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©  Method  and  device  for  handling  blood  samples. 

The  method  involves  secluded  handling  of  blood  sam-' 
pies.  The  device  for  performing  the  method  comprises  a  con- 
tainer  adapted  to  contain  a  blood  sample  and  a  so-called 
phase  body  (4)  inserted  into  the  container  beforehand,  which 
after  centrifugal  treatment  of  the  container  separates  the 
phases  of  the  blood  from  each  other.  The  container  consists  of 
a  tube  length  (1)  each  end  of  which  is  closed  by  one  pierce- 
able,  self-sealing  closure  (2  and  3  resp.).  The  blood  sample  is 
introduced  by  means  of  e.g.  a  cannula  (5)  through  the  one 
closure  (2)  and  one  of  the  blood  phases  formed  during  cen- 
trifugation  is  removed  through  the  other  closure  (3)  by  means 
of  e.g.  a  cannula. 



T e c h n i c a l   f i e l d  

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

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

S t a t e   of  t h e   a r t  

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

or  p l a s t i c   h a v i n g   a  r o u n d e d   or  c o n i c a l   b o t t o m .   I t   is   a l s o  

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

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

and  f i l l i n g   up  to   a  c e r t a i n   l e v e l   i s   a c h i e v e d .  

M o r e o v e r ,   i t   i s   known  to   use   s i l i c o n   o i l ,   p l a s t i c   b a l l s  

or  a  s o l i d   body   f o r   p h a s e   s e p a r a t i o n   b e t w e e n   t he   p h a s e s   o b -  

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

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

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

N e s i d e s   in  t h a t   t h e   c e n t r i f u g e d   s e r u m / p l a s m a   p h a s e   h a s  

to  be  d e c a n t e d   i n t o   a  new  t e s t   t u b e   f o r   c o n t i n u e d   a n a l y s i s .  

Such  d e c a n t a t i o n   of  t h e   s e r u m / p l a s m a   p h a s e   i n v o l v e s   an  i n -  

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

i s k   t h a t   b l o o d   s a m p l e s   f rom  d i f f e r e n t   p e r s o n s   may  be  e x -  

c h a n g e d .   M o r e o v e r ,   t h e r e   i s   a  r i s k   of  t r a n s f e r   of  i n f e c -  

t i o n   s u c h   as  h e p a t i t e ,   to   t h e   l a b o r a t o r y   s t a f f .   Due  t o  

: h e   f a c t   t h a t   a t   l e a s t   two  t e s t   t u b e s   have   to  be  u s e d   f o r  

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



f a c t o r .   C o m p a r e   in   t h i s   c o n n e c t i o n   t h e   U n i t e d   S t a t e s  p a t e n t  
s p e c i f i c a t i o n s   4 . 0 2 0 . 8 2 1   and  4 . 0 2 7 . 6 6 0 ,   t h e   B r i t i s h   p a t e n t  
s p e c i f i c a t i o n   1 . 3 9 1 . 0 5 3   and  t he   N o r w e g i a n   p a t e n t   s p e c i f i c a -  
t i o n  1 3 3 . 2 5 0 .  

Summary   of  t he   i n v e n t i o n  

I t   i s   one   o b j e c t   of  t h e   i n v e n t i o n   to   e l i m i n a t e   t he   d i s a d v a n -  

t a g e s   i n h e r e n t   to   t h e   known  way  of   h a n d l i n g   b l o o d   s a m p l e s  
and  t h e   d r a w b a c k s   of   t h e  k n o w n   b l o o d   s a m p l e   c o n t a i n e r s   r e -  

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

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

a  p r e f e r a b l y   c y l i n d r i c a l   c o n t a i n e r   by  p i e r c i n g   a  f i r s t   c l o - :  

s u r e   p r o v i d e d   in  t he   one  end  s u r f a c e   of   t h e   c o n t a i n e r .   T h e  

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

t u r n e d   up  and  down  and  i s   s u b s e q u e n t l y   c e n t r i f u g e d ,   c a u s i n g  

a  p h a s e   body   i n t r o d u c e d   i n t o   t h e   c o n t a i n e r   to   b e c o m e   s u b -  

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

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

r e m o v e d   by  m e a n s   of   a  c a n n u l a   or  t h e   l i k e   f r o m   t h e   c o n t a i n e r  

by  p i e r c i n g   a  s e c o n d   c l o s u r e   p r o v i d e d   in   t h e   o t h e r   end   s u r -  

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

The  d e v i c e   f o r   p e r f o r m i n g   t h e   m e t h o d   of   t h e   i n v e n t i o n  

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

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

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

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

i s   an  o p e n   t u b e , o n e   end  of   w h i c h   i s   c l o s e d   by  a  s e a l i n g ,  

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

i n t r o d u c e d ,   and  t h e   o t h e r   end  of   w h i c h   i s   c l o s e d   by  a  s e a l i n g ,  

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

p h a s e s   o f   t h e   b l o o d   i s   r e m o v e d .  

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

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

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



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

c l o s u r e .  

D e s c r i p t i o n   of  t h e   d r a w i n g s  

FIGURE  1  i s   a  c r o s s - s e c t i o n a l   e l e v a t i o n   of  a  c o n t a i n e r   a c c o r -  

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

w i t h   t h e   a i d   of   a  c a n n u l a   shown  in  t he   f i g u r e .  

FIGURE  2  shows   t h e   c o n t a i n e r   t u r n e d   u p s i d e   down  p r i o r   t o  

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

FIGURE  3  s h o w s  . t h e   c o n t a i n e r   of   f i g .   2  a f t e r   c e n t r i f u g i n g .  

FIGURE  4  i s   a  p a r t i a l   p e r s p e c t i v e   v i e w   of  a  f i r s t   e m b o d i m e n t  

of   one  of   t h e   end  c l o s u r e s   of   t h e   c o n t a i n e r .  

FIGURE  5  i s   a  c r o s s - s e c t i o n a l   v i e w   t a k e n   on  l i n e   V-V  in  f i g .   4 

of  t h e   end  c l o s u r e   a c c o r d i n g   to   f i g .   4 .  

FIGURES  6,  7  and  8  e a c h   show  d i f f e r e n t   e m b o d i m e n t s   of  one  o f  

t h e   end  c l o s u r e s   of  t h e   c o n t a i n e r .  

FIGURES  9  and  10  e a c h   i l l u s t r a t e   one  of  two  d i f f e r e n t   e m b o d i -  

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

D e s c r i p t i o n   of   t h e   p r e f e r r e d   e m b o d i m e n t s  

of   t h e   i n v e n t i o n  

F i g .   1  s h o w s   a  t e s t   t u b e   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 .  

The  t e s t   t u b e   c o m p r i s e s   a  s t r a i g h t   t u b e   l e n g t h   1  of  g l a s s ,  

p l a s t i c   or  t h e   l i k e .   E i t h e r   end  of  t h e   t u b e   l e n g t h   i s   c l o s e d  

by  a  p i e r c e a b l e   c l o s u r e   2  and  3  r e s p e c t i v e l y   s e a l i n g   a g a i n s t  

t h e   t u b e   w a l l   e i t h e r   i n t e r n a l l y   ( c l o s u r e   2)  or  e x t e r n a l l y  

( c l o s u r e   3 ) .   A  p h a s e   b o d y   4  i s   p r o v i d e d   w i t h i n   t he   t u b e   l e n g t h .  

The  p h a s e   body   d o e s   n o t   c o n s t i t u t e   a  p a r t   of  t h e   p r e s e n t   i n -  

v e n t i o n   and  w i l l   a c c o r d i n g l y   n o t   be  d e s c r i b e d   in  d e t a i l .   A 

s u b - a t m o s p h e r i c   p r e s s u r e   i s   c a u s e d   to   p r e v a i l   in  t he   c o n t a i n e r  

w h i c h   i s   i n d i c a t e d   by  t h e   f a c t   t h a t   t h e   l o w e r   c l o s u r e   3  i n  

f i g .   1  i s   i n w a r d l y   c u r v e d .   The  b l o o d   s a m p l e   f rom  a . p a t i e n t  



i s   i n t r o d u c e d   i n t o   t h e   c o n t a i n e r   by  m e a n s   of   a  c a n n u l a   5  w h i c h  

i s   c a u s e d   to  p i e r c e   t h e   u p p e r   c l o s u r e   2  as  shown  in  f i g .   1 .  

Due  to   t h e   s u b - a t m o s p h e r i c   p r e s s u r e   t h e   t e s t   t u b e   may  b e  

f i l l e d   to   a  c e r t a i n   p r e d e t e r m i n e d   l e v e l ,   w h e r e a f t e r   c a n n u l a   5 

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

t h e   c o n t a i n e r   i s   m a r k e d   to   i d e n t i f y   t h e   b l o o d - g i v e r ,   e . g .   b y  

means   of  a  l a b e l   g l u e d   o n t o   t h e   c o n t a i n e r .   A l t e r n a t i v e l y ,  

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

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

c a r d .  

F i g .   2  i l l u s t r a t e s   t h e   c o n t a i n e r   of   f i g .   1  a f t e r   r e m o v a l   o f  ;  

t h e   c a n n u l a   and  t u r n e d   u p s i d e  d o w n .   In  t h i s   p o s i t i o n   t h e   c o n -  

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

to   i t s   c o n s t r u c t i o n   w i l l   a l w a y s   move  more   s l o w l y   t h a n   t h e  

b l o o d   c o r p u s c u l e s . ' T h e   p h a s e   body   i s   of   r e s i l i e n t   m a t e r i a l  

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

d i s c - l i k e   e l e m e n t   6  o f   t h e   p h a s e   b o d y   w i l l   be  d i r e c t e d   u p w a r d -  

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

A f t e r   t h e   end  of  c e n t r i f u g i n g   t h e   d i s c - l i k e   e l e m e n t   o f   t h e  

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

t a i n e r   and  t h e   p h a s e s   w i l l   be  h e l d   s e p a r a t e .  

F i g .   3  i l l u s t r a t e s   t h e   c o n t a i n e r   of   f i g .   2  a f t e r   t h e   end  o f  ;  

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

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

t a t i o n   as  shown  in  f i g .   3  t h e   c o n t a i n e r   i s   t r a n s f e r r e d   t o  

t h e   a n a l y z i n g   s t a t i o n   w h e r e   t h e   s e p a r a t e d   s e r u m / p l a s m a   p h a s e  

i s   r e c o v e r e d   by  p i e r c i n g   t h e   c l o s u r e   3.  I t   w i l l   t h u s   be  c l e a r  

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

r i s k   of   i n f e c t i o n   b e c a u s e   t h e   n e e d   f o r   an  a d d i t i o n a l   t r a n s f e r  

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

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

u n d e r   no  c i r c u m s t a n c e s   i s   r e q u i r e d   to   t a k e   t h e   r i s k   o f   c o m i n g  

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

and  t h e   r i s k   of   e x c h a n g e   i s   r e d u c e d .   Due  to   t h e  f a c t   t h a t  

o n l y   one   t e s t   t u b e   i s   t o   be  u s e d   a l s o   t h e   t u r n - o v e r   o f  



i m p l e m e n t s   i s   r e d u c e d .   As  t h e   c o n t a i n e r   is   a  t u b e   l e n g t h ,  
n a r r o w   m a n u f a c t u r i n g   t o l e r a n c e s   can   be  o b s e r v e d   b o t h   in  t h e  
t u b e   l e n g t h   and  t he   c l o s u r e s .   I t   is   a  f u r t h e r   a d v a n t a g e   o f  
t h e   c o n t a i n e r   of  t he   i n v e n t i o n   t h a t   t he   l o s s e s   of  b l o o d   g a s e s  
s o l v e d   in  t h e   b l o o d   s e r u m   a r e   r e d u c e d .   A l s o   t he   r i s k   of  c o n -  
t a m i n a t i o n   i s   l o w e r e d .   P r e s e n t - d a y   r e a d e r s   of  s a m p l e   i d e n t i -  
f i c a t i o n s   r e q u i r e   t h a t   t h e   s a m p l e   i d e n t i f i c a t i o n   p r o v i d e d   o n  
t h e   c o n t a i n e r   has   a  c e r t a i n ,   e x a c t   o r i e n t a t i o n .   As  t e s t i n g  
and  s a m p l i n g   now  can   be  made  f rom  one  and  t h e   same  c o n t a i n e r ,  
s u c h   s a m p l e   i d e n t i f i c a t i o n   can   be  m e c h a n i c a l l y   a p p l i e d   b e f o r e -  

h a n d .  

In  t h e   e m b o d i m e n t  a c c o r d i n g   to   f i g s .   4  and  5  t he   c l o s u r e   2  h a s  

a  d e p r e s s i o n  7   f a c i l i t a t i n g   p e n e t r a t i o n   of  t h e   c a n n u l a .   M o r e -  

o v e r ,   t h e   c l o s u r e   has   a  p l a n e   u p p e r   s u r f a c e   8  a d a p t e d   to   c o -  

o p e r a t e   w i t h   c e n t r i f u g e   s l e e v e s   h a v i n g   a  p l a n e   b o t t o m .   M o r e -  

o v e r ,   t h e   c l o s u r e   has   a  c o n i c a l   i n t e r n a l   p o r t i o n   9.  Due  t o  

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

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

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

F i g .   6  s h o w s   a n o t h e r   e m b o d i m e n t   of   c l o s u r e   2.  A l s o   t h i s   e m -  

b o d i m e n t   has   a  p l a n e   u p p e r   s u r f a c e   8  and  an  i n t e r n a l   c o n i c a l  

p o r t i o n   9  b u t   in  a d d i t i o n   t h e   c l o s u r e   i s   r o u n d e d   as  a t   1 0 .  

The  e m b o d i m e n t   as  shown  in  f i g .   7  i s   s i m i l a r   to  t h a t   of  f i g .   6 

e x c e p t   t h a t  t h e   l o w e r   s i d e   of  t h e   c l o s u r e   i s   r o u n d e d   as  a t   1 1 .  

The  e m b o d i m e n t s   a c c o r d i n g   to   f i g s .   6  and  7  a r e   a d a p t e d   to   b e  

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

b o t t o m .  

The  e m b o d i m e n t   a c c o r d i n g   to   f i g .   8  c o r r e s p o n d s   to  t he   e m b o d i -  

m e n t   of   c l o s u r e   2  as  shown  in  f i g s .   1  to   3.  A  d e p r e s s i o n   12 

c o r r e s p o n d s   to   r e c e s s   7  as  shown  in  f i g s .   4  to   7.  The  b o t t o m  

s u r f a c e   13  of   t h e   c l o s u r e   i s   p l a n e .  

The  c l o s u r e   a c c o r d i n g   to   f i g .   9  c o r r e s p o n d s   to   t h a t   shown  i n  

f i g s .   1  to   3  b u t   i s   a d d i t i o n a l l y   p r o v i d e d   w i t h   a  l i p   14  b y  



means   of   w h i c h   t h e   c l o s u r e   can   be  r e m o v e d .   In  f i g .   10  a  c l o -  

s u r e   3  i s   shown  s e a l i n g   i n t e r n a l l y   w i t h i n   t h e   t u b e   l e n g t h .  

E i t h e r   c l o s u r e   2  and  3  may  be  g l u e d ,   h e a t - s e a l e d   or  o t h e r -  

w i s e   d i s p o s e d   in   e i t h e r   end  of   t h e   t u b e  l e n g t h .   The  c l o s u r e s  

may  e v e n   be  r e m o v a b l e .   M o r e o v e r ,   o b v i o u s l y   e i t h e r   c l o s u r e  

mus t   be  made  of  s e l f - s e a l i n g   m a t e r i a l   r e - s e a l i n g   i t s e l f   a f t e r  

p i e r c i n g   and  r e m o v a l   of   a  c a n n u l a   or  t h e   l i k e .  

I n d u s t r i a l   u s e  

The  i n v e n t i o n   i s   a d v a n t a g e o u s l y   u s e d   in   h o s p i t a l s   and   i n -  

s t i t u t e s   p r o v i d e d   w i t h   a n a l y z i n g   e q u i p m e n t   f o r   b l o o d   s a m p l e s .  

The  e m b o d i m e n t   o f   t h e   i n v e n t i o n   as  d e s c r i b e d   a b o v e   may  b e  

m o d i f i e d   and  v a r i e d   in  many  ways   w i t h i n   t h e   f r a m e   of   t h e  

b a s i c   i d e a   of   t h e   i n v e n t i o n .  



1.  A  m e t h o d   of  h a n d l i n g   b l o o d   s a m p l e s ,   w h e r e i n   a  b l o o d  

s a m p l e   i s   i n t r o d u c e d   by  means   of  a  c a n n u l a   or  t he   l i k e   i n t o  

a  p r e f e r a b l y   c y l i n d r i c a l   c o n t a i n e r   (1)  by  p i e r c i n g   a  f i r s t  

c l o s u r e   (2)  p r o v i d e d   in  t h e   one  end  s u r f a c e   of  the   c o n t a i n e r ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   t h e   b l o o d - f i l l e d   c o n t a i n e r  

i s   t u r n e d   up  and  down  a n d  i s   s u b s e q u e n t l y   c e n t r i f u g e d ,   c a u s i n g  

a  p h a s e   body   (6)  i n t r o d u c e d   i n t o   t he   c o n t a i n e r   to  become  s u b -  

m e r s e d   to   a s s u m e   a  p o s i t i o n   in  w h i c h   i t   s e p a r a t e s   t he   p h a s e s  
of   t he   b l o o d   f rom  e a c h   o t h e r ,   t h e   p h a s e   to   be  a n a l y s e d   b e i n g  
r e m o v e d   by  means   of  a  c a n n u l a   or  t h e   l i k e   f rom  the   c o n t a i n e r  

by  p i e r c i n g   a  s e c o n d   c l o s u r e   (3)  p r o v i d e d   in  t he   o t h e r   end  s u r -  
f a c e   of   t h e   c o n t a i n e r .  

2.  The  m e t h o d   as  c l a i m 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   t h e   c o n t a i n e r   in  t he   u p s i d e   down  c o n d i -  

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

3.  A  d e v i c e   f o r   p e r f o r m i n g   t h e   m e t h o d   as  c l a i m e d   in  c l a i m  

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

b e i n g   a d a p t e d   to   r e c e i v e   a  s o - c a l l e d   p h a s e   body   w h i c h   a f t e r  

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

p h a s e s   f rom  e a c h   o t h e r ,   c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t  

t h e   c o n t a i n e r   i s   an  o p e n   t u b e   ( 1 ) , o n e   end  of  w h i c h   i s   c l o s e d  

by  a  s e a l i n g ,   p i e r c e a b l e   f i r s t   c l o s u r e   (2)  t h r o u g h   w h i c h   t h e  

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

c l o s e d   by  a  s e a l i n g ,   p i e r c e a b l e   s e c o n d   c l o s u r e   (3)  t h r o u g h  

w h i c h   one  of  t h e   s e p a r a t e d   p h a s e s   of  t h e   b l o o d   is   r e m o v e d .  

4.  T h e . d e v i c e   as  c l a i m 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  s u b - a t m o s p h e r i c   p r e s s u r e   i s  

e s t a b l i s h e d   w i t h i n   t h e   c o n t a i n e r   and  t h a t   a t   l e a s t   one  of  t h e  

c l o s u r e s   ( e . g .   c l o s u r e   3)  i s   so  d i m e n s i o n e d   t h a t   s a i d   s u b -  

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

of   a  d e p r e s s i o n   in  s a i d   c l o s u r e   ( 3 ) .  

5.  The  d e v i c e   as  c l a i m e d   in  c l a i m   3  or  4,  c  h  a  r  a  c -  

t  e  r  i  z  e  d   in  t h a t   t h e   f i r s t   c l o s u r e   (2)  has   t he   s h a p e  

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

c a l   ( f i g .   4 ) ,   r o u n d e d   ( f i g .   7)  or  p l a n e   ( f i g .   9  r e s p .   f i g .   11)  

b a s e   s u r f a c e   w h i c h   when  t h e   f i r s t   c l o s u r e   s e r v e s   as  t h e   b o t t o m  



of  t h e   c o n t a i n e r   d u r i n g   c e n t r i f u g i n g   e x e r t s   a  s e a l i n g   a c t i o n  
in  r e s p e c t   to   a  p r e v i o u s   p i e r c i n g   of   s a i d   f i r s t   c l o s u r e .  
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