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Dear D K .  G i e d h i l l :  

JUN 0 8 1989 

I understand tha t  you wished dssurance that the  Navy sponsor& human gas 
radioisoto,w experiments cannot ’be perform4 i n  animals. 

Human d e c m p e s s i o n  sickness,  the  n m , k r  o n i  heal th  problem for U.S. :bvy 
d ive r s ,  de2ends c r i t i c a l l y  on the  r a t e s  of uptake of inspired gas  i n t o  t h e  
tissues of t h e  diver .  
( I t  p red ic t s  simple exponentla1 uptake i n  any organ of i n t e r e s t ) .  
decompression t ab le s  based on t h i s  the-ry do not have acceptable sa fe ty  and do 
not allow extrapolat ion in to  new o p r a t i n g  conditions.  
highlighted the shxtcmings in  the theory, and shown t h a t  gas u p t a k e  is d i f -  
f e ren t  (uptake of radioxenon in doys is q u a l i t a t i v e l y  d i f f e r e n t  from tne  theo- 
retical predict ion of simply exponential) . The 1380-82 Navy-LLNL expr  iments 
were intended t o  accept the  q u a l i t a t i v e  k i n e t i c s  based on animal xork, and t o  
estimat? quan t i t a t ive  parameters for  the  gas  of i n t e r e s t  to  u s  (nitrogen, not 
xenon) i n  the  subjec t  of interest (Navy d ive r s ,  not dqs) , Tne unexptultd 
results frorn those ex$eriments (uptake is not even monotonic, much less mono- 
exponential)  convinced us t h a t  extrapolat ion between species  as not r e l i ab le .  

Tra5i t ionai ly  the  rates were estimated by simple theory. 
Current Navy 

Rccent  Navy work has 

The  1989 e x p e r i m n t s  are intend& t o  u s e  a n  experimental design better able 
t o  recover k ine t i c s  i n  timans. In addi t ion ,  the  u s e  OE 2 gas  isotopes s imul-  
taneously will e s t a b l i s h  sca l ing  rules t o  allow predic t ion  of how d i f f e r s n t  
gases  behiwe in  tne nman population of i n t e r e s t .  The r e s u l t s  w i l l  k imned- 
i a t e l y  i n c o r p o r a t d  in to  a major m a t h a s t i c a l  modeling e f f o r t  to  improve our 
ex i s t ing  decocnpression scrduies, an? t o  extencl i n to  important operational 
modes wherz K- simply have no ex i s t ing  experience. 

In sumary ,  many in te res t ing  experiments could be prfomed on animals, or 
for  t h a t  matter with u i f f e r e n t  gdS2S or  with d i f f e r e n t  rad io iso to ix  protocols.  
However, we have learned t h a t  p r d i c t i o n  of gas k ine t i c s  i n  hunans is too 
unre l iab le  with our present understanding and t h a t  d i r e c t  experimental da ta  is 
n & d .  The props& huiian exprirnmts w i l l  provide t h a t  d i r e c t  inforination 
w i t h  i m n d i a t e  agpl icat ion,  almost r q a r d l e s s  of experimental outcme,  Tha t  
SLWS a reasomble  use  of l imited resources,  and s e a s  so t o  th? IJavy d i v a s  a t  
r i s k  who ~2 arixioas to  answer t h e  quest ions,  
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