
. . . .  

. .  ... - . . . . . . . .  . . . .  
.. 

. . .  . .  . . . .  . . .  . .  ..... . - . ... . . . . .  .. 
. . . .  

:. .i _- . . .  . . .  - ... . . _  .... -_ .- . . . .  

..... . . .  . . . - ~,.. -. _- ~ . . . . .  ..-.. . . .  

.. 

.-. .- _. . - 
. I  - - .  _ _  . .... - ._.- . 

< t  I I 

FACT SHEET ON MANHATTAN ENCINEER DISTKICT 
(MED) PLUTONIUM EXCRE'I'ION STUDIES 

. . . . .  

Purpose of Study: To determino excretion rata  f o r  
pl l r tnni i r rn  in m a n .  

Weed : 11 Several t h o u s a n d  MEJl workcrs 
hand1 i ng p l u t o ~ l i u i n .  

2) Accurate i n f o r m a t i o n  needed on 
retention and excretion of intcrnal 
p l u t o n i u m  f o r  sctting sa fe ty  c r i t o r i a .  

3) Animal experiments produced con- 
flicting data which c o u l d . n n t  be 
extrapolated to man. 

, 

Protocdl,: Selected hospitalizcd patients in jec ted  with various 
amounts of s o l u b l c  plutonium. 
co l l cc ted ,  measwed and recorded f o r  plutonium d i s -  
charge for several w e e k s  Eiftcr i n j e c t i o n .  

Body excretions 

Between A p r i l ,  1945 and July, 1 9 4 7  CAEC established 
in January, 1947. One patient i n j e c t e d  after t h a t ,  
on July 18, 1947)- 

MED Hospital  in Oak Ridge, Tennesscc. (1) 
Strong Memorial Hospita l  o f  the University of 
Rochester, Rochester, New York. (11) 
Billings Hospital o f  the University of Chicago, 
Chlcago, Illinois. (3)  
University Hospital of tho University of California,  
San Francisco, California. ( 3 )  

. .  . . .  -. . .  ....... 
The three university h o s p i t a l s  were associated with  
#ED con t rac to r  l abora to r i e s  and some s t a f f  members 
held jo in t  appointments at t h e  h o s p i t a l  and the MED 
contractor l a b .  

. .  

S' Involved 
. . -  . .  

. I . .  . . . .  . . . . .  . . .  
. .  . . . . . .  

Total : 18 

. . . . . . .  13 males .sex: 

. .  

. .  . . . . .  
. . . . .  

5 females 
. .  

. . . . . .  
. . .  . . .  . . .  ... 

4: 1 5  whites 
. '  3 blacks . - _ .  

. . .  -.-. .. 
. -  
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- 2 -  

Age : 4 5 - 6 5  years 
3 4 - 4 5  

.. 18-35 
4 - -.-. . .. - 

...... 

. Selection Cri t .e r ia :  

1 3  
2 
2 
1 

By combina t ion  of age and h e a l t h  
prognosis - p r e f e r r i h l y  45. or o l d e r  and/or 
with a l i f e  c x p c c t n n c y  from an  existing 
d i s e a s e  o f  less t h a n  10 yea r s .  Most  
patients i nvo lvcd  were diiignoserf a s  
having somc d i s e a s e  which would h c  r a t a 1  
wfthin a shorter per iod .  nevration from 
t h e s e  criteria occurred. fn one casc, 
the diagnosis later proved to Lc 
i naccura t e .  . .  . . .  . .  

Smvival T i m e  after I n j  e c t i o n s  : --- 
< t  6 
1-3  3 

I 
I 

7 
/ /  

/ 
/ 

1% 
1 0  
A ?  
%L&% 

x - 6  
3 T, 

I 

I 

. . . .  
h.-A-Ln ”, . .  

. .  
: Cause o f  Death:- . All deaths  i n  f i r s t .  t h r c c  years r e l a t e d  

. . .  to diagnosed exis t ing  i l l n e s s .  Latcr 
deaths unrel ; i t .ed to plutonium exposure 
[pneuronia and heart d i s e a s e ) .  T h c r c  is 
no ev idence  to suggest t h a t  t h e  plutonium 

d i s e a s e s .  

By c v r r c n t  s t a n d a r d s  f o r  a body burden 
(perxi s s i b l c  amount of  pluton.ium in 

Range from 2 to 145 (I .  case) 

. .  

. i n j e c t i o n  i n f l u e n c e d  t h e  course of the 

- Amounts of P U L g c c t e d :  

. . .  human body) .  . .  ....... . .  

. .  . .  Average- 7 . . . . . . . . . .  

Sc ient i f i c  References to Study’: 

Passing references to this study have been made in the scientific 
literature from time tr~ time. Several rcports on the study,wcre 
written between 1946 and 1 9 5 0  by Deople  a s s d c i a t e d  with t h e  

. . .  . . .  ..... . .  

. .  

. 
. . . .  tudy. Many remained c l a s s i f i e d  until about 1969-1971. 

.... 
. .  . .  \ .... 

. . . .  . I .  

I . .  . .  . .  ../. . . . . . . .  . . . . .  -. . . . .  . .  .- . . .  . .  _ .  ... . . . . . . . . .  
.I..’? . . . . .  .-. , 

! ; . 8 Q ~ . $ ! & ~  L .  . . . .  4 
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Several unclassified reports were published over t h e  years .  
They inc lude:  

E ,  R. Russel l  and J .  J. Nickson: D i s t r i b u t i o n  and cxc re t ion  of' 
plutonium: in I n d u s t r i a l  Medicine on t h e  P l u t o ~ ~ i r t r n  P r o j e c t  
(R. S .  S t o n e ,  Editor), National Nuc'lcar E n e r g y - s i e s ,  D-ivision 
TV, Vol, 20, M c C r a w - H i l l ,  New Y o r k ,  246-263 (1951). 

exposures i n  man: Heal th  Phys. 10:.773-389 (1964). 

1 E. Maxwell, R. Fryxell, arid If. 11. LanEhaa: Detcrmina . t ian  of 
plutonium in human feces: J. B i o l .  Chem. 172:18$-190 (19481, 

The definitive dis'cussion af t h e  study was in a cliaptur by 
Dr, Patricia Durbin e n t i t l e d  "Plu tonium in Pian: A Xew Look 

- _  - J ,  S .  Robertson and S ,  H. Cohn: . E v a l u a t i o n  uf plutonium 

i n  the book Radiobiology 
3 .  W. ~ r c s s o f t ~ ~ c  

. . . . . . . .  
In 1972 Dr. Patr ic ia  Durbin, who had acctlmulated data on s t u d y  
for book chapter ,  explored possibility of rollowing up l i v i n g  

In 1973 Dr. Durbih transferred infornation and records t o  
Dr. Rrrwland and the Cente r  f o r  Human R a d i o b i o l o g y  (CIIR) a t  
Argonne NaTianal Laboratory. CJIR a r r a n g e d  f o r  follow up study  
Of three of the four l i v i n g  p x t i e n t s  arid for exhumation of thc 

. pat ients .  

y of two deceased patients. 

n'-Z974 two papers on follow up were prcpared for International 
Congress of Radiation Research m e t i n g  in Seat t l e .  
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WOTE TU EDITORS AND COKYE9PONDENTS: 

The a t t a c h e d  Fact S h e e t  on the  Injection of 18 patients  
with plutonium undcr t he  Worl~! War IT Manhattan Projects 
(MEn) wzs prepared hy t h e  Atomic Energy Commirjsion in 1974.  
(The I3RDA i n h e r i t e d  the  AEC records on t h i s  Matter when it 

‘came into being in 1975). 

In 1974,  also, the AEC conducted an investigation t o  
determine whether or n o t  the patients had been t o l d  the nature 
of  the in jec t ions  and had given t h e i r  permission, It was 
fQUild that  t h e  patient i n j e c t e d  in 1947 had been informed and 
had signed a consent agrccinent in the presence of two doctors.  
The records on the othcr 1 7  patients 1 

As a result of the 1974  investigation, the dactors of 
the four patients alive a t  t h a t  time were contacted and asked 
to tell the patients of t h e  na tu re  of the MED i n j e c t i o n s .  
One was not  told because her doc to r  f e l t  t h e  knowledge would 
b a b e  detrimental to h e r  health. She has s ince  d ied .  The 
ather thrcc patients, a l l  of whom a r e  alive as of February, 
1 9 7 6 ,  were informcd a n d e i g n e d  consent forms) providing for 
periodic  medical follow up s t u d i e s .  

by  Urs. Dkrbin and Rowland on the findings thus  far crf the 
fol low up s t u d i e s .  

Since 1 9 7 4 ,  a l so ,  s c i e n t i f i c  papers have been presented 

. .-_ .. -. 
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