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A planned research s tudy on t h e  metabolism of  promethium i n  huiians has  
reached t h e  s t age  of use  o f  hunan volunteers .  This  s tudy i s  p a r t  o f  our  
Schedule 189 p ro jec t  t i t l e d  Whole Body Counting approved f o r  F i s c a l  Year 
1967 and i s  a cooperat ive study with t h e  Hanford Occupational Health Founda- 
t i o n  (HOIIF). The proposed study i s  d e t a i l e d  i n  t h e  attachment t o  t h i s  l e t t e r .  

Experiments involving t h e  use o f  h u i m  volunteers  on t h i s  p r o j e c t  have 
Included among t h e s e  s t u d i e s  w a s  a study of been conducted f o r  many years .  

technetium metabolism c a r r i e d  out i n  1965 i n  cooperat ion with t h e  Univers i ty  
of Washington Medical School which i s  similar i n  many a spec t s  t o  t h e  study 
planned with pronethium. 
Volunteers by Univers i ty .of  Washington medical doc tors  and i t s  metabolic 
behavior and excre t ion  rate were measured by Eattelle-Northwest s c i e n t i s t s  
us ing  whole body counting and bioassay techniques.  A con t rac t  w a s  w r i t t e n  

funds t o  t h e  Universi ty  of Washington. 
t i n e  t h a t  t h i s  was not necessa r i ly  t h e  procedure t o  be  used f o r  subsequent 
work. 

I n  t h i s  s tudy 95Tc w a s  adminis tered t o  huaan 

' b y  t h e  AEC-RLOO t o  pay t h e  volunteers  by t r a n s f e r r i n g  Battelle-Eorthwest 
It was ou r  understanding a t  t h a t  

We, t h e r e f o r e ,  reques t  a )  your approval t o  p e r f o m  t h i s  s tudy,  b) 
i n s t r u c t i o n s  as t o  t h e  c o n t r a c t u a l  procedures t o  fol low f o r  covering t h e  c o s t s  
incur red  by HOHF i n  reimbursing t h e  volunteers ,  and c )  a i d  i n  eva lua t ing  t h e .  
p o s i t i o n  of Battelle-Rorthwest and i t s  personnel wi th  r e spec t  t o  Dossible 
l e g a l  ac t ion  r e s u l t i n g  i n  economic l o s s  and i n  obta in ing  insurance t o  cover 
such loss .  
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1.‘ 
i . T  

1. i / 

THE METABOLISM, DISTRIBbTION, AND EXCmTION OF PROMETHILN I N  HUEL’VJS 

Purpose of Study 

This  study i s  designed t o  de f ine  t h e  genera l  metabolic behavior  of  promethium i n  

t h e  human body. 

l i m i t s  can be im2osed for workers handling l a r g e  q u a n t i t i e s  of 147F?n now being 

separa ted  from Hanford wastes; 2)  s ince  rare e a r t h s  such as p r o n e t h i m  have a 

. .  metabolic behavior s i m i l a r  t o  plutonium, t h i s  s tudy w i l l  g ive  an ind ica t ion  of  
t h e  metabolic behavior of plutonium as wel l  as use fu l  experience f o r  t h e  planned‘ 

experiments using t h e  e l ec t ron  capture  i so tope  237Pu; 3)  any unique metabolic 

p rope r t i e s  of rare e a r t h s  which may have medical app l i ca t ions  can be observed. 

The b e n e f i c i a l  r e s u l t s  of t h e  s tudy are: 1) r e a l i s t i c  exposure 

General Procedure 

I n  t h i s  experiment pa id  adu l t  volunteers  w i l l  i n g e s t ,  will be i n j e c t e d  with,  &xd 

w i l l  i n h a l e  small q u a n t i t i e s  (0.1 pCi) of 14 3, . 
chemically pure except f o r  a few percent  of 144Pm. 
e l e c t r o n  capture  i so topes  which produce very low dose r a t e s .  

vo lunteers  w i l l  be used f o r  each mode of i so tope  adminis t ra t ion .  

were produced a t  t h e  Oak Ridge Cyclotron and separa ted  and p u r i f i e d  a t  B a t t e l l e -  

Northwest l a b o r a t o r i e s .  They w i l l  be s t e r i l i z e d  arid pyrogen t e s t e d  by a S e a t t l e  

pharnaceut ica l  l abora tory  o r  by t h e  Univers i ty  of Washington Yedical School and 

i n  a l l  t h r e e  nodes of adminis t ra t ion  descr ibed above, t h e  i so tope  w i l l  be  administered 

t o  t h e  volunteers’  by medical doctors  of Xanford Occupational Health Foundation 

without anes thes ia .  After adminis t ra t ion  t h e  d i s t r i b u t i o n ,  r e t e n t i o n ,  and excret ion 

w i l l  be  measured by Battelle-Northwest l a b o r a t o r i e s  by whole body counting, and 

gamma-ray counting of excreta .  

i n i t i a l  adminis t ra t ion.  

This rad ionucl ide  w i l l  be radio- 

Both 1441?m and 143P, are 

As planned, s i x  
The i so topes  

These s t u d i e s  w i l l  cont inue f o r  about 1 year  a f t e r  

Radiat ion Dose 

The radiochemical p u r i t y  and t h e  i s o t o p i c  concent ra t ion  o f  t h e  m a t e r i a l  to be 

administered t o  t h e  volunteers  w i l l  be v e r i f i e d  indeiiendently by Battelle-Borthwest 

staff  menbers of  t h e  Radiological  Cnemistry and t h e  Radiological  Analysis Uni t s .  

Small amount of s t a b l e  neodymium ( t a r g e t  elenient) w i l l  be  present  but  a t  concen- 

t r a t i o n s  a thousand times lower than an mount  considered t o  be t o x i c  t o  hmms. 

Using d a t a  from a n i m a l  experiments and t h e  I n t e r n a t i o n a l  Comiss ion  on Radiological 

P ro tec t ion  ( ICFP)  parameters, t h e  t o t a l  r a d i a t i o n  dose t h a t  each volunteer  tiould 

r ece ive  i n  t h e  planned experiments has been ca lcu la ted .  The dose would be 0.006 r e m  



Radiation Dose - cont’d. 

for the whole body, 0.009 rem for bone, and 0.060 rem for the liver. 

liver is about the saTe as the maximum permissible daily dose for an enployee and 
is only 0.000003% of the I C R P  maximum permissible working lifetime dose for the 
em2loyees. 
the amount to be given, and adninistering the radioisotope. 
confirm dose calculations and suggest the minimum amount ofbradioisotope needed to 
make the physical measurements. 

The dose to the 

HOEIF will have the responsibility of calculating the dose, prescribing 
Battelle-Northwest will 

Detailed Procedure 

1. Hanford Occupational Health Foundetion will advertise for adult volunteers 
through the graduate school and possibly the Hanford Project Ilews. . 

2. Volunteers will be interviewed and selected, and will sign a voluntary 
consent agreement with Hanford Occupational Health Foundation. 

3. Volunteers will be paid by h’anford Occupational Health Foundation with 
money transferred from Battelle-Xorthuest through the AEC to HOHF. 

lb3F’m will be administered to the volunteer by Hanford Occupational Health 
Foundation personnel by ingestion, injection, or inhalation. 

Imediately after a&ninistration and for a period up to 1 year, measurenents 
of the distribution, retention, and excretion of the isotope in the volunteer 
will be made by i3attelle-Uorthqest personnel. 
nade by whole body counting methods m d  analysis o$ blood m d  excretion 
sarcsles. 
blood szmpling will all be arranged by Xanford Occptional Health Foundation 
but will be plznned together by Hanford Occupztiona) Health Foundation aqd 
Battelle-Northwest personnel. Hanford Occupat ionax Health Foundztion will 
approve a l l  contact with the volunteers. 

Data obtained from the studies will be analyzed by both Hanford Occupational 
Health Foundation and Battelle-northwest and will be published as a co- 
authored paper from both institutions. 

4. 

5 .  

These neasurecents will be 

Scheduling of volunteers for studies, exSretion collection, and 

I .  

6. 

Note: Hanford Occupational Health Foundation has obtained liability insurance 
to cover the risk of any possible health damage claims. In our studies 
with the University of Washington, they are a lso  insured against any 
possible claims. 


