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Interdepartmental letterhead 

MailStationL- 280 

 EX^: 7226 

Febrvary 8, 1977 

718116 

?l E M O ' R  A N D U M 

To: Ixlve C. Shephaad I,-54 
FROM : Paul Meyer 

This is a copy of the  application for the use of radioactive 
tracers, which the University of Washington p u p  subnitted t o  t h e i r  

cormittee. The ozone exposure of hmms has been going on for a f e w  
years at Seat t le ;  the only n2w thing is t he  application of radio- 
active -tracers. 

I hope that your comi t tee  can consider this application GI the 

near future. 

PM : lo 
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-- Ppovidc ~ b ~ , : ~ i ~ ~ ~ z  Ip~Jormz Lioiz f'i.orn Form UW .?J- L 2  For First Soc t ion  
Tele;)lzonc I .  Investigator Dapar tmen t ).tail Stop 

R0ber-t Frank, P r o f e s s o r  Environmental  Heal th  S C - 3 4  5 4 3 - 4 3 8 3  
h ssocta tes  
u. of W: 
/Amiss of Persons Rgsponsibte f o r  Procedures (other than I.) 
Paul 
C a l i f o r n i a  (415) 47-lJ.00 e x t .  7226 

Ozone E f f e c t s  on O v e r a l l  and Regional  Lung Funct ion 

Michael Morgan, Dick Holub, J ane  Koenig, N e i l  Horike 

11. 
Meyer, U n i v e r s i t y  o f - c a l i f o r n i a ,  Lawrence Livermore Laboratory,  Livermore, 

I I I .  T i t l e  of Pzwposc 2 Acttvt ty  

IV. Beginning Date of Proposed A c t i v i t y  7 /1 /77  

VII1. Subjects (attach copy of rcs?onse to  2 3 - 2 2 )  
1/1 
-/ 

X I .  

. 

Outline of Act iv i ty  (attach copy of response t o  13-22) 
Attach Copy of Consent Form 

If radiat ion source i s  not a standard c l in ica t  f ac i z i tg  an Apptication for Autlrorizazion ;3 

Use Radiation w i t 2  be required i n  addition to the application (Fom RSC l O ( 7 6 ) .  

The applicant shoutd attcch in formt ion  retat ive  t o  each point be2ow. 

for Authorization t o  Use Radiation with h'wnan Sub,iects 

Please ttse the s c z  
A--- . nwnbers a& subt i t les .  For more complete tn s tmc t ion  l-efer t o  Guidglines for hvticct  > b u l b  

- t .  Education and Training (Form RSC 20(761 

n - 2. Description of Research Project 
IT 3. Description of Subjects 

17 5 .  ~ i m i t s  of Study 

1-1 6 .  Basis for  ScZectir,g (and Rejecti?zg) Potentia2 Subjects. a 7. Radiation Protection IJeasures fo r  the Subject 

4 .  Benefit t o  Subjects 

8.  Radictioit Dosimetrg 
- 
1-1 9 .  Summr3 of Risk t o  Subject 

1 1  2 2 .  
Otlier Attnch~*ia)its ( l i s t ) .  

R e f e r e n c e s : ( l )  Meyer, P.; Behrin,  E;  Frank, R. ;  Holub, R.; and McJi l ton ,  C.E. Biomedical 

20. Coi?srt.?tation w i t h  Radiation SpeciaZCst 

Re?ort of Pmgrzss or  Cot:pZetiou of Pi*ojsct 

Appl i ca t ion  of Shor t l i ved  P o s i t r o n  Emi t t ing  I so topes .  P r e p r i n t :  1-3. 
February 1975 

(2)  I.leyer,. P. 
T i i i s  c/i;~ Z L C L  t io): a m  cc f tC;cji:.:c?lts a m  p i v v  idc2 t o  t.;ic Z d i a  tis); s n j c  t;j ccx:zr;, t ;.cc -T~?I-  

a p p o c u  1. 

Ozone-Tagging f o r  Biomedical Purpcses ,  Lawrence Livermore Laboratory,  7-2G-72. 
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U N I V E R S I T Y  OF HASH .I h'GTON 

Human S u b j e c t s  R e v i e w  C o r m i t t e e  A p p l i c a t i o n  

D a t e  February 2 ,  1977 
please  t y F ;  use s u p p l e m e n t a l  sheets, a s  n e e d e d .  
to R e s e a r c h  Services, AG- IO.  

S u b m i t  1 5  c o p i e s ,  i n c l u d i n g  a s i g n a t u r e  
Each Copy should h a v e  a l l  r e l e v a n t  n a t e r i a l s ,  e . g .  , consent 

, q u e s t i o n n a i r e s  , other, u n l e s s  otherwise s p e c i f i e d  i n  th i s  a p p l i c a t i o n  f o r m .  
pi'ame and position D e p a r t m e n t  / D i  vision Nai 1 S t o p  T e l  ep.$o.y 

I. Investigatbr: Robert  Frank, P r o f e s s o r  Environmental  Heal th  SC-34 543-4383 

(U. of W.):  Michael Morgan N e i l  Horike 
Dick Holub 
Jane  Koenig (Lawrence Livermore Labs) : Paul  Pfeyer 

'I. Names of other p e r s o n s  responsible for p e r f o r m i n g  or s u p e r v i s i n g  p r o c e d u r e s .  

:I. T i t l e  of p r o p o s e d  a c t i v i t y .  

Ozone E f f e c t s  on Overall and Regional  Lung Funct ion 

-:V. B e g i n n i n g  d a t e  of p r o p o s e d  a c t i v i t y .  7/1/77 

V. Is this a c t i v i t y  r e l a t e d  t o  a g r a n t  or contract? Y e s  X N o  If y e s ,  c o m p l e t e  A - J .  -- 
A. Is it r e l a t e d  to a t r a i n i n g  g r a n t ?  Y e s  
B. Is it r e l a t e d  t o  a f e l l o w s h i p ?  Y e s  
C.  Has p r o p o s a l  been s u b m i t t e d ?  Y e s  X N o  . 
D .  Has award been made? Y e s  X N o  
E .  Name of P r i E c i p a l  I n v e s t i g a t o r  shown (or to be shown) on proposal: Robert Frank 

N o  XIf no, ATTACH ONE COPY ( w i t h o u t  b u d g e t ) .  
No x 
-- 
-- 

-- 

F. Name of a g e n c y  t o  w h i c h  proposal w a s  (or w i l l  be) s u b m i t t e d :  NIH 

G. 

H .  T i t l e  of p r o p o s a l  shown  (or to  be shown)  on CC-1 fo rm:  

If continuation (or a l r e a d y  a w a r d e d ) ,  w h a t  is the a g e n c y ' s  g r a n t  or c o n t r a c t  numbeI? 
S R 0 1  HL 18925-02 

I .  

J .  W i l l  a c t i v i t y  be p e r f o r m e d  i f  f u n d i n g  i s  not r e c e i v e d ?  Y e s  X No 

Inclusive d a t e s  of g r a n t  or c o n t r a c t :  
From 7/1/75 , t h r o u g h  6/30/78 

-- 
f -  

I /I. R e c o m m e n d a t i o n s  and  action: D a t e  
'. - .  A p p r o v e  D i  sappror.e 

B .  F a c u l t y  S p o n s o r  
( f o r  s t u d e n t )  T y p e d  name,  p l u s  s i g n a t u r e  

C. i!u.nan S u b j e c t s  R e v i e w  
Coinni t tee  C h a i r x a n ' s  s i g n a t u r e  

S u b j e c t  t o  the f o l l o w i n g  conditions: 

period o f  a p p r o v a l  f r o m  , t h r o u g h  
V a l i d  o n l y  as l o n g  a s  approved p r o c c d u r e s  a r e  follo;c.ed'. 

b . '?SCZrCh S e m i  ces 
/%,r..ri?, 1 9 7 5  



. 
A .  

B .  

C. 

D. 

E -  

F. 

G. 

I s i l l  another o r g a n i z a t i o n  or a g e n c y  be invol v c d  ( V e t e r a n s  k d m i n -  
j s t r a t i o n  I l o s p i t a l  
1:ane of other o r g a n i z a t i o n  or a g e n c y :  

D e p a r t m e n t  o f  S o c i a l  and H e a l t h  Services, or others)? x -- 

h ' i l l  m a t e r i a l s  h*ith P t c n t i a l  r a d i a t i o n  r isk  be u s e d ,  e . g . ,  X - r a y s ,  r a d i o -  
isotopes? I f  y e s ,  
1. s t a t u s  of r e v i e w  b y  R a d i a t i o n  S a f e t y  Committee (RSC) .  (If a p p r o v e d ,  

X -- 
ATTACH ONE COPY O f  a p p r o v a l  .) 

.. - 
2. T i t l e  of a p p l i c a t i o n  s u b m i t t e d  to  RSC. 

-- x l q i l l  an  i n v e s t i g a t i o n a l  n e w  d r u g  ' ( I N D )  be used?  
I f  y e s l  na.ne, p r o p o s e d  d o s a g e ,  s t a t u s  w i t h  Food and  Drug A d m i n i s t r a t i o n ,  
a n d  I N D  number. ENCLDSE ONE COPY of a v a i l a b l e  t o x i c i t y  da ta .  

W i l l  other d r u g s  be used? 
I f  y e s l  n a m e s  and d o s a g e s .  

-- X s h o u l d  th is  a c t i v i t y  -be c o v e r e d  b y  the a d v e r s e  e f f e c t s '  i n s u r a n c e ?  

-- X W i l l  a w r i t t e n  c o n s e n t ' f o r m ( s )  be used?  
1. I f  no, e x p l a i n  why a w r i t t e n  consent f o r m  w i l l  not be u s e d .  

( R e q u i r e d  i n  m o s t  c a s e s . )  

-- 2. I f  no, i s  a s t a t e m e n t  a t t a c h e d  d e s c r i b i n g  w h a t  p a r t i c i p a n t s  w i l l  be t o l d ?  
P a r t i c i p a n t s  mus t  be i n f o r m e d  of a l l  e l e m e n t s  of VII-G. b e l o w .  

Does (B) the consent f o r m ( s )  i n c l u d e :  (Page  4 p r o v i d e s  a s a m p l e  f o r m a t - -  
t e a r  off, d o  not s u b m i t  to R e s e a r c h  Services). 
" U n i v e r s i t y  o f  h 'ashinyton" h e a d i n g ?  X 

- -- 
X 
X 

X 

X 

X 

-- Name, p s i  t i on ,  d e p a r t m e n t ,  and t e l e p h o n e  n u n b e r  o f  i n v e s t i g a t o r ?  
Da te?  
C o p y  f o r  s u b j e c t ?  
S i g n a t u r e  a n d  d a t e  l ines to  be c o m p l e t e d  b y  s u S j e c t  (and l e g a l  g u a r d i a n ,  

i f  subject i s  a m i n o r  or is l e g a l l y  i n c o m p e t e n t ) ,  a n d  i n v e s t i g a t o r ?  
T h e  f o l l o w i n g  e l e m e n t s . o f  consent e x p r e s s e d  i n  l a y  t e r m s :  
1 .  P u r p s e - - b e n e f i t s  to  be e x p e c t e d  or knoh?ledge h o p e d  to  be g a i n e d ?  
2 .  P r o c e d u r e s  t o  be f o l l o w e d ,  i n c l u d i n g  i d e n t i f i c a t i o n  of those which 

w i l l  be p e r f o r m e d  o n l y  f o r  the p u r p s e s  of t h i s  a c t i v i t y ,  a n d  t i m e  

-- 
-~ 

-- 
-- 

- 

X 

X 

-- involved? 

involved? 

a b l e  to s u b j e c t ?  (Show " B / A "  (not applicable) when th-re i?rs none.) ~ / h -  

w h a t  r e i m b u r s e m e n t  of costs or other c o z p e n s a t i o n  the s u b j e c t  w i l l  
receive as the r e s u l t  of p a r t i c i p t i o n  i n  t h i s  a c t i v i t y ?  
V o l u n t a r y  n a t u r e  of p a r t i c i p a t i o n  and f r e e d o m  to w i t h d r a w  a t  a n y  

3. r :a ture  and  amoun t  o f  r i s k ,  or s u b s t a n t i a l  stress or d i s c o i n f o r t  

4 .  A p p r o p r i a t e  a l t e r n a t e  p r o c e d u r e s  t h a t  m i g h t  l e  a 5 1 , a n t a g w u s  or a v a i l -  

5 .  costs the  s u b j e c t  may i n n e d i a t c l y  or u l t i m t e l y  be f o r c e d  to b e a r  a n d  

-- 

N/A -- 
6 .  

p o i n t  w i t h o u t  p e n a l t y ?  X 

7. O p p m t u n i t y  t o  ask q u e s t i o n s  before c o n s e n t i n g ?  7- 
8 .  A s s u r a n c e  t h a t  s u b j c r t  's i d e n t i t y  w i l l  r e m a i n  c o n f i d e n t i a l ?  



7 A .  >;;,proximate number  .md d g e s s  Normal, p a t i e n t ,  either. 16  h e a l t h  s u b j e c t s  per 

B. C r i t e r i a  for  selection and exclusion. 

c. 

!I. . :y*jbj+:*ct-. 

ycnr; ages 20 t o  65 

of chron ic  o r  r e c e n t  cardiopulmonary d i s e a s e .  
S o u r c e  o f  s u b j e c t s  ( i n c l u d i n g  p a t i e n t s ) ,  a n d  how t h e y  w i l l  be a p p r o a c h e d .  

GeaIthy s u b j e c t s  w i t h  no history or X-ray 
Minors and pregnant  women will be e y . ~ 1 ~ ,  

Healthy s u b j e c t s  announcements posted on b u l l e t i n  boards a t  UC, San F ranc i sco  and 
Lawrence Livermore Labs,  Livermore,  C a l i f o r n i a  

the r e a s o n  for p a y m e n t ?  

Healthy s u b j e c t s  will be compensated $50 f o r  t h e  t ime and travel involved.  

L o c a t i d n  where p r o c e d u r e s  w i l l  be c a r r i e d  o u t .  

--- 
--I 

D. w i l l  subjects be p a i d  or otherwise c o m p e n s a t e d ?  If so, w h a t  amoun t?  and  what  is 

E. 
.. t o r  Bldn., 11194, Lawrence Livermore Labs, Livermore. C a l i f o r n i a  

A.  S t e p s  to  i n s u r e  t h a t  p a r t i c i p a t i o n  by s u b j e c t s  w i l l  be k e p t  c o n f i d e n t i a l .  
Anonymity of documents and d a t a  - - _ _ -  - ---__ _ _  1 L- '7 

B .  P r o v i s i o n s  to i n s u r e  a n o n y m i t y  of d o c u m e n t s  and d a t a .  
Data will be i d e n t i f i e d  by number and a v a i l a b l e  t o  au tho r i zed  pe r sonne l  o n l y  

C. Provision for controls over a c c e s s  to d o c u m e n t s  and d a t a .  
Data and documents will be s t o r e d  i n  a locked f i l e  

X. . What p u b l i c a t i o n s  m i g h t  be h e l p f u l  .to the committee i n  c o n s i d e r a t i o n  of this a p p l i c a t i o n ?  
(Answer o n l y  i f  these m i g h t  e x p e d i t e  review.) 

I. Out l ine  o f  a c t i v i t y  (circle OPTION you w i l l  u s e  i n  r e s p n d i n g ) :  
FIRST OPTION: 
SECOND OPTION: 
A.  

P r o v i d e  answers i n  s p a c e s  f o l l o w i n g  A-F below (add sheets, when n e e d e d ) .  
P r o v i d e  a n s w e r s  i n  a t t a c h e d  sumnary  s t a t e m e n t  (reference, i f  over one p a p  

Background or r a t i o n a l e  for  this  a c t i v i t y .  
To de te rmine  t h e  r e s p i r a t o r y  e f f e c t s  of low levels of ozone i n  h e a l t h y  a d u l t s  a t  
rest and d u r i n g  exercise. 

See add. s h e e t  
B.  O b j e c t i v e s .  

C .  P r o c e d u r e s  i n v o l v e d .  
(Which of these w i l l  be p e r f o r m e d  only for the p u r p o s e s  of t h i s  a c t i v i t y ,  e . g . ,  
volume o f  b l o o d ,  size o f  b i o p s y ,  q u e s t i o n n a i r e ,  name of p s y c h o l o g i c a l  test?) 

See add. s h e e t  

I d e n t i f y  a l t e r n a t e  p r o c e d u r e s ,  i f  a n y ,  not p r o p o s e d  for  this a c t i v i t y  t h a t  m i g h t  be 
a d v a n t a g e o u s  t o  the s u b j e c t .  none 

If any d e c e p t i o n  ( w i t h h o l d i n g  c o n p l e t e  i n f o m a t i o n )  i s  r e q u i r e d  for the v d l d i t y  cf 
this a c t i v i t y ,  e x p l a i n  i&y this is K e c r - s s a r y  and a t t a c h  d e b r i e f y n g  s t . z t c , ~ e ~ t .  
Nf A 

t l a ture  and amoun t  o f  risk ( i n c l u d e  s i d e  e f f ec t s ) ,  or s u b s t a n t i a l  stress or discomfort 
involved - 
See 

1. 

2. 

add. s h e e t  

a n p e r s i s t ,  d a i l y  i n t e r v i e w  by phon& will be made u n t i l  a l l  s;Tptorns have abz:.e? 
k r r a n g c n m t s  for f i n a n c i a l  r e s p o n s i b i l i t y  f o r  adverse  e f f e c t s .  
To be a s s u n e d  by Univ. of C a l i f .  
7 - 



t .XI. B. O b j e c t i v e s  .. 
To s tudy  t h e  e f f e c t s  of acu te  low l e v e l  exposure t o  ozone (< 0.5 ppm) 
on o v e r a l l  and r e g i o n a l  lung f u n c t i o n  

C. Procedures  Involved 

Non r a d i o a c t i v e  measurements ( o v e r a l l  f u n c t i o n )  

F. 

The s u b j e c t  w i l l  be  s e a t e d ,  a t  rest i n  a conven t iona l  body 
plethysmograph b r e a t h i n g  q u i e t l y .  For t h e  measurements of 
pulmonary compliance and f low r e s i s t a n c e ,  a t h i n  b a l l o o n  
t i p p e d  esophagea l  c a t h e t e r  is t o  be swallowed so t h a t  t h e  t i p  
lies i n  t h e  lower t h i r d  of t h e  esophagus. 
e x p e r i e n c e  s l i g h t  d i scomfor t  wh i l e  t h e  c a t h e t e r  p a s s e s  through 
t h e  p o s t e r i o r  pharynx; o the rwise  t h e  procedure i s  harmless .  A 
nose  c l i p  is worn t o  anchor  t h e  c a t h e t e r  i n  p l ace .  
is used t o  measure t h e  p r e s s u r e  g r a d i e n t  between t h e  esophagus 
(analogous to t h e  p l e u r a l  s u r f a c e )  and t h e  mouth. The o t h e r  
two parameters  r e q u i r e d  t o  c a l c u l a t e  compliance and f low- res i s t ance ,  
t h e  t i d a l  volume and t h e  rate of flow, w i l l  be measured w i t h  a 
f low meter a t t a c h e d  t o  a convent iona l  mouthpiece. Each set  of 
measurements r e q u i r e s  5-10 minutes.  Between measurements, t h e  
s u b j e c t  w i l l  b r e a t h e  t h e  ozone through a mask. 

Some s u b j e c t s  may 

The’ca the te r  

Fol lowing t h e  end of exposure,  a l l  measurements w i l l  be repea ted  
u n t i l  t h e  c o n t r o l  v a l u e s  are re -e s t ab l i shed .  

E x e r c i s e  w i l l  be achieved  by working on a t r e a d m i l l  a t  about  
3 nph on a 5% g r a d e  f o r  10-15 minutes .  
may be repea ted  f o r  a t o t a l  of f o u r  10-15 minute  s e s s i o n s  
i n t e r s p e r s e d  w i t h  q u i e t  b r e a t h i n g  ( t o t a l  exposure = 2 hours) .  
V e n t i l a t i o n  and h e a r t  ra te  w i l l  be  measured. .  

The pe r iods  of e x e r c i s e  

Rad ioac t ive  measurements ( r e g i o n a l  f u n c t i o n )  based on t h e  technique  of 
West e t  a l .  

The s u b j e c t  w i l l  be  s t a n d i n g  a t  res t  between t h e  two heads of 
t h e  Anger P o s i t i o n  Camera. 
be i n s p i r e d  from a p l a s t i c  bag and t h e  s u b j e c t  w i l l  ho ld  h i s  
b r e a t h  f o r  15 t o  20 seconds.  The Anger camera w i l l  r eco rd  t h e  
d i s t r i b u t i o n  of t h e  r a d i o a c t i v e  gas.  

A s i n g l e  b r e a t h  of l3N2 or C15O2 w i l l  , 
! 

We i n t e n d  t o  a d m i n i s t e r  c o n c e n t r a t i o n s  of ozone (0.2 - 0.5 ppm) t h a t  have 
been employed i n  a number of p rev ious  i n v e s t i g a t i o n s  on h e a l t h y  v o l u n t e e r s  
(2-7). 
f u n c t i o n  which are comple te ly  r eve r sed  w i t h i n  24 hours  and which are not  
perce ived  by t h e  s u b j e c t  ( t h e  s u b j e c t  i s  n o t  aware of t h e  s l i g h t  i n c r e a s e  
i n  pulmonary f low res i s tance ,  s l i g h t  dec rease  i n  maximal fo rced  e x p i r a t o r y  
f low r a t e s ,  or s l i g h t  dec rease  i n  d i f f u s i n g  c a p a c i t y  t h a t  may occur .  
i s  not  unusua l  for s u 5 j e c t s  tC exper ience  t h r o a t  i r r i t a t i o n ,  t i c k l i n g  
s e n s a t i o n  i n  t h e  t h r o a t ,  a n d  cough a t  t h e s e  c o n c e n t r a t i o n s .  Such s ~ ~ ~ p ~ c z s  
a l s o  r e g r e s s  w i t h i n  24 hours .  There h a s  never  been a r e p o r t  of un u s u a l  

These c o n c e n t r a t i o n s  of ozone may produce changes , i n  pulmonary 
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distre s s  or h o s p i t a l i z a t i o n  arisinv from such exposures. \,'bile 
e x e r c i s e  t ends  t o  i n c r e a s e  t h e  f u n c t i o n a l  e f f e c t s  and symptoms, 
t h e r e  are  no r e p o r t s  of untoward r e a c t i o n s  a s s o c i a t e d  w i t h  t h i s  
procedure.  
on numerous occas ions  i n  t h e  Los Angeles b a s i n  and are exceeded i n  

' 

. a number of occupa t iona l  and i n d u s t r i a l  s e t t i n g s .  . 

Concen t ra t ions  of 0.2 - 0.5 ppm of @ 3  have been reached 

The r a d i o a c t i v i t y  tagged gas13K2 and C 15 02 will be Produ-Ced u s i n g  

t h e  t echn iques  of West e t  a l .  ( 2 and 9) .  
t e s t e d  for any r a d i o a c t i v e  and non r a d i o a c t i v e  contzminants  by 
per sonne l  from t h e  Hazards Con t ro l  Sec t ion ,  Lawrence Livermore 
Labora tory ,  b e f o r e  a d m i n i s t r a t i o n  t o  t h e  s u b j e c t .  

Each bag of g a s  W i l l  b e  
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The purpose of t h i s  s t u d y  is t o  test t h e  e f f e c t  of ozone, an  impor tan t  air p o l l u t a n t ,  on 
the pulmonary f u n c t i o n  of normal, h e a l t h y  humans. 

Persons who have c h r o n i c  h e a r t  d i s e a s e ,  lung d i s e a s e  i n c l u d i n g  asthma, o r  have had any 

may n o t  p a r t i c i p a t e .  
r e s p i r a t o r y  i n f e c t i o n  d u r i n g  t h e  p a s t  s i x  weeks may n o t  p a r t i c i p a t e .  Pregnant  women 

Procedure:  
The s u b j e c t  w i l l  s i t  i n  a s m a l l  chamber shaped somewhat l i k e  a te lephone  booth and 
b r e a t h e  through a mouthpiece. 
( c a t h e t e r )  w i l l  b e  passed  through the nose i n t o  the rear of t h e  t h r o a t . .  The s u b j e c t  
w i l l  t hen  swallow t h e  c a t h e t e r  u n t i l  the t i p  l ies j u s t  above t h e  stomach. The c a t h e t e r  
is necessa ry  t o  estimate i n t r a p l e u r a l  p r e s s u r e  ( t h e  p r e s s u r e  i n  t h e  space  between the 
lungs  and t h e  c h e s t  w a l l )  which i s  used t o  c a l c u l a t e  f low r e s i s t a n c e  ( a  measure of t h e  
e f f o r t  r equ i r ed  to  move a i r  through t h e  a i rways) .  Flow r e s i s t a n c e  w i l l  also b e  measure2 
by a non-evasive method us ing  p r e s s u r e  waves c r e a t e d  by a pump ( forced  p r e s s u r e  
o s c i l l a t o r y  method). 
p a r t  of t h e  s u b j e c t .  
as i n h a l i n g  and exha l ing  maximally, exha l ing  a t  a g iven  flow ra te  and o c c a s i o n a l  b r e a t h  
ho ld ing  or pant ing .  The r a d i o a c t i v e  measurements r e q u i r e  t h e  s u b j e c t  t o  i n s p i r e  a 
s i n g l e  b r e a t h  of g a s  tagged w i t h  a low leve l  of r a d i o a c t i v i t y  and hold h i s  b r e a t h  f o r  
15 t o  20  seconds.  Following t h e  b r e a t h i n g  of t h e  p o l l u t a n t  t h e  s u b j e c t  w i l l  come o u t  
of t h e  chamber f o r  one hour and t h e r e a f t e r  r e -en te r  f o r  ano the r  set  of neasu reaen t s  
l a s t i n g  10-15 minutes .  The t o t a l  l e n g t h  of t h e  procedure  w i l l  be  4-5 hours.  Some 
s u b j e c t i w i l l  be  asked t o  e x e r c i s e  modera te ly  on a t r e a d m i l l  f o r  10-15 minutes  wh i l e  
b r e a t h i n g  t h e  p o l l u t a n t .  

The r i s k s  involved i n  t h e  s tudy  are n e g l i g i b l e .  Discomforts  t h a t  may a r i se  are a s  
fo l lows:  n a s a l  i r r i t a t i o n  nay be f e l t  when t h e  c a t h e t e r  is  f i r s t  passed;  t h e  nose 
c l i p  nay occGsional ly  f e e l  t i g h t ;  s i t t i n g  i n  t h e  chamber nay be t ed ious .  
may cause  burning of t h e  t h r o a t  and an:er ior  c h e s t ,  or cough, and rarely, d i f f i c u l t y  
i n  b rea th ing .  Should t h e  symptoms occur ,  they  a re  l i k e l y  t o  be s l i g h t  and t o  d i s a p p e i r  
w i t h i n  m i n u t e s  o r  hours .  The r a d i o a c t i v e  gas  needed f o r  th-nts w ill be  tested 
b e f o r e  each  procedure and maintained a t  a l e v e l  lou enough t o  cause no harmful e f f e c t s .  

The s t u d y  w i l l  i nvo lve  b r e a t h i n g  l o w  c o n c e n t r a t i o n s  of ozone f o r  two hours .  

Before  t h e  s u b j e c t  e n t e r s  t h e  chamber, a narrow tube 

The flow r e s i s t a n c e  measures r e q u i r e  only q u i e t  b r e a t h i n g  on t h e  
Other  f u n c t i o n a l  measurements w i l l  r e q u i r e  such  s i m p l e  maneuvers 

The pol lu tz r , : s  

- 



r 
. .  c - .  

. .  r 

I f  t h e  s u b j e c t  e x p e r i e n c e s  esccssive s>mptcms t h e  experiment w i l l  b e  t e m i n n t c d .  
A d o c t o r  will be p r e s e n t  throughout t h e  experiment and w i . 1 1  q u e s t i o n  t h e  s u b j e c t  
a t  l ea s t  once d a i l y  u n t i l  a11 symptoms are gone. 

The s u b j e c t s  re ta in  t h e  r i g h t  t o  withdraw from t h e  s t u d y  a t  any p o i n t .  
w i l l  b e  pa id  $50 p e r  two-hour exposure s e s s i o n .  
d e r i v i n g  from p a r t i c i p a t i o n  i n  t h e  s tudy .  The r i g h t s  t o  withdraw from t h e  t e s t  a t  
any t i n e  and t o  wi thho ld  in fo rma t ion  from non-medical persons  w i t h o u t  a d d i t i o n a l  
c o n s e n t  are p r o t e c t e d .  
p h y s i c i a n - b e f o r e  and d u r i n g  t h e  tes t ,  and by t h e  a v a i l a b i l i t y  of emergency h o s p i t a l  
t r ea tmen t  i f  t h e  need arises. The s u b j e c t ' s  i d e n t i t y  and a l l  i n fo rma t ion  about  him 
o r  her are  t o  rema'ln c o n f i d e n t i a l .  

The s u b j e c t  
There  are no personal benefits 

The s u b j e c t ' s  w e l f a r e  i s  p r o t e c t e d  by t h e  p re sence  of t h e  

S i g n a t u r e  of i n v e s t i g a t o r  Date 

S u b j e c t ' s  s t a t e m e n t  

I v o l u n t a r i l y  consen t  to p a r t i c i p a t e  i n  t h i s  s tudy .  
q u e s t i o n s .  

I have had a n  o p p o r t u n i t y  t o  ask 

S i g n a t u r e  of s u b j e c t  Date 

Copies: S u b j e c t  
F i l e  
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physics e x p r i m e n t s  as w e l l  as 5-1 b i o m d i c a l  a p p l i c a t i o n s  w i t h  l i v e  dogs over t k  xst 

four y z z s  a t  L i v e m r e .  
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3.  D e s c r i p t i o n  of Sub jec t s :  Healthy S u b j e c t s ,  male o r  female,  20 t o  65 
y e a r s  i n  age.  

4. B e n e f i t  t o  Sub jec t s :  P a r t i c i p a t i o n  i n  experiment  des igned  t o  measu re  
t h e  e f f e c t s  of a common a i r  p o l l u t a n t  a t  l e v e l s  
which are c u r r e n t l y  found i n  many of our  l a r g e r  
c i t i e s  and urban areas. 

5. L i m i t s  of Study: 16 s u b j e c t s  f o r  one yea r .  

6 .  Basis for Se lec t ing (and  Rejec t ing)  P o t e n t i a l  Subjec ts :  
Heal thy subjec t s  w i t h  no h i s t o r y  o r  X-ray of 
c h r o n i c  o r  r e c e n t  cardiopulmonary d i s e a s e .  Minors 
and pregnant  women will be excluded.  

7-10 See attached memo t o  Paul Meyer 
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TO: P a u l  Keyer 

FRO i-1: 14. S-. S i n g h l T .  R. Cr i tes  . 

SUBJECT: Estimates o f  Dose t o  the  Lungs From 1 3 N  and 150 Due t o  
Inhal a t i  on 

Radionuclides 13t4 and 150 a r e  b b t h  posi t ron emi t te rs  and decay i n t o  the 
ground s t a t e  of 1% and 15N, respect ively,  as  follows: 

13N -+ @+ + * 3 3 c  + v ground s t a t e  , Eo+ ,max = 1.19 f4eV 

ground s t a t e ,  EB+ ,max = 1.72 MeV 
. .  

15() -+ B+ + 1 5 N  + v 
.- 

As t he  pos i t ron  moves through matter i t  loses  kinetic energy and f i n a l l y  
combines w i t h  an e l ec t ron  t o  form a positronium atom which decays i n t o  
two 0.51 !le\’ gammas. 

Dose del ivered t o  the l u n g s  i s  t h u s  primarily from positrons and 0.51 E k V  
gamas. 

The e f f e c t i v e  absorbed energy from positron‘ emitters can be estimated 

-. 

t o  bel -0.5 
t +  E = 0.33 f ( 1 +  4 + Z(0.51) faf 

where f a  i s  the f r a c t i o n  o f  0.51 i-ieV yamia energy absorbed i n  the l u n g s  
and f i s  the nurrber of positrons per d i s in t eg ra t ion ,  which i s  equal t o  
one i n  our case. 

The ebsorbed f r a c t i o n  o f  0.51 P k V  gamma energy i n  the l u n g s  (mass of 
l u n g  3 s  aoproximately 609 g ,  excluding a r t e r i a l  and venous blood) i s  
3.05%. Therefore,  the  e f f ec t ive  absorbed energy i n  l u n g s  from positron . 



- 2- 

Dose rate per m C i  maintained i n  the lunqs - .  i s  

- E(t?eV/d) 1 . 6 ~ 1 r ) - ~  er9 rad-q 3 . 7 ~ 1 0 ~  d / s  
100 erg  mC i DR - 600 g g. 

- 4  rad/s = E - X  9.87~10 - m C i  

For a one tire exposure with radionuclides retained i n  the 1 ungs , the  
absorbed dose i s  simply 

l-e-at - r a d  
A mCi D = D R x  

where a i s  the e f f e c t i v e  decay constant and t i s  the residence time f o r  
.nuclides i n  the  lungs. 

The in tegra ted  dose per  mCi  f o r  one breath h e l d  f o r  time, th, and then 
. normal breathing resumed i s  

where Ah is the e f f e c t i v e  decay constant while holding breath and a, is  
the clearance decay constant once breathing i s  resumed. 

Table 1 summarizes the  calculated dose ra tes  and in tegra ted  dose equi- 
valents del ivered t o  the  l u n g s  fo r  various breath hold-up t ines .  

Table 1. Calculated dose t o  the  lungs due t o  inhalat ion of I 3 N  and 150. 

T1 /2 +I aC DR D OI 
-1 ‘t h 

Radi 0- rad-s  -1 nuclide (s)  (s-’) ( 8  ) - m C i - l  rad-mCi-l rad-nCi 

3 f 4  600 1 . 1 6 ~ 1 0 - ~  2 . 3 1 ~ 1 0 - ~  5 . 2 4 ~ 1 0 - ~  4.52x13-’ 15 9 . 9 8 ~ 1 0 - ~  
30 1 . 7 5 ~ 1 0 - ~  

2 45 2.51~10- 
60 3 . 2 5 ~ 1 0 - ~  

2 5~ 120 5 . 7 8 ~ 1 0 : ~  2 .31~10- ’  7.75~10- 1.34~19-’ 15 1.42~10-  

30 2 . 4 2 ~ 1 C ) - ~  
- .  2 4 5  3 . 3 3 ~ 1 3 -  

60 4 . 1 7 ~ 1 0 - ~  



A review of the l i t e r a t u r e  reveals a few addi t ional  ca lcu la t iona l  methods 
producing about t h e  sane estimate.  

ICRP :13, 
reports  the t o t a l  'dose t o  the  lungs  due t o  a single breath of 0 t o  be 
16 rnrad/mCi/$ and 3 . 6  mrad/mCi/z t o  t he  gonads.  Holding the  gas i n  the 
l u n g s  fo r  15 seconds \vi11 increase th i s  dose l e s s  than f a c t o r  of -two. 
They a l so  report  the  t o t a l  dose from b r e a t h i n g  1 m C i / t  f o r  1 minute 
t o  b e  68 nrad t o  the  l u n g s  a n d  l e s s  t h a n  1 mrad t o  the gonads. The 
designed experiment w i l l  r e s u l t  i n  doses l e s s  than this. 

Publications o f  t h e  k d i c a l  Internal  Radiatio 
pamphlets l i s t  3 . 0 6 ~ 1 0 - ~  rad mCi-ls'l due t o  y50, and 4 . 4 ~ 7 0 ' ~  r a d  mCi-ls-l 
due t o  1%. 
Table 1 and t h i s  one i s  a t t r i b u t a b l e  t o  the bzs ic  assumption made i n  
considering the mass o f  the l u n g s .  In our case we have excluded the 
a r t e r i a l  and venous blood, whereas HIRD Committee included t h i s  mass i n  
t h e i r  calculations: Other than th i s ,  the results are agreeable. 

Protect ion o f  t h e  Pa t ien t  i n  kadionuclide I n v e s t i g a  p n s  7 

Dose Committee (MIRD) 

T h e  d i f fe rence  between t h o  dose r a t e ,  DR,  t h a t  appears i n  

An addi t ional  reference by W .  H. Blahd i n  Nuclear fdedicine 'ndicates  a 
procedure o f  the type proposed will result i n  35 mrad/mCi I3!i. We,feel 
t h i s  i s  a somewhat conservative estimate.  

Table 2 l i s t s  the cur ren t  acceptable dose limits f o r  various conditions.  

Table 2. Acceptable dose 1 i rn i t s . to  the lungs .  

Dose . - Condi t i  on 
Occupational . 

Indi v i  dual 0.5 rem/y* 
Popul a t i  on 0.17 rem/y* 
C1 i n i  cal  4000 rad** 

* 
15 rem/y (5  ren/qtr)  

* Current NCRP dose limits. 

'** 4000 r a d s  is  the  minimal c l i n i c a l  tolerance dose t o  l u n g s  which 
results i n  no more t h a n  5% severe complications, i .e. ,  r a d i a t i o n  
pneumonitis and f i b r o s i s ,  within f i v e  years following t r e a t r e n t .  

H. S. SinGh 
Heal t h  Phys i cs Group 
Hazards Cqntro1,Departzeni 

T .  R. Cr i tes ,  Leader 

Hazards Control  Dqxr tnznt  
- Special Projects  Division 
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9. SPECIAL 'FACILITIES. Dcscribe spec ia l  f a c i l i t i e s  and e q u i p m e n t  ( c .  g. , fyG hood, s h i e t i 5 :  

0 .  SPECIAL PRACTICES. Desckbe Special lab radiation s a f e t y  practices (c .g . ,  rnonitomkc, 
bioassagl. 

Continuous monitoring of experimental area. 

I. VASTZ DISPOSAL. Describe wastc disposcrl pogram. Estimate q u m t i t i e s  p e r  rris??Sh cf 
liquid, sotid, perishables.  
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BIOEDICAL APPLIWION OF S H O ~  pcsmm XTTXXG ISOMPS+ 
P. & y e  and E. !%hi? 

L a m c e  LLvmmre Labor&-] 
tiveZnnn, Califarnia 94550 

R. l%nk, R. Holub ard C. E. Milton 
University of V a s h i n g h n  
Seattle, Washington 981C5 

lhdkactive nitrogen, oxygen and ozone h v e  been used fcr dy;rLaic lung-funcrim s t d i e s  
an l i v e  dogs with an Anger positron canera. 
the feasibility of this metM t o  study early functional chznges cased by ozcne. 

I n  pb"ticular  TI attemp7 was d e  to determine 

(Radioaaive eacers; h g o r  positron canera, hirig function) 

Ozone has been ide9-d as a significant cazo- 
nent cf anbienC air pollution uf,p,-e sme\ck photo- 
&&& activity ceurs .  
(03), as a toxicant ks teen investigated ud several 
of its effects bavs been defined, al**h the mecha- 
nism is s t i l l  uncertain.2 

 he imp-tame of ozone> 

The results of this research have led, in part, 
t o  an i n t e n s t  ir~  em the ozme is t&en up in  the 
respiratoxy system. Ar present the dissibut icn of 
the ou3mpt&e ttuwgkxt the aiways is unknown. 
e~ tagging o m e  w i t h  an l50 isatope, actudl sites of 
03-uptake amy be disawmd. 

ir8amaatian as to the effects of o m e  on 

Nitrogen is rmt 
1- - * CM possibly be obtaind by the use 

of % e- in a breathing gas. 
usud-uy soluble in the blccd, stays in the lungs until 
-ted and, 
butim can pmvide a useful h g e  of a lung. U s j  
radioactive Niamgen p e i O a i d y ,  f u r a c t i d  changes 
in  the respiratory system due to, for insthrrx, ozone 
m y  perhips he dettcted early. 

w i t h  a '3N e e r  its distri- 

 he '3N and l50 irotops GM prpdu~ed m- 
strahlung fm?l the 100 MeV I;ivenron Eleclxu-l Prcele.?.- 

.=tor (Lime) via 14N(y,n) % and 160(y,n) 
l'hm.sblds far these reacticms are 10.4 YeV ( N) and 
15.7 W l  (l60). 
sion w i t h  l ives of 10 min. and 2 min., respec- 
tively. Act- i=radiaticn, the tracer gas was e 
t o  the zne~rh?ized, Epfihanicclly ventilated dTLLTal 
w'hich was placed bemeen the two detector crystals of 
the positron c m a .  
MeV annihilation gamna rays in coincidence an3 stores 
the infoara-cim in the menmy of an on-line PDP-15 
ccmplte-. rata transfer fnm the Cmyter  to a mgne!- 
t ic drum is LrLtiated breath by b t h  so *At, in 
principle, sir.gle breath studies can be made, the qual- 
i t y  dep=*.g p r k f i y  on the level of activity of 
tbe gas. 

.%dicrctive Gas pm;iuctl 'al 

14 

Both isotopes decay by psi- emis- 

The camera detects the tvo . 5 1  

A s+&ess sttrel mle of 2 liters volme, lo- 
cated downsrrean behind the tantalum bremsstrahlung 
tzrget of L% Linac, was pressmized wit!! p i m  O2 and 
irradiated -&th y-rays of abolrt 30 MeV end-point en- 
ergy :YV& a typi-jl krmstrahlung speztnun. 

minimize the ~ x t i c m  of % ~ . c n  t\e reaeti.cn 
1 5 > ( y , m ;  "2 it 
y-ray en- n a -  a e  26.5 ,%V rhreshdd f a  this re- 
acticn. r L i e  m LCMdiation ti- of a b u t  2 half- 
l i v e s  ( 4  mir.ut~)  the e w e #  gas, mu a mix tu re  of 

To 

Ces i r a l e  t o  >e, ths r a i m  

* * 
02, 02, O3 and 03, (the atericks refer t o  mlecules 
k i t h  an ''0 aton) bas nearly reached saturatj.cn acti- 
vity. Since t k e - e  is no way t o  differczTtiate Setwe- 

the decay of O2 or 0 it MS necessay to  eliminate 
the activated oxygm. % t u  wds + c c c n p l i s ~  pass- 
ing the r&Xre t-hxugh an ozone trap of s i l i c a  gel at 
dry-ice t e q e a t m a  (-78°C). After collecting d f i -  
cient muits of ozcF.e, t M , t x p  vas flushed w i t h  
clean axygen t o  ZFnkYZe dl 02, then heated to release 
the ozone d%n then bras mixed with to  t!! desked 
-t5~1, 1ppx or S p p ,  for an aniTd exposure. 

Similarly, *N2 cas pr&uced by using N2 as a tarc 
get gas to  d c h  c,lean oxygen was added after M i a -  
t icm.  

.bz-er Posifron Gama 

* * 

5 

The cdmcra's operation depends on detsctbg, in 
Cbincidence, the t m  kac..-to-b.ck gama rays €run a 
pasim-electtm amihilation ard tlus defining a 
line betwe=n the two detectar cystals alcng which t h e  
event took place. Ymy events & l o w  then, in c-inci- 
ple to deternine the point or points of intercept and 
thus the location of the 50urc0, of activity. 

'Re Livemure camera' consists of tw i d a t i c a l  
detector herds, ea31 with 37 photcnwltiplier tubes 

ness (Figs. La,b). Each head de-ives position infur- 
mtim, i.e. &ere on th X- ta l  the gama rays hit, 
fmn a precision-capacitor network coupled with the 
P.H.T.-outplts. Tkse outpts are sapled, digitized 
ard stared on a high-speed &un by the WP-15. The 
amra kads can dlso be used independently as scin- 
rillaton w i t \  p s i t i o n  sensitivity. bxiiiii  mi- 

5 rate capabilit, is 2 x 10 psitron events per seccnd. 

rra-ix pemittimg, in principle, a spatid resolucian 
of a k a t  . 3  m. 
same resdutian is only atout 1.5 on. However, the 
extr~plated range of the 150-positrm (EIMx = 1.74 

rev) in lung tissue 0: censity i: .23g/cc is h u t  3.5 
cn ani  the resolrhion is th.5 limited by t h i s  fact. 

the'%-psi.txm t h  rdx. rznge is -,.+-at 

b i r g  collecticn, data is displayed m 2n OSCL- 
loscope with fbwr brightzess levels contmllsci by *.e 
ET?-15. kx!-data-ou+t Ls a*iail&le Li gr .=pr . id  
5cm1 as -.-el: 25 5 2 2iZi-L ?a?, z~-J?.z :>.e x-kr sf 
=rnihilaticn 5verts verss  mtrk location. Cnrec- 
tions for d v a s e d  counting eifkiency near t% 442s 
of th~-  cfetxtors c2n bs appl ied  as a function or' 

m t e d  a a 40 ~ l l l  d h .  NaIsry~tiL Of 1.25 a~ thick- 

Pnnihilaticn pzirs are ordered in* a 100 x 100 

In  practice, th m a ' s  point- 

7 

shcrter. 
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n G .  lo,POSITRON CAMERA 

LECTRONICS 
ALUMINUM 
COVER PLATE 

LUCITE LIGHT 

I I I  

SHIELDED HOUSINGJ L u a m  PLATE 

FIG.Ib,POSlTRON CAMERA, DETAIL A-A 

FIG.2,NITROGEN UPTAKE 
PRE-OZONE EXPOSURE 

~ - - -  
FIG. 3,NITROGEN UPTAKE 

POST IPPM OZONE EXPOSURE 

FIG.4,5PPM OZONE UPTAKE 

FIG.5, NlTiiOGEN UPTAKE 
POST SPPM OZONE EXPOSURE 
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Protection of 
Human Research Subjects: 
Are Ethics Necessary? 

5 ONE CONSIDERS :he changing role of medi- 
cal ethics as applied to human research, one 
cannot hefp being struck by a mixed sense o i  
nosta!gia. iutility, and alarm. Although we as a 

society seem to be talking much rime about the irngor- 
!ante oi ethical stanciards, we seem increasingly reluc- 
tant to have much trust in them, and we s5em to have 
more confidence it they are replaced with rules, regcia- 
tionj, and committees. Unquestionably, the concep:s of 
peer review and regulatory scrutiny are important ele- 
ments in protecting research patients, but one gets the 
distinct impression that we ai? approaching a state oi 
mind that says: ''If it passes review and is legal i: must be 
ethical." 

Perhaps this i s  the (oute we m iollowing, bur 1 am 
inclined to agree with tienr! Reecher when he says: 
"Ul!imately the problem oi e!hical standard> comes 
down io the integrity and iud8ment oi the individual 
proiesional."' La:. 2rofeisor Oouglas U'haien has also 
succinctly t;umn:~d up this concern: "Codes o i  ethics 
can be drawn ~ j i .  review ccrnmitte+s CJC be established, 
regulations csn iz promulgated. IJWS can be passed, J 
~.\lm!c pile oi c r o c m i t  mrm5 cdn he signed, but I believe 
!l it l t I!W ! i i .c i  :+i,l;.2n;t.e oi a l l  i? the :oiiscience oi rhe 

In no L V , ? ~  slio~lc! one c!i.icw;it the v d l i ~ e  .md impor- 
tance ot peer retiew, bat JS such human p:otectioi, 
 tom^ .vc' ir:i;)!w-:entccl $.\e -A:(jLii<i l,e~.p iirrnl; ii: mind 

*'.?.l[ r ; y  !3r;::;;;;.,! *)i?icci\e i i  to e.x;iniine Cie i:oInpe- 
!rnc.c ;ifid coiyccitvce 01 the inve5iigcitor, cot 70 sycve a, 

:I-:?% fit.;..i-i>:-.!txr:,i th.1i TI(,\\ Lid.i!,~ ~ e e n i ~  :O -air. 
w!>;:>rt cBi :(;lj,--ij<t in ilLim,in resezrc-i! s:L2c!Ie> 

c 1 r q  !e:! 1' q :i? ; , ;I c.b ! n\.cl.t; ;G :U<*'' 2 

i .;,il.::!~;!e ic.,; i:. 
.I 

cOl:':ci 
I ,  
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.*' . i d  "crises oi legitimacy" are hy no means rescncd 
e\c'ctskeIy ior h m a n  experimentation. Biit certainly 
three steps in the process include (1) the poor clocumen- 
tdtion oi the problern in the iirst instance, ( 2 )  the coni ic- 
tion that prohlemc. can be promptl! solved tly clevelop- 
in$ rules, and (3) the belief that rides can reallv onl) be 
writren by lawyers. 

A Societal Problem 

Y 

A s  has been noted many timej, the proper manage- 
ment oi human experimentation requires a wise respect 
for both societal and individual rights. But one or' the 
pressing questions of our time is: "Who speaks for socie- 
ty's rights and the best interest oi all people?" For nearly 
two centuries the answer seemed clear-elected officials 
oi government. li opinion surbeys have significance, 
public confidence in politicians as their representatives 
has eroded markedly over the past decade. 

As confidence in politicians has decreased and the 
complexity of. issues increased, it has become increas- 
ingly difiicult for society to articulate its wishes and 
perhaps even more difiicult for anyone truly to deter- 
mine what they are. This situation is ready-made for the 
reltelected spokesman who claims to be the true rep- 
resentative of the people. Unfortunately. the positions 
presented may not always be totally accurate statements 
oi wcie!ai concern. 

Resolution of problems of individual patient protec- 
tion is made diiiicult, i f  not impossible, in the absence oi 
some genuine expression oi society's opinion on the 
basic legitimacy oi hurtlan experimentation. li many cur- 
rent consumerist spokesmen for society, the media, or 
selected goveroment oiiicials are corr5ct in their rep- 
respntaticc, there is  : d a y  a genuine societal concern 
;hat the benefits of human research do not merit the 
pres:lmed risk. On the other hand, in a recent poll,* 
two-ihircis oi a public sample who expressed an opinion 
i w d  continued human experimentztion as a way to 
brtter medicine far :he iuture. 

In a book widely cited as confirming the inadequacy 
of research standards.> Barber acknowledges that 70 per 
cent oi irwitutions yclled actually had human use re- 

, view cornv!;!te: befoie governnenr requirements and 
t+G: 75 per cefir thougi?r the review system was "very 
eiiect ive. ' * 

V<liich benefit-to-risk position most ciose!ely approxi- 
mates ijubiic opinirn and concern! The answers to these 
cri:;cai, LSS~C questions are ton important to be leit to 
proiessionsl spokemen--b? they consimeril;ts, po!iti- 
ciaris, iournsl?.:s, or medical researchers. 

. 

i. 

Rules of Ethical Conduct 

vinccul thai tr>r v\ problem there i i  a titie ti)[ a co::l- 
niitkei tha: can sol\*e it. Ir? practice. ibis 5cidu:rl sc.ezi; to 
\vork; ni!m (or committees) ol'ten secm tci c:pjte more, 
not iewer, proklemc. The process a l w  seems to increa.;e 
coniusion, cost, and irustration. 

Perhap ii i s  still too early to teli, but in our zeal to 
inttantlb correct all real and iniagined al~usel. of research 
palient protection, w e  may \\.elf. im overregulating the 
problem'to the benrtit o i  no one. li one prebumes mm'i- 
cat researcher ccmpetency (tvhich i> another issue) 2nd 
societal approval oi human research, the tunddmental 
ethics oi a n  individunl investigation are really not al i  that 
complicated. The patient has a right 
e To know about the experiment 

To haw c - I 1  quejtions answered promptly and truth- 

To refuse to participate (or to agree to participate) 
And, io change his or her mind and withdraw irom 

the study. 
The House of Dele@tes oi the American Medical As- 

sociation adopted an almost identical statement nearly 
10 years ago. 

Yet, today we are drafting rules and regulations that 
tend to obscure these slmpie conditions ana the critical 
role oi the conscience and ethics oi  the investigator. 
Congress directs tha: "conjeni" be obtained when ex- 
perimental drugs are used, and FDA is obligated to pro- 
vide nine paragraphs of deiinition. The August I-iELV 
Patient Protection Regulations iapplicahle only to 
ietuses, pregnant women, and in vitro fertilization) run 
26 pages of "bible" print and severely tax the reacier's 
perseverance. 

Considering our success in regulating other types of 
behavior, i t  seems possible the not rcsul: of comniis- 
sions, committees, and volumes of rules will add apprec- 
iably to the cost and coniusion, will discourage some 
research, arid give an awa oidoing something. In reality 
i t  probably will do litcle to change bad ethical princi?!ks 
oi poor investigators. 

Unquestionddy, a ponde:ous system also wil! Sener- 
ate dgzens of new prol3ierns hat ,  in turn. wit! require 
more ruies and even iurther obscure tile impr,r:ance o i  
investigator ethics. For example, rcceni dc!;: terz:!i>i:s 
over ru le  ior patient proizction ha\:;. focused or: :he 
details cii compojition m d  iticction oi  protocol revtew- 
ing committees. !t hzs been serioud:., pr~posed thai \ I )  
"protec4oiia7i otiisiders" be train& !CI stacsuch comniii- 
tees ber3ilse even thp cltlig\. cafir:o: he trustecl,' t 2 )  tile 
revic;.; civnmitiees must take sn ac!i.,,e role ir; p.lrletlt 

st.lec!im t;rcai;s? i::\es!i:;a:u:c Ciifinot IIC iia::cd !o 0::- 

tain csn:,ent" ieven tbough it is part of the crudy p3-  

tocd), and (3)  tests nwst be developed ior c.o;nrni:tee\ 
check +!!kc: comprchensicm io he al)solctd\ i >:t- in- 
tien:; 2i.u I.iderst;iici i i ~ e  cle:zi:s Oi ti>$? G U ~ : : .  f . ~ ~ ~ : ~ ' ~ :  J 

sirnpier >cfwm+~ rnu;t prevai! [hkt a l io \v  ic;r ''1:e:r r : -  

view'. !>ut keep;.acco:tn!JtiIi:~ v~hert. it b7elr\:.*:i- -: I:!- 

iU$ 

.. . .  

the ln\es:iga!or. 
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' Info]-inecl Consent 

A, v%'c turn to la\v).erj 10 c:rri<cIail<J :!ie.;e Idle, m c !  
proctzdiires, i t  i:lllst be recoz!ni:/.ed t l x t  Li\v has IciGist 
three titndmiental corrcepis thai ciiircr nidrktdly ircm 
those oi medici!ie. RegulA-~cs tiraired I N  la\vier.; \\,ill 
surely reilect these cliiierznces. i.iw is t?sentially re- 
trospective iil i t s  outlook. t.i.iiik nieclicinc: must iacub 
prospective$*. LJ:~ can cleilne i;;ue.; in  blx! or i*:h;te, 
guilty or not guilty. iL4liie nierlic:ine mwi  .ilmos: JIU ,:.*:s 
deal in shades oi ;:rei\'. 8\-\ncl, iinaily, i c i \ i ,  iii it. conre;,iion 
is  generally abic to cieal i v i t h  people as true equal.; 
whereas nieclicine t)y i ts nature niiist ~onstantly rccog- 
nize Vast diiierences in hcrman !ieIi.iviar and composi- 
tjon. 

Perhaps nowhere are these diiierencel; ir! perspective 
more clearly demons:rated, anti more app!icable to mecl- 
ical research ethics, rhan in the ccncept of "iniormecl 
consent." In a discussion oi this concept, i t  has been 
explaiiied: "LVhere a proiejsional har a much higher 
knowledge thm the person wit5 whom he is dealing, the 
professional pick> '-rp J duty to at least semiprotec: the 
ordinarv person i*li:h whom he has business."' This 
seems 5. most reasomble pojiiion and not 2! all ~t var- 
iance with geneiiirions oi mec!ical ethics. i t  has recen!iy 
been legally however. that  inasniuch as a 
patient has the right to decide \vhat will tie done with his 
body !at least insoia: ,is nierlicine Is concernecli, tie has 
the right to a l l  iniorriiation necessary to J I I O W  him to 
make that decision intelli$enti\,. I t  is then rca.;oried thai i t  
i s  the physician's du:y io be scire the pa;ien: ir. " i d l y  
inicmetl" and c q x h l e  oi makin? the clecision !bat more 
oitcn than not he  probail!\, tt:migtit the physician tviis 
supposed to m A e  it1 die iirzt pl'tce. 

Asic!c ircm the tmturecl metiical logic invohed anci 
the iart that ,111 risks are either not k n o m  or dl are at 
least potentiJilv pos.;iblt., tno other aspt'cts oi this cioc- 
trine are disturtiing io ptq sician-iniesti~ators. Ol,viously 
"iniormecl consent" i s  svnerpistic concept involving 
more :h,in s h p i v  iniorminp AI;C/ consenting. Yet y e -  
cijely and pracricallv ivhzt i s  intended seems to defy 



Conclusions 
This critique oi  our current medicd-ethical er,\:iron- 

merit has intentionally tried to be provocative. Our pres- 
ent path for assuring patient protection may well be 
leading ciown an ulrimtety impossible avenue that is in 
i i ie best interest o i  neither patient, investigator, nor soci. 
ety. SE?\\ tkinkifig and ditierent solutions to patient pro- 
tection sure!y will be necessxy i f  human resexch is not 
to sragnate. Summarized below are some :houghts on 
these diiiicult ethical qttestions. 

1. In the broadest sense, both the cosis ard the bene- 
fits of i! dynamic, p:oducti\:e human medical research 
program are borne by socieiy. Yet society has no satis- 
iactory method ior expressing approval or disapproval oi 
healtin research policy. The proiessional spokesmen oi 
the day i k j t  ail be considered suspect. Indeed, it is not 
trcrlv knvxn ii, in the mind oi society, there is J. problem. 

-This.voic! in social direction needs to be iilled. An eifort 
to cietdop a positive congressional "informed consent" 
!hat clearly estabiishes socieiy's objectives and limita- 
tions niisht k attempted. Absent such guiding gov- 
ernmental pcdicv statement, could the approval and di- 
rection oi society be determined through periodic, large 
scale, expertly and objectively administered opinion 
polls having the stature oi a national reierendum? 

2. Schoiars ai patients' rights and human experirnen- 
tation seen1 agreed on o w  point-dspite at! the trap- 
pings, ii i s  :he conscience and con~ern-.of_I_t?finvgs- 
rigator that will really determine-!! tk. 22tient is i z ~ l y  
Jreatty. )'et \ve are ir: the process oi assembling amas- 
$\#e naiional system ot-c_qprnitte> ug?. c0mTitt-s 
that a! best 5ecms determined to.&ju!,e.this commaly 
k!d.-.an.ci GdS3iecept. Would the monies and 
energies now going into- creating and maintaining this 
research policing svstem be better spent supporting a 
iev: ce!:ters for research ethics and requiring each inves- 
tigvtor as a prereqcisite to research endeavors to present 
c\kknce that he or she had aitended rnd passed such a 
pe:ioci ~i thoughtiul review of ethical problems? Would 
such haw a greater impact on outcome than the scheme 
of deperson&ed difiusion o!' responsibility we are de- 
\e;opirip? 

3. "ltifc~rniec! consent" i', or has replaced medica! 
ethic:, 21; a standard; yet nc; one sc"?:ns able tc realisti- 
~ ~ i l ! ; ,  anci prospectively ceiine i t .  I i  pushed to i i s  
uitirnate--2s i t  must be by lawyers and regula!ors-it i s  
clearly tieiiher practical, re5pectiul 0: roriety's interests, 
nor ! i M y  !G sfirnu!a:e qitimal person.-tltrccl cthicai 
rrestn:el?! irorn the in i  zsiis:i!a:. ',?.c?r~ld i t  p1o: be batcr tc 
terminare t i i t .  ill-conceived notic!r, thai one cdil sjve :t,/;\ 

.. - - . 
---.. __________ __- ----.----- 

,#.  Inf0rrrit.d Conspni'' to any niedicjl research experime! 

atid rely injt.;.ad c;n 1h9 airex!: p..rai)iishtri "assL~~~:;picrn 
(Ji t i k "  C C ; I I C ~ ~ ~ <  Under Itus precep:. !i 13 :!!e in5;cs- 
t i p k x ' s  w.ponsi!>ility to I)? sure the piitient-subjt.:-; 
derdands !ha: a ie;.el ol risk i s  invol\ed ancf tliat the 
patient-subject accepts this risk-withotit illur.ion of 
cornpreiiensive unders:andirig--just as he accepts rnany 
risks of our day. 

4. Inastiiuch as collective society.is the benefactor oi 
the good rcwlts oi human research and the patient is 
asked. to xwme the risk, is i i  not time for society to 
express i ts  willingness to pay inc!ivldual, no-fauli costs 
ihrough scmik i o m  oi  ;1 resedrch ins:trance systein! Sach 
delegalizatlon OC our system M ' O U ! ~  probJbly do mow to 
create an  honebt, trusit'ul atrcosphere and high ethical 
principles than almost m y  othtrr single efiort. 

As \ve grope i o r  new solutions to these complex PiGii- 
lems, perhapswe can be encouraged by kVarren Burger's 
cornmen\> some eight year; aso. The man who i s  now 
Chiei jusrice oi the United States said: "[!It i s  not the 
role and function oi the law io keep pace with science. 
Yet the law has demonstrated its capacity over the years 
to develop new techniques to meet new problems."" 
It might also be well to keep in mind recent conirnents 
oi former Senator Sam Ervin, Ir.. expressing coccern 
about legislation to create the Consumer Protection 
Agency: "The act i s  based upon two premises which I 
don't think exibt- The first premise is that every business- 
m2n [In this context, subjtitute ini:er(ip:orj-si:s up 
nights trying to devise new i?:ays to defraud his cus- 
tomers. The second premise is thai  a!l American people 
are mentally inieriocto the  point where the:! can't look 
aiter their own interests and ha\ e :o be put under some 
kind oi  bureaucratic guardianship."'3 

Resesrch ssbjects and patients ciejerve the very bes! 
medicine has to give. Let us be sure we develop an 
ethical protection system that does nG: prevent their 
getting it. !U 
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/nterdepartmenta/ letterhead 

MailStation L- 54 

Ex!: 786 1 

February 24, 1977 

Human Subjects Committee 
c B 

TO: 

SUBJECT: Next Scheduled Meeting 

A meeting o f  the Lawrence Livermore Laboratory Human Subjects Committee 
has been scheduled f o r & c a - L  -lj7lat-_?;gg.p.m. i n  the \ l a d e o m .  The 
top ic  for discussion w i l l  be ozone exposure i f i iumans. Additional subject 
matter i s  attached f o r  your information. 

Also attached i s  an a r t i c l e  t i t l e d  "Protection o f  Human Research Subjects: 

W i l l  you please l e t  me know i f  you w i l l  no t  be able t o  attend t h i s  meeting. 

.-7:. ,/ ':: 
c. - 

, 
f l ,  

: ..;/ - 
L.. 
fP! 

I- Are Ethics Necessary?", which you may f ind  o f  in terest .  

&d* - .  
Viv ian L. James 

Dis t r ibut ion:  
J. G. Beatty 
M, -1.1. .Biggs _- 
R. L. DobsoT 

S,D . - COl5- 

D. B. Gordon 
F. 7. Hatch 
J. S. Johnson 
P. Meyer w/o attachments 
attachments 



LAWRENCE LIV' 'IMORE LABORATORY 

March 17, 1977 

Mr. David A. Dorinson 
Assistant Counsel 
Of f ice of  the General Counsel 
590 University Hal l  
SysteRkJide Admi n l  s t r a t i  on 

Re: Medical Practice I n  Callfornla 

Dear Mr. Dorinson: 

A question has been raised by our Research on Human Subjects 
Caunittee as t o  whether a v l s l t l n g  M.D. may par t lc ipate in research on 
human subjects, which 
licensed t o  pract ice medicine i n  another state, but  not I n  California. 

Involve some medical practice, when he 1s 

May we have your opinion on t h l s  question. 

Very t r u l y  yours 

fC;pIOIW S l G h R  s< 
t IL I+. GnBF ,. -J 

R. ti. Dyer 
Legal Liaison 

RHD:eRI 
cc: 0. Shepherd 

M W i t y O t -  PQBox808 Liverme,Calitcwnra 94550 0 Telephone(4 t )447-1100 0 Telex34-6407 AEC LLL LVMR 0 Twx910-386-8339 AEC U. LVMR 



* ‘QE OF THE GENERAL COUNSEL 
JNIVUISrrYHALL 

BERKELEY-EXlXiiSION 2-2821 

LEGAL LIAISON R.  II. DYER 
Lawrence. Livermore Laboratory 

- .ir 
R e t  Medical Practice i n  Cal i fornia  

Your memorandum of March 17, 1977 notes that 
a quest ion has been raised by the  LLL Research on Hunan 
Subjects Commietee as t o  whether a v i s i t i n g  M.D. nay 
p a r t i c i p a t e  i n  reseuch  on hunan subjects, which may i,-.70l..*s 
some medical practice, when he is l icensed to practice 
medicine in a n o t h e r a t a t e ,  bu t  not  i n  California.  

of California i f  she or he holds a valid certificate as a 

under an express exemption from c e r t i f i c a t i o n .  
no express exemption for physicians l icensed i n  another 
state when par t i c ipa t ing  in human subject research. 

Please l e t  me know i f  you have any questions. 

C 
0 
P 

. 
A person may only p rac t i ce  medicine i n  the  State 

.physiciam and surgeon or is authorized t o  prac t ice  medicine 
There i s  

Y 
CC: Director Batze 

I). S h e p h e r d 2  

.. * * . ,. . .  . 
. .  . ~ 

David A. Dorinson 
Assis tant  Counsel 

~ .. . .. -. ., . .... :... . . . ._ . 
-I_: . . . . _  . .  

2- ’ 

. -. 
, ... . 

UNIVERSITY OF CALlFORh’IA-(L.tt.rha.d lor inlard*prrtmenul use) 
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.. . ADMINISTRATIVE ESCORT REQUEST 
(PLEASE TYPE) 

NO. 11415 
DATEREQUIRED: Mrm 7* Ion  TIME: FROM: 1:a TO: 4:00 

VISITOR(S) NAME AND AFFILIATION: Dr- Davld B. 6mba 
Vetmmas Hospital. tfveraors 

BUILDING(S) AND ROOM(S1 TO BE VISITED: 4 4 2 5  

MEET A T  SOUTH BADGE OFFICE 0 WEST BADGE'OFFICE 

PRIMARY ADM1NIS;RATIVE E S C O R T ~ l f t ~  L- DEPT. 00 -'' E X T 7 s h l  B L D G . m R M . 4 1 5  

ADMINISTRATIVE ESCORTS: c- 
PURPOSE OF VISIT: Attead arating of f& Huaa subjects wit- 

IF CAR PASS IS REQUIRED PLEASE EXPLAIN: 

LIST BUILDING COORDINATOR THE PRIMARY A.E. HAS CONTACTED FOR EACH BUILDtNG THE VISITOR WILL ENTER: 

I 

lkvld C, S m  54 .'.. ! n n - w . l -  
EXT. DEPARTMENT AUTHORIZED REQUESTER MAIL CODE SIGNATURE 

LL3931 (REV 3/76) 

2 0 0 11 8 3 8 

MAIL REQUEST TO BADGE OFFICE, BLDG. 310, RM. 120-L-370. THISREQUEST MUST BE I N  THE HANDS OF ISSUE 
OFFICE PRIOR TO VISIT. IF NECESSARY, PLEASE Ym'D CARRY TO ASSURE PROMPT SERVICE. 

/' . 

I 

REQUESTING DEPARTMENT COPY(YELLOW) 


