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a. What are t h e  r i s k s  t h a t  may o r  may n o t  b e  encoun te red  by t h e  
s u b  j ec t s? 

The o n l y  r i s k s  i n h e r e n t  i n  t h e  p r o c e d u r e  are t h o s e  a r i s i n g  f r o n  t h e  
s p e c i a l  g a s  b r e a t h e d .  
n o x i o u s  gases i n  t h e  r a d i o a c t i v e  n i t r o g e n  p r e p a r a t i o n .  These cou ld  i n c l u d e  
ozone and n i t r o g e n  d i o x i d e .  The ma jo r  risk i s  r a d i o l o g i c a l ,  t h a t  is, the  
u n a v o i d a b l e  exposure  of s u b j e c t s  t o  i o n i z i n g  r a d i a t i o n .  The t o t a l  d o s e  of 
r a d i a t i o n  from the  s t u d i e s  i s  e s t i m a t e d  t o  n o t  exceed 0.5 r a d  t o  t h e  l u n g s  
and t r a c h e a  and 0.01 rad t o  t h e  body (1). T h i s  d o s e  can be compared t o  t h e  
0.18 r a d l y e a r  of n a t u r a l  background e x p o s u r e  of t h e  t o t a l  p o p u l a t i o n ;  0.026 
r a d  f o r  a s i n g l e  c h e s t  x-ray; 5.0 r a d / y e a r ,  t h e  c u r r e n t  f e d e r a l  s t a t u t o r y  
l i m i t  f o r  o c c u p a t i o n a l  exposure;  and 4,000 r a d  i n  c l i n i c a l  r a d i a t i o n  t h e r a p y  

Chemical r i s k s  a r i s e  from the p o s s i b i l i t y  o f  c r e a t i n g  

( 2 ) .  

b. Vhat a r e  the s a f e g u a r d s  a g a i n s t  t h e s e  r l s k s :  

The p r o c e d u r e  t o  b e  used w i l l  a t t e m p t  t o  minimize t h e  chance of any 
c h e m i c a l  r i s k s  and t o  p reven t  any r a d i a t i o n  exposure  above t h e  amount s t a t e d  
p r e v i o u s l y .  The r a d i o a c t i v e  n i t r o g e n  and a r g o n  w i l l  be p r e p a r e d  u s i n g  
t e c h n i q u e s  developed by P. Meyer. 
g a m a - r a y  s o u r c e  (LINAC e l e c t r o n  beam w i t h  heavy m e t a l  t a r g e t ) .  A f t e r  
a c t i v a t i o n ,  s a l rp l e s  of t h e  g a s  w i l l  b e  t a k e n  and ana lyzed  i m e d i a t e l y  f o r  
ozone and n i t r o g e n  d i o x i d e .  
n i s t u r e  be added t o  oxygen and b r e a t h e d  by t h e  s u b j e c t .  Expired g a s e s  w i l l  be 
d i r e c t l y  ven ted  o u t s i d e  the l a b  b u i l d i n g  t c  p r e v e n t  any o t h e r  exposure .  
S u b j e c t  d o s e s  w i l l  b e  c a l c u l a t e d  b y  s t a n d a r d  methods (1) as t h e  major e x p o s u r e  
i s  t o o  l o c a l i z e d  and t r a n s i e n t  t o  be measured d i r e c t l y .  

Only very p u r e  g a s e s  w i l l  be exposed t o  the 

Only vhen t h e s e  a n a l y s e s  are  completed -will t h e  

P r o c e d u r e s  vi11 fol low t h o s e  e s t a b l i s h e d  e a r l i e r  i n  work u n i t  
N0099PK.01A.0001. I n  t h o s e  e x p e r i m e n t s ,  the messured ozone and n i t r o g e n  
d i o x i d e  were w e l l  below s p e c i f i c a t i o n  i n  e v e r y  case. E x t e r n a l  dos ime t ry  of 
t e s t  s u b j e c t s  showed no d e t e c t a b l e  r a d i a t i o n  d o s e  ( l e s s  t han  0.01 r a d ) .  
l n t e r a a l  dos ime t ry  c a l c u l a t i o n s  showed lung d o s e s  i n  t h e  s u b j e c t s  of 0.30 t o  
0 . 4 5  r a d ,  compared t o ' t h e  chosen l i m i t s  of 0 .50 r a d .  

F i n a l  

c.  What b e n e f i t  w i l l  s c i e n c e  o r  t he  s u b j e c t  p o t e n t i s l l y  r e a l i z e ?  

N o  d i r e c t  b e n e f i t s  w i l l  b e  r e a l i z e d  b>- t h e  s u b j e c t s .  I n d i r e c t  b e n e f i t s  
n;ay be r e a l i z e d  b y  V.S. Kzvy d i v e r s ,  a g r o u p  t h a t  i s  expec ted  t o  p r o v i d e  t h e  
u i a j o r i t y  o f  s u b j e c t s .  The p r o j e c t  i s  d e s i g n e d  t o  p r o v i d e  d a t a  on t h e  r a t e  of 



2 

n i t r o g e n  up take  and e l i m i n a t i o n  I n  t h e  human body. 
au,ong d i v e r 6  is t h o u g h t  t o  b e  caused by an I n a b i l i t y  t o  remove t h e  e x c e s s  
n i t r o g e n  f r o e  a d l v e r ' 6  body a f t e r  b r e a t h i n g  h i g h - p r e s s u r e  a i r .  P r e v e n t i o n  of 
decompression s i c k n e s s  I 6  approached  by adhe rence  t o  decompress ion  t a b l e s  t h a t  
a r e  c a l c u l a t e d  t o  match t h e  r a t e  of n i t r o g e n  removal w i t h  t h e  r a t e  of  d i v e r  
r e t u r n  to normal p r e s s u r e .  The proposed s t u d y  w i l l  a t t e m p t  t o  p r o v i d e  t h e  
d a t a  Decessary for hMRI t o  p r o v i d e  t h e  s a f e r  decompress ion  t a b l e s  r e q u i r e d  by 
t h e  Navy. 

Decompresslon s i c k n e s s  

d.  Have t h e  r e q u i r e d  e l emen t s  of  informed consen t  been  s a t i s f i e d ?  
Di scuss  how t h e  c o n s e n t  w i l l  b e  o b t a i n e d  and a t t a c h  a copy of t h e  consen t  
f o m .  

Consent forms  f o r  b o t h  h%RI and t h e  Lawrence Livermore  L a b o r a t o r y  a r e  
a t t a c h e d .  P o t e n t i a l  s u b j e c t s  w i l l  be  b r i e f e d  a t  b o t h  s i t e s  on t h e  p r o c e d u r e s ,  
r i s k s ,  and r e s u l t s  t o  d a t e .  I n  p r e v l o u s  e x p e r i m e n t s ,  t h e  b r i e f i n g  q u e s t i o n s  
and d i s c u s s i o n  have r e q u i r e d  1-3 h r  f o r  each  e x p e r i m e n t a l  s u b j e c t .  

e .  Are t h e  p r o c e d u r e s  e s t a b l i s h e d  and a c c e p t e d  n a t i o n a l l y  and l o c a l l y  
and a re  t h e y  f o r  t h e  p a t i e n t ' s  b e n e f i t ?  

The i s o t o p e  p r e p a r a t i o n  and d e t e c t i o n ,  and the r a d i a t i o n  d o s i m e t r y  are 
e s t a b l i s h e d  and a c c e p t e d  at t h e  Livermore L a b o r a t o r y .  The p r o c e d u r e s  are 
s p e c i a l i z e d  and use u n u s u a l  f a c i l i t i e s ,  s o  no national s t a n d a r d  is p o s s i b l e .  
The b r e a t h i n g  equipment  is assembled w i t h  components common t o  pulmonary 
phys io logy  l a b o r a t o r i e s .  The s u b j e c t s  a r e  h e a l t h y  a n d  t h e  p r o c e d u r e s  are n o t  
f o r  t h e i r  i n d i v i d u a l  b e n e f i t .  
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