n   m a t e r i a l ,   is   s o m e t i m e s   r e f e r r e d   to   as  a  

" d e p t h   f i l t e r " .   I t   p r o v i d e s   a  s t e r i l e   v e n t i n g   f o r   t he   c o n -  

t e n t s   of  t he   i n t e r i o r   b e c a u s e   of  i t s   f i b r o u s   n a t u r e .   B a c -  

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

m a t e r i a l   16,  b e c a u s e   b a c t e r i a   move  in  s t r a i g h t   l i n e s ,   a n d  

the   r andom  p a t t e r n   of  t he   f i b e r s   of  t he   f i l t e r   p r e v e n t   t h e  

b a c t e r i a   f rom  p e n e t r a t i n g   to  the   i n t e r i o r   of  t he   c o n t a i n e r .  

The  p r o v i s i o n   of  a  p e r m a n e n t   a i r w a y   i n t o   t he   i n t e r i o r   o f  

c o n t a i n e r   10  by  means   of  s l e e v e   40  and  f i l t e r   16  p r e v e n t s  

d i s t o r t i o n   of  t he   b o t t l e   when  s u b j e c t e d   to  low  t e m p e r a t u r e  
b a t h s ,   e t c .  



As  s e e n   in  t h e   v i e w s o f   FIGS.   2  and  5,  w h i c h   i s   a  d e -  

t a i l   v i e w   of  t h e   top   of  c o n t a i n e r   10  and  top   p o r t i o n   14,  t h e  

t o p   s u r f a c e   of  r i n g   24  is   p r o v i d e d   w i t h   a  p a i r   of  r i d g e s   4 2 ,  

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

e l o n g a t e d   p y r a m i d s .   A  p a i r   of  c o r r e s p o n d i n g   r i d g e s   44  o f  

s i m i l a r   s h a p e   a r e   p r o v i d e d   on  t h e   u n d e r s i d e   of  t o p   p o r t i o n   1 4 .  

When  t o p   14  i s   p l a c e d   on  r i n g   24,  r i d g e s   44,  w h i c h   can  b e  

d i s c o n t i n u o u s   as  shown ,   or  c i r c u m f e r e n t i a l  a r e   a l i g n e d   w i t h  

r i d g e s   42  s i m i l a r l y   c o n f i g u r e d   a l o n g   the   i n t e r i o r   s i d e   t h e r e -  

of  and  p r o v i d e   t h e   means   w h e r e b y   the   top   can  be  s o n i c l y  

w e l d e d   to  t h e   body  of  t h e   c o n t a i n e r .   In  c o n t r a s t   to  t h e  

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

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

to  use   h e a t   to  m e l t   t h e   p l a s t i c   to  o b t a i n   a  s o l i d   j o i n t ,   t h e  

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

j o i n d e r .   The  a b i l i t y   to  use   s o n i c   w e l d i n g   to  a c c o m p l i s h   t h e  

b o n d , e n a b l e s   t he   use   of  p o l y p r o p y l e n e   in  t he   body  of  t h e  

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

t r a n s p a r e n t   c o n t a i n e r .   W h e r e a s   h e r e t o f o r e   o l e f i n s   have   t e n d e d  

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

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

t he   p r o v i s i o n   of  r i d g e s   42  and  44  p r o v i d e s   l o c a t i o n s   a t  

t h e   c o n t a c t   of  t h e   r i d g e   w i t h   t he   o p p o s i t e   s u r f a c e   whe re   a  

p o i n t   of  h e a t   c o n c e n t r a t i o n   i s   c r e a t e d ,   e n a b l i n g   the   j o i n d e r  

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

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

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

t h e   r i n g   2 4 .  

A  l i q u i d   t r a n s f e r   s e t   46  is   shown  in  FIG.  3.  The  l i -  

q u i d   t r a n s f e r   s e t   c o m p r i s e s   a  l e n g t h   of  t u b i n g   48  t e r m i n -  

a t i n g   in  a  r i g i d   p l u n g e r   50,  h a v i n g   a  p o i n t e d   end  52,  an  e n -  

l a r g e d   c i r c u l a r   f l a n g e   54  d i s p o s e d   a b o u t   t he   p l u n g e r   50  a p -  

p r o x i m a t e l y   in  the   c e n t e r   t h e r e o f ,   and  a  t u b e   p o r t i o n   56 

e x t e n d i n g   away  f rom  f l a n g e   54  f o r   r e c e i v i n g   f l e x i b l e   t u b i n g  

in  a  t e l e s c o p i n g   r e l a t i o n   t h e r e w i t h .   A  cap  51  i s   p l a c e d  

o v e r   p l u n g e r   50  when  no t   in  u s e .   A t t a c h e d   a t   t he   o p p o s i t e  

end  of  t u b i n g   48  is   a  c o u p l i n g   u n i t   58  f o r   r e c e i v i n g   i n p u t s  



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

f l o w   t o   be  d i r e c t e d   t h r o u g h   t u b e   48.  S i m i l a r   l e n g t h s   o f  

f l e x i b l e   t u b i n g   60  and  6 2  e x t e n d   f r o m  t h e   d o u b l e   o p e n i n g s  

on  t h e   o p p o s i t e  s i d e   of  c o u p l i n g   u n i t   58  t h r o u g h   v a l v i n g  
u n i t s   6 4 , 6 6   to   r i g i d   p l u n g e r s   6 8 ,  7 0 .  P l u n g e r s   68  and  70  

h a v e   c o n f i g u r a t i o n s   s i m i l a r   to   p l u n g e r   50  in  t h a t   t h e y   h a v e  

p o i n t e d   e n d s   72,  74,  r e s p e c t i v e l y ,   e n l a r g e d   c i r c u m s c r i b i n g  

f l a n g e s   76,  78,  r e s p e c t i v e l y ,   and  t u b e   p o r t i o n s   8 0 ,  8 2 ,   r e -  

s p e c t i v e l y ,   e x t e n d i n g   r e a r w a r d l y   f rom  d i s c s   76,  78  to   r e -  

c e i v e   t u b i n g   in  a  l i q u i d - t i g h t   s e a l .  C a p s  6 9 ,   71  c o v e r  

p l u n g e r s   68,  70  when  n o t   in   u s e .  

The  t r a n s f e r   s e t   i s   u s e d   by  e n g a g i n g   p l u n g e r s   68  a n d  

70  in  s u p p l y   c o n t a i n e r s   s u c h   as  t h e   f l e x i b l e   bags   u s e d   t o  

c o l l e c t   human  b l o o d ,   and  t h e   p l u n g e r   52  i n   o n e  o f   t h e   i n p u t  

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

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

c o n t r o l l i n g   t h e   f l o w   by  means   o f  v a l v i n g  u n i t s  6 4   a n d  6 6 ,  

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

u n d e r   g r a v i t y   f l o w . o r   p r e s s u r e d   i n t o  c o n t a i n e r   10  f o r   s t o r a g e  

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

A  p r i o r   a r t   p l a s m a   p o o l i n g   b o t t l e   i s   shown  in  FIG.  4 .  

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

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

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

s t r u c t i o n .   As  shown  in  FIG.  4,  a  c o n t a i n e r   84  c o m p r i s e s   a  

b o d y   p o r t i o n   86,  w h i c h   i s   e s s e n t i a l l y   c i r c u l a r   in   c r o s s -  

s e c t i o n ,   a  c o n s t r i c t e d   n e c k   p o r t i o n   88,  w h i c h  i s   g e n e r a l l y  

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

s t r u c t u r e   90  c a p p e d  b y   a  c l o s e d ,  r o u n d e d  t o p  9 2 .   B e c a u s e   o f  

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

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

t h e   w a l l   t h i c k n e s s e s   of   n e c k  p o r t i o n   88  and  t op   s t r u c t u r e   90 

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

When  i t   i s   d e s i r e d   to   i n t r o d u c e  a   l i q u i d   i n t o   t h e   c o n -  

t a i n e r ,   a  p l u n g e r ,   s u c h   as  p l u n g e r   94,  i s  b r o u g h t   to   b e a r  

a g a i n s t   t o p   9 2  o f   t h e   c o n t a i n e r .   B e c a u s e   of  t he   r o u n d e d ,  

s o m e w h a t   u n e v e n   s u r f a c e   of  t he   t o p   p o r t i o n ,   t h e   u s e r  

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



t o p ,   and  i t   s o m e t i m e s   s l i p s   o f f   to  the   s i d e ,   p o s s i b l y   i n j u r i n g  

t he   u s e r .   B e c a u s e   i t   is  n e c e s s a r y   to  v e n t   the   i n t e r i o r   o f  

t h e   c o n t a i n e r   when  l i q u i d   is  b e i n g   i n t r o d u c e d   t h e r e i n ,   a n  

a u x i l i a r y   p l u n g e r   96  is   p r o v i d e d ,   and  s i m i l a r   d i f f i c u l t i e s  

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

c o n t a i n e r .   In  t h e   p r i o r   a r t ,   a u x i l i a r y   p l u n g e r   96  has  had  a  

p l u g   or  p l e d g e t   of  c o t t o n   s t u f f e d   in  the   e x t e r i o r   end  of  t h e  

p l u n g e r   96  to  p r o v i d e   a  f i l t e r i n g   f u n c t i o n   and  p r e v e n t   c o n -  

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

T h i s   p l e d g e t   of  c o t t o n   has  been  f o u n d   to  be  s u b j e c t   to  d i s -  

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

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

Once  the  c o n t a i n e r   is  f i l l e d   to  the   d e s i r e d   l e v e l ,   i t  

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

t o p   90  of  the   c o n t a i n e r   a l o n g   s e a l i n g   l i n e   98  and  at   t h e  

same  t i m e   s e a l s   t he   w a l l s   of  the   c o n s t r i c t e d   neck   p o r t i o n  

88  t o g e t h e r .   B e c a u s e   of  the   u n e v e n n e s s   and  d i s p a r i t i e s   i n  

t h i c k n e s s   of  the   w a l l s   of  the   neck   p o r t i o n   88  in  the  c e n t e r  

and  a t   the   e d g e s ,   d i f f i c u l t i e s   in  o b t a i n i n g   a  r e l i a b l e   s e a l  

a r e   c o n s t a n t l y   e n c o u n t e r e d .   S i m i l a r l y ,   when  the   c o n t a i n e r  

is  s e a l e d   and  p l a c e d   in  a  l o w - t e m p e r a t u r e   e n v i r o n m e n t ,   s u c h  

as  a  dry   i ce   a l c o h o l   b a t h   to  f r e e z e   the   c o n t e n t s ,   t h e r m a l  

s t r e s s e s   a r e   s e t   up  in  the  c o n t a i n e r   w h i c h   c a u s e   the  s e a l   t o  

b r e a k ,   s u b j e c t i n g   the   c o n t e n t s   to  c o n t a m i n a t i o n .  

In  g e n e r a l ,   t he   p r i o r   a r t   c o n t a i n e r   is  s u b j e c t   to  t h r e e  

m a j o r   d r a w b a c k s .   I t   was  d i f f i c u l t   to  o b t a i n   a  r e l i a b l e   s e a l ,  

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

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

w i t h   such   b o t t l e s   was  d i f f i c u l t   to  m a i n t a i n   and  keep  in  o p e -  

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

use  of  a  s y s t e m   e m p l o y i n g   such  b o t t l e s   and  s e a l e r s ,   n o r m a l l y  

n e c e s s i t a t i n g   the   r e q u i r e m e n t   of  a  s t a n d b y   s e a l e r ,   as  w e l l  

as  the   o p e r a t i n g   s e a l e r .   F i n a l l y ,   b e c a u s e   of  the   o p a q u e  

q u a l i t y   of  the  p o l y e t h y l e n e   m a t e r i a l ,   i t   was  i m p o s s i b l e   t o  



s e e   i n t o   t he   i n t e r i o r   to   e x a m i n e   the   c o n d i t i o n   of  the   c o n -  

t e n t s   and  the   l e v e l .   In  c o n t r a s t ,   t h e  p r e s e n t   i n v e n t i o n   e l i m -  

i n a t e s   t he   n e c e s s i t y   f o r   s e a l i n g   t he   b o t t l e   at   the   neck   p o r -  
t i o n ,   and  i n s t e a d ,   s u b s t i t u t e s   t he   s e a l i n g   of  the   t u b i n g   o f  

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

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

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

i ng   a  p l u n g e r   t h e r e i n ,   and  the   use   of  s l e e v i n g   in  t he   i n t e -  

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

or   d i s l o d g e m e n t   of  t he   p l u n g e r   i s   e s s e n t i a l l y   e l i m i n a t e d .  

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

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

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

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

t h e   c o n t e n t s .   When  t r a n s f e r   of  f l u i d   has   been   a c c o m p l i s h e d ,  

t he   c o n t a i n e r ,   b e i n g   of  a  d i s p o s a b l e   m a t e r i a l ,   is  e m p t i e d  

and  d i s c a r d e d .  



1.  A  c o l l e c t i o n   c o n t a i n e r   f o r   s t e r i l e   l i q u i d s   c o m -  
p r i s i n g :  

an  e l o n g a t e d ,   t a p e r i n g ,   h o l l o w   body  of  c l e a r  

t h e r m o p l a s t i c   m a t e r i a l ,   h a v i n g   a  neck   p o r t i o n   a t   an  u p p e r  
e n d ,   s a i d   n e c k   p o r t i o n   t e r m i n a t i n g   in  an  m o u t h   o p e n i n g  
i n t o   t h e   b o d y ;   a n d  

a  c ap   o f  a   p r e d e t e r m i n e d   t h i c k n e s s   s e c u r e d   o v e r  

t h e   m o u t h   so  as   to   be  p u n c t u r a b l e   by  a  p o i n t e d   i n s t r u -  

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

t i o n   to   m a i n t a i n   t h e   i n t e r i o r   of   t h e   c o n t a i n e r   c o m p l e t e l y  

s t e r i l e ,   a t   l e a s t   one  h o l l o w   s l e e v e   s e c u r e d   to   t h e  

i n t e r i o r   s i d e   of   t h e   cap   and  d e p e n d i n g   t h e r e f r o m   i n t o  

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

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

i n s e r t e d   t h r o u g h   t h e   cap   and  i n t o   t h e   s l e e v e   to   c o n d u c t  

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

2.  A  c o n t a i n e r   a c c o r d i n g   to  c l a i m   1  h a v i n g   v e n t i n g  

means   f o r m e d   i n t o   t he   t o p .  

3.  A  c o n t a i n e r   a c c o r d i n g   to  c l a i m   2  w h e r e i n   t h e  

v e n t i n g   means   i s   a  s e c o n d   s l e e v e   f o r m e d   in  t he   t o p ,  

e x t e n d i n g   i n t e r i o r l y   of  t he   body  and  e x t e r i o r l y   of  the   t o p ,  

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

s l e e v e .  

4.  A  c o n t a i n e r   a c c o r d i n g   to  c l a i m   3  h a v i n g   a  s e c o n d  

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

e x t e n d i n g   i n t e r i o r l y   of  the   neck   p o r t i o n   f o r   r e c e i v i n g   a n d  

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

5.  A  c o n t a i n e r   a c c o r d i n g   to  c l a i m   4  w h e r e i n   the   b o d y  

is   f a b r i c a t e d   of  an  o l e f i n i c   p o l y e r .  

6.  A  c o n t a i n e r   a c c o r d i n g   to  c l a i m   5  w h e r e i n   t h e  

o l e f i n i c   p o l y m e r   is   p o l y p r o p y l e n e .  



7.  A  c o n t a i n e r   a c c o r d i n g   to   c l a i m  6   w h e r e i n   t he   b o d y  

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

b i a x i a l   o r i e n t a t i o n .  

8.  A  c o n t a i n e r   a c c o r d i n g   to  c l a i m   1  w h e r e i n   t h e   t o p  
i s   s e c u r e d   to   t h e   body   by  means   of   s o n i c   w e l d i n g .  

9.  A  c o n t a i n e r   a c c o r d i n g   to   c l a i m   8  w h e r e i n   t h e   t o p  

i s   f a b r i c a t e d   of  i n j e c t i o n - m o l d e d   p o l y p r o p y l e n e .  

10.  A  c o n t a i n e r   a c c o r d i n g   to  c l a i m   9  w h e r e i n   m a t i n g  

r i d g e s   a r e   p r o v i d e d   on  t h e   u n d e r s i d e   of  t h e   t o p   and  on  t h e  

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

j u x t a p o s e d   r e l a t i o n s h i p   when  t h e   t op   i s   p l a c e d   o n  t h e   n e c k  

p o r t i o n   to   f a c i l i t a t e   j o i n d e r   by  s o n i c  w e l d i n g .  

11.  A  m e t h o d   o f   j o i n i n g   o l e f i n i c   p o l y m e r s   c o m p r i s i n g  

t h e   s t e p s   o f :  

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

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

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

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

c)  b r i n g i n g   s a i d   f i r s t   and  s e c o n d   s u r f a c e s   i n t o   a  

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

d)  a p p l y i n g   s o n i c   w e l d i n g   e n e r g y   to   s a i d   s u r f a c e s ,  

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

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

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