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7 2 7 3 6 2  Internal Disiriburion 

The only experimentation on humans t h a t  I can r e c a l l  h a v i n g  been done i n  
t h e  Biology Department s ince 1950 when I joined the  Department, i s  t h a t  
described i n  the  attached r e p r i n t .  These were s t u d i e s  of the  zbscrption 
o f  t r i  t i  um-l ebel ed water t h r o u g h  the i n t a c t  skin.  Fourteen h u m n  
subjec ts  (unident i f ied)  were exposed over a smell area (210 cn ) G n  the  
f o r e a n  or abdomen t o  a water v z p o r  atmosphere labeled w i t h  t r i t i m  
o x i d e ;  and  a s ing le  s u b j e c t  was s i E i l z r l y  exposed over his  t o t a l  skin 
a r e a ,  while breathing uncontaminated a i r .  
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The purpose of these experiments was t o  d e t e n i n e  the r a t e  o f  zbsorption 
o f  tritiurh.' oxide through the i n t a c t  skin.  Studies  h a d  previously been 
don? w i t h ' ;  rats 2s subjec ts .  
g r e a t e r  ebsorption r z t e  than t h a t  measured i n  r a t s ,  a n d  were inportant  
i n  e s t s b l i s h i n g  t h e  f a c t  t h a t  resp i ra tory  protect ion alone wes n o t  
adequate t o  protect  workers exposed t o  tritium. oxide. As b d i r e c t  
consequefice .. o f  these s t u d i e s ,  the  allowable z i r  concentrztion c f  t r i t i u n  
oxide W ~ S  reduced by a f a c t o r  o f  t w o .  

Surviving records d o  n o t  i n d i c a t e  the concentrat ions o f  tritium at ta ined 
i n  thL6xposed subjec ts .  
howeve% t h a t  s i v g l e  t o t a l  body exposure must have  resu l ted  i n  a n  i n t a k e  
of approximately 3.3 i n C i  of tritium. Tne ICRP-30 annual l i m i t  o n  intake 
( A L I )  for tritium is 3 x 10 B q ,  or about 81 m C i .  The experimental 
exposure therefore  amounted t o  z b o u t  4% o f  zn ALI, which should have 
del ivered a t o t a l  body dose of 2bout 200 mrem. 

The human data indicated a b o u t  a $-fold 

i t  can be estimated f ron  the  data reported,  
.- - 
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The actual  dose 
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delivered was probably l e s s  t h a n  h a l f  o f  t h i s ,  s ince the subject 
consumed la rge  q u a n t i t i e s  o f  wzter t o  speed excret ion of the tritium 
oxide. Similar estirzates c a n n o t  be made f o r  the  other  subjec ts ,  b u t  
t h e i r  exposures - a n d  consequent r a d i a t i o n  dose - must have been very 
much lower t h a n  t h a t  o f  the t o t a l  body exposure. 
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Secause o f  t he  very low doses involved, no long-tern follow-up w z s  

planned or performed. 
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ProjccL i ;mc :  U n k n o o n .  3 2 ~ ~  Strrre i :  1Cjl 

P r o j e c t  involved study of 3 2 t e  i c x i n :  t e d :  15 jl 
absorption o f  t r i t i u m  o x i d e  
t h r o u g h  skin. 

. -  

gh$:L i c ~ c r i p t i c 2 :  
on t h e  forerrm o r  abdonen i o  a water-vspor atmoscher: labeled wi;h t r i t i u n  o x i c s  (HTO). 

' A s ingle  humzn sub jec t  was s i n i l a r l y  exposed over his t o t a l  skin srea while brezthing 
uncontemi n a t e d  a i  r .  
tritium oxide subsequently excreted i n  the  s u b j e c t s '  u r ine .  
ments indicated a $-fold grea te r  absorption r e t e  than t h a t  reesured r s r l i e r  in r ; iS.  
These studies establ ' ished the-importance o f  the skin 2s a rouie o f  eniry f o r  i r i y i u n  
o x i d e  and led t o  reductions i n  the  a l l o w a b l e  concentra;ion of tritium oxide i n  a i r ,  

Fourteen huiiirn s u b j s c t s  were excosed over a six11 a r e a  (-. 10 c n 2 )  

A b s o r p t i o n  o f  tr i  t i  un oxide was esiirr,aied by measurenent o f  
The d a t a  f r m  t h o s e  experi-  
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