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P R O  L A B O R A T A R I O  

A N e w  P o l a r o g r a p h i c  P r o c e d u r e  for  M e a s u r i n g  
t h e  B l o o d  O x y g e n  T e n s i o n  in vitro 

Severa l  po l a rog raph i c  m e t h o d s  for  m e a s u r i n g  t h e  
o x y g e n  t ens ion  of t h e  b lood  in vitro h a v e  been  desc r ibed  
du r ing  the  p a s t  few years .  H i t h e r t o ,  m o s t  success  has  
been  ach ieved  b y  us ing t h e  d r o p p i n g  m e r c u r y  e lec t rode  1 
which ,  however ,  is n o t  v e r y  p romis ing  in  r e spec t  t o  a 
t r u l y  c o n t i n u o u s  r ecord ing  of t h e  o x y g e n  t en s ion  of t h e  
b lood  in vivo. Since t h e  p l a t i n u m  e lec t rode  ~ seems to  be 
more  hopefu l  in th i s  d i rec t ion  we h a v e  a d o p t e d  such  an  
e lec t rode  wh ich  has  b e e n  deve loped  r ecen t l y  b y  CLARK s, 
a n d  wh ich  is a l r e a d y  c o m m e r c i a l l y  ava i lab le  4. In  a 
p r e l i m i n a r y  s t age  of t h e  d e v e l o p m e n t  of a m e t h o d  for  
t he  c o n t i n u o u s  r ecord ing  of t h e  b lood oxygen  t en s ion  
in vivo, i t  was  poss ible  to  i n c o r p o r a t e  th is  e lec t rode  in to  
a s imple  a n d  rel iable  a r r a n g e m e n t  for measu r ing  the  
blood oxygen  t ens ion  in vitro. 

CLARK'S e lec t rode  a s s e m b l y  cons is t s  of a p l a t i n u m  
c a t h o d e  and  a si lver  anode  w h i c h  are  b o t h  inc luded  in t h e  
s ame  un i t  a n d  c o n n e c t e d  b y  an  e l ec t ro ly te  b r idge  
(NaC1 0-9% in our  case);  a m e m b r a n e  of t h i n  p las t i c  
m a t e r i a l  (po lye thy lene  or  s o m e t h i n g  similar ,  as i t  is 
ava i lab le  f rom c o m m o n l y  used p las t i c  bags) s e p a r a t e s  
t h e  whole  e lec t rode  s y s t e m  f rom t h e  b lood  so t h a t  t h e  
b lood  is no t  in c o n t a c t  w i th  e i t he r  of t h e  e lec t rodes  and  
the  c u r r e n t  f lows on ly  wi th in  t h e  e lec t rode  s y s t e m  (and 
no t  in t he  b lood) ;  th is  m e m b r a n e  is n o t  p e r m e a b l e  for 
w a t e r  a n d  e lec t ro ly tes  b u t  t h e  o x y g e n  f rom the  b lood  
reaches  t h e  c a t h o d e  across  t h e  m e m b r a n e  and  a t h i n  
fi lm of saline. F r e s h l y  a d a p t e d  m e m b r a n e s  of th is  k ind  
give s tab le  and  r ep roduc ib le  r ead ings  for severa l  days  
in b lood a n d  even longer  in sal ine or in t h e  gas phase .  

• The  F igure  shows  t h e  genera l  s e t -up  of t he  a p p a r a t u s .  
Tt~e hepa r in i zed  b lood s a m p l e  (5-7 cm z for each  de- 
t e r m i n a t i o n )  which  has  been  f resh ly  and  anae rob ica l ly  
d r a w n  in to  a syr inge  or wh ich  was  s to red  a t  b o d y  
t e m p e r a t u r e  u n d e r  anae rob ic  cond i t ions ,  is i n t r o d u c e d  
f rom syr inge  S t h r o u g h  the  a d a p t e r  A in to  t h e  c h a m b e r  
C up  to  a b o u t  t h e  level L in t h e  gas  ou t f low t u b e  w h e r e  
t h e  t u b e  is c losed b y  a c l a m p ;  t h e  whole  s y s t e m  is m a i n -  
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ra ined  a t  37°C in t h e  w a t e r  ba th ,  t he  t empera tu re  
w i t h i n  t h e  c h a m b e r  be ing  read  off f rom t h e  t he rmomete r  
Th. The  c u r r e n t  a t  a vo l t age  of 0.6 V is led t h r o u g h  a 
s t a n d a r d  po la rog raph ic  c i rcui t  and  r eco rded  wi th  a 
g a l v a n o m e t e r  G of a p p r o p r i a t e  s ens i t i v i t y  ( G - M  Labora- 
tories,  s ens i t i v i t y  0.0182/~A per  scale division).  I n  order 
to  ge t  a s t ab le  a n d  r ep roduc ib l e  r ead ing  i t  was  found 
essen t ia l  t o  shake  t h e  e lec t rode  E c o n s t a n t l y  and  gently 
b y  h a n d  a f t e r  wh ich  a s tab le  a n d  wel l -def ined  reading 
va lue  ad jus t s  i tself  a f te r  a few seconds .  Af te r  t he  sample 
reading,  t h e  ca l ib ra t ion  curve  is t a k e n  on  t h e  same 
s a m p l e ;  t h e  gas ou t f low t u b e  is opened ,  t h e  threeway-  
s t o p c o c k  T is t u r n e d  in to  t h e  a p p r o p r i a t e  pos i t ion ,  and 
air, n i t rogen ,  oxygen  or o t h e r  o x y g e n  m i x t u r e s  are 
success ive ly  b u b b l e d  t h r o u g h  the  c h a m b e r  C until 
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equ i l i b r ium is r eached ;  t h e  ca l ib ra t ion  readings  are 
t a k e n  again  w i t h  closed gas ou t f low t u b e  a n d  shaken 
electrode• The  ca l ib ra t ion  curves  are l inear.  I n  general 
3 s a m p l e  read ings  a n d  3 ca l ib ra t ion  cu rves  are  determin- 
ed wh ich  agree  c losely;  t h e  t i m e  n e e d e d  for  one  sample 
d e t e r m i n a t i o n  and  one ca l ib ra t ion  curve  is a b o u t  20 rain. 

Calcu la ted  Po~ va lues  t h u s  o b t a i n e d  were  compared 
w i t h  (1) a d j u s t e d  t o n o m e t e r  cqu i l ib ra t ions  wi th  de- 
t e r m i n a t i o n  of o x y g e n  in the  gas phase  b y  the  Van 
Slyke  t echn ique ,  a n d  (2) d a t a  o b t a i n e d  f rom determina- 
t ions  by  the  Ri ley  t echn ique .  The  a g r e e m e n t  was satis- 
f ac to ry  ; a r e p o r t  on these  resul ts  will be  g iven in another 
paper .  
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Zusammen/assung  

Es wird  ein neues  u n d  e infaches  polarographisches 
Ve r f ah ren  unter  ]Seniitzung von  Clarks Platinelektrode 
beschr ieben ,  das  die Messung  der  Sauerstoffspannung 
des B lu tes  in vitro g e s t a t t e t .  


