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EiPPLlCATION TO N M R I  COMNITTEE FOR THE PROTECTION OF HUMAN SUBJECTS 

REF: SECNAVINST 3900.398 

I. PRINCIPAL INVESTIGATOR: Weathersby,  P.K. LCDR,  MSC, USN 

11. ASSOCIATE INVESTIGATOR: Homer, L.D., F lynn ,  E.T., CDR, MC, USN 
Meyer, P. (Livermore  L a b o r a t o r i e s )  

111. TITLE OF RESEARCH PROJECT: T r a c e r  Gas K i n e t i c  S t u d i e s  for Decompress ion  
T a b l e  Design. 

I V .  A. NO. The Livermore  Committee w i l l  r ev iew t h e  a p p l i c a t i o n  b e f o r e  t h e  
e x p e r i m e n t s  a r e  begun. 

B. N.A. 

V. AF'PROXIMATE DATES OF RESEARCH: FROM: TO: 

V I .  DESCRIPTION OF RESEARCH: 
+ 

The p r o j e c t  i n v o l v e s  b r e a t h i n g  a m i x t u r e  of 20% oxygen and  80% Nitrogen 
13 (up t o  0-5 m c i  p e r  l i t e r )  for a p e r i o d  of130 minutes .  
e q u i v a l e n t  t o  a i r  e x c e p t  t h a t  t h e  n i t r o g e n  i s  r a d i o a c t i v e .  

t h e  s u b j e c t s  w i l l  be '-'& a r a d i a t i o n  d tect 'o  d e v i c e  
(a p o s i t r o n  gamma came,ra). The r a d i o a c t i v e  n i t rogen% %&e. o n - s i t e  
by bombardment of  p u r e  n i t r o g e n  w i t h  g a m m a  r a y s 4  

The gas is 
For the 

1% m i n u t e s  of r a d i o a c t i  gas  bre  t h ' n g  and  for t h e  60 minutes f o l l o w i n g ,  

Normal male  v o l u n t e e r s  from A T R I  w i l l  be used. S i x  t o  t e n  s u b j e c t s  w i l l  
be s tudiede-  
e x p e r i e n c e d .  

N o  m e d i c a t i o n s  w i l l  be used  and no p a i n  w i l l  be 
Only v e r y  minor  d i s c o m f o r t  w i l l  be f e l t  from the  r e q u i r e m e n t  

f o r  -38 m i n u t e s  and remain ing  immobi le  
I t  0 

P r e v i o u s  work by u s  a t  NMRI h a s  e s t a b l i s h e d  t h e  f e a s i b i l i t y  of a n a l y z i n g  
t h e  t y p e  of d a t a  sought  (1) and comple ted  a s i m i l a r  s t u d y  on a n e s t h e t i z e d  
dogs ( 2 ) .  M r .  Meyer, o u r  c o l l e a g u e  a t  Lawrence L i v e m o r e  L a b o r a t o r y  h a s  
s e v e r a l  y e a r s  e x p e r i e n c e  i n  equipment o p e r a t i o n  ( 3 ) ,  and a n i m a l  and human 

r a d i o a c t i v e  n i t r o g e n  ( 4 ) .  - 

t h a t  may o r  may n o t  be e n c o u n t e r e d  by s u b j e c 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  a re  t h o s e  arising from 
t h e  s p e c i a l  g a s  b r e a t h e d .  Chemical r i s k s  a r i s e  from t h e  p o s s i b i l i t y  
of c r e a t i n g  noxious  g a s e s  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 c o u l d  i n c l u d e  n i t r o g e n  d i o x i d e ,  The ma jo r  r i s k  i s  
r a d i o l o g i c a l ,  t h a t  is ,  t h e  u n a v o i d a b l e  e x p o s u r e  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 t h e  t o t a l  of t h e  two 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 0.01 r a d  t o  t h e  
body ( 5 ) .  T h i s  d o s e  can  be c o m p a r e d  t o  t h e  0.18 r a d / y e a r  of n a t u r a l  
background exposure  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  ~ - r a y ; ~ 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 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 4000 r a d s  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  (6)  - 

( q  UJ dote : ~ r r * / ' ~ 4 t d p ~ ,  i I r f b + T e F  K.P. A%; F j  i21i - / 

6) c; -- a .  &.2.4/$ 
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b. What a r e  t h e  s a f e g u a r d s  a g a i n s t  t h e s e  r i s k s :  

The p r o c e d u r e s  t o  be used w i l l  a t t e m p t  t o  min imize  the c h a n c e  of 
any chemica l  r i s k s  and t o  p r e v e n t  any  r a d i a t i o n  e x p o s u r e  above  t h e  
amount s t a t e d  above. The r a d i o a c t i v e  n i t r o g e 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  deve loped  by P. Meyer. Only v e r y  p u r e  n i t r o g e n  w i l l  be  
exposed t o  t h e  gamma-ray s o u r c e  (LINAC e l e c t r o n  beam)- 

immedia te ly  a n a l y z e d  f o r  ozone,  n i t r o g e n  d i o x i d e  and  N-13 a c t i v i t y -  

I L e p a r 4 m e a d + - w k h . h - & - ~  saA.lW.- thaazseaEche Only  
when t h e s e  a n a l y s e s  a r e  comple t ed  w i l l  t h e  n i t rogen-oxygen  m i x t u r e  
be b r e a t h e d  by t h e  s u b j e c t .  E x p i r e d  g a s e s  w i l l  be d i r e c t l y  v e n t e d  
o u t s i d e  t h e  l a b  b u i l d i n g  t o  p r e v e n t  any o t h e r  exposure .  S u b j e c t  
doses  w i l l  be c a l c u l a t e d  by s t a n d a r d  methods (5) s i n c e  t h e  m a j o r  
exposure  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  d i r ec t ly  measured.  

- After a c t i v a t i o n ,  s a m p l e s  of t h e  gas w i l l  be t a k e n  a n d  

j M -  .. . 

.b 

c. What b e n e f i t  will s ’c i ence  or  t h e  s u b j e c t  p o t e n t i a l l y  r e a l i z e ?  

No d i r e c t  b e n e f i t s  w i l l  be  r e a l i z e d . b y  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  may b e  r e a l i z e d  by U.S. Navy d i v e r s ,  a g r o u p  t h a t  is 
expec ted  t o  p r o v i d e  t h e  m a j o r i t y  of s u b j e c t s .  The  p r o j e c t  is 
des igned  t o  p r o v i d e  d a t a  on  the r a t e  of n i t r o g e n  u p t a k e  a n d  
e l i m i n a t i o n  i n  t h e  human body. Decompress ion  s i c k n e s s  a m o n g  d i v e r s  
i s  though t  t o  be caused  by a n  i n a b i l i t y  t o  remove t h e  excess n i t r o g e n  
from a d i v e r ’ s  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 .  
of decompress ion  s i c k n e s s  i s  a p p r o a c h e d  by a d h e r e n c e  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  m a t c h  the ra te  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  t o  no rma l  p r e s s u r e .  The  s t u d y  p roposed  will 
a t t e m p t  t o  p r o v i d e  t h e  d a t a  n e c e s s a r y  f o r  NMRI t o  p r o v i d e  t h e  sa fer  
decompression t a b l e s  r e q u i r e d  by 1982.  

T h e  p r o c e d u r e s  a re  w e l l  e s t a b l i s h e d  a t  t h e  L ive rmore  l a b o r a t o r y  
and a r e  w e l l  a c c e p t e d  n a t i o n a l l y  i n  t h e  f i e l d  o f  e x p e r i m e n t a l  
phys io logy .  The equipment and e x p e r t i s e  are  too  s p e c i a l i z e d  €or  
any a c c e p t e d  c l i n i c a l  s t a n d a r d .  

P r e v e n t i o n  

1’111. Informed c o n s e n t  i s  a t t a c h e d .  - 

REFERENCES 

1. Weathersby, P.K., E.E.P. Barnard ,  L.D. Homer, a n d  K.G, Mendenhal l .  
S t o c h a s t i c  d e s c r i p t i o n  of i n e r t  g a s  exchange ,  J .  Appl. P h y s i o l :  R e s p i r .  
E x e r c i s e  Environ.  P h y s i o l .  ~ 47: 1263-69. 

2 .  Weathersby, P.D.,  K I G .  Mendenhal l ,  E.E.P. B a r n a r d ,  L.D. Homer, S. S u r v a n s h i ,  
and  F. V ie ra s .  The d i s t r i b u t i o n  of xenon gas  exchange  rates i n  dogs.  
J .  Appl.  P h y s i o l .  : R e s p i r .  Envi ron .  E x e r c i s e  P h y s i o l . ,  i n  r ev iew,  1980. 

3 .  P .  Meyer, E.  B e h r i n ,  R .  F rank ,  R. Holub,  and  C.E. McJ i l t on .  B iomed ica l  
a p p l i c a t i o n  of s h o r t l i v e d  p o s i t r o n  e m i t t i n g  i s o t o p e s , ’  i n :  S c h r a c k ,  R.A., 
Bowman, C.D. ,  (Eds) .  N u c l e a r  c r o s s  s e c t i o n s  and  t e c h n o l o g y ,  Washington,  D - C - :  
R a t i o n a l  Bureau of S t a n d a r d s  S p e c i a l  P u b l i c a t i o n  425  469-471, 1975- 


