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Phase I ( I n i t i a l  Study Phaso) urd  Phue 11 (Grouth Phaae) are concerned 
primarily with  r e g u l a t o r y  and l i c a a a i n g  8 8 Q e C t S  of irotope power sources 
and do n o t  need carmentlng. 

Phase I11 (General Applicat ions)  f a  concerned m d n l y  with  8n e v a h a t i o n  
of t h e  p u b l i c  h u u d  f r a n  i s o t o p .  power wurces from a c c i d e n t s  o r  from 
random exposure to r a d i a t i o n  frcm laplanted paver a o t ~ r c e s .  

The a m b e r  ured in a11 r f a k  e a t h a t e r  i r  t h e . e q a i l i b r i r m  number, i . e . ,  
t h e  number of 200,0oO implanted droicer a t  given tirPa. 
c a l c u l a t e d  by urine,  mong o t h u a ,  tho i n t r o d u c t i o n  rate of devices ,  an 
age s p e c i f i c  m o r t a l i t y  rate of the r * c i p i e n t s  r a d  device f a i l u r e  rate. 

I 

For t h e  i n t r o d u c t i o n  r8t8, 8 v a l u e  of 1 0 , ~  lqlrnts per y e a  w 8 8  
aaauned. A8 I tmdrrstmd i t ,  this a- l a  an ertiaata made by t h e  
Nat iona l  H u r t  I n a t i t U t e  ( o r i g i n a l l y  a figure of 100,OOo v u  auggcrted).  
I do n o t  knou wh8t t h i a  number l r  bared cm, b u t  i t  i a  conceivable  that 
t h e  log i r t ic r  involved ii f a p l a n t i n g  (largo nmbara  of) devices could 
poaafbly l i m i t  t h e  implanta t ion  rate to le88 than 10,000 p e r  year .  Al60, 
it i o  n o t  clear vhathcr t h i a  amber r e f u r  t o  the implaa ta t ion  of devices  
i n  ON p a t i e n t a  or lncludea replacement ofr!dstriceS t h a t  have f r i l e d  
(approximately 6% of total number of device.). 

This figure i s  

It i s  f e l t  that several of t h e  urunptionr d e  i n  astFPutfng the amber. 
o f  implants are Un8CCept8ble frol the medic81 p o i n t  of vim#, and r c r u l t  
in an u n r e r l i s t L c 8 l l y  l u g e  ntxnber of devices  fmphnted. 
in c a l c u l a t i n g  m o r t a l i t y  d8t8,  i t  is .srrled t h a t  r e c i p i e n t s  l i v e  and 
die  8s normal fudiv idua lo ,  their age apacif lc  m o r t a l i t y  w i l l  not change 
v i t h  time and t h a t  a l l  death to  natural h e a r t  d i s e a s e  rill be prevented. 

As an exmple, 
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It would seem t o  m e  t h a t  Ln vi- of the many pa tho log ica l  changer ruch 
ail u t e r i o  s c l e r o t i c  changer that f r r q w a t l y  r c c v y  or cause ca rd iac  

tho  l i f e  8p.n of r e c i p i e n t r .  
number of devices  a t  e q u i l i b r i m .  I u r t h m e ,  f m p l a n u t i o n  of an 
arrL8t device  d a r  no t  prevent  daatb fra h u r t  dfreue and, i n  f a c t ,  
could be an b p o r t m t  caure of death in r e c i p i e n t s  of u r i r t  davicer .  

I n  v i w  of thfr i t  w u l d  reem t a u o n a b l e  t h a t  u8e of c o r r e c t e d  as ruapt ions  
could  r i g n i f f c u r t l y  seduce t h e  p ro jec t ad  o u b a  of i n p l a n t e d  devices  a t  
e q u f l i b r i m  m d  thus &ecreue t he  rdiation .rporuro t o  the populat ion 8t 
luge. 

a b n o r m d i t i a r  t h i s  488mptiOn i 8  iQComect .nd ~ ~ r m l l 8 t f c 8 l l y  inc reoss r  
This l u d r  to 8a incre888 in the  total 

Another Lmportmt mounpt ion  i n  e r t h a d w  the r r d i & t i o n  exposure t o  t h e  
gene ra l  populat ion depondr on t h e  raturn to aornul a c t i v i t i e r  o r  lift- 
p a t t e r n  of all r a c i p f e a ~ r  of u r i r t  devices. %is urrnapt ion is tenuous 

Therefore ,  f t  would be of Lnrportanca to  c a l c u l a t e  t h e  exposure of tho 
genera l  publfc  in t he  case that only 75% oc SOX of the h e a t  r e c i p i t n t s  
are abld t o  r e t u r n  t o  normal l i f e .  

In genera l  i t  would seem t h a t  t h e  c o n c l w i o n r  are b u e d  on as8tmptionr 
t h a t  favor  u n r e a l i r t i c a l l y  larga nrmb.rr of dlVk.8, long l i f e - s p m r  of 
p a t i e n t s  and devices  and extruw e f f e c t f v e ~ r r  of t h e  the rapeu t i c  meanwe. 
Applying a v a i l a b l e  medical knwledgo .od expcir t i re  i n  8 r a e v a l u r t f o a  of 
a s s m p t l o n r  used by t h e  origfnators of the report i 8  reemmended with t h e  
expectance t h a t  th i r  misht conc8ioably r e r u l t  it& s i g n i f i c a n t  lowet 
estiaiates of r a d i a t i o n  dore t o  t he  public.  

i n  V i m  Of W a i l a b l e  infOtPa&tioQ OD Cl in ic81  fOLLoU-Up Of c ~ d i 8 ~  Pa tbUtS.  

c 

In f i n a l  a n d y # f 8 ,  i t  is o a c r r r u y  t o  urlire t h a t  perhap. the nuin 
problem in connect ion u f t h  fmplmted  fratopa power 80urcas fr the 
involuutary exporure of  ths genera l  pub l i c  wi thout  M . t r i den t  d i r e c t  
b e n e f i t  a t tached .  
r e l a t i o n r h i p  f o r  r a d i a t f o n  induced ~ l l g a m c f e r ,  this problem of 
involuntary exposure becomer an absolute oad, even i f  the actual r8d ia -  
t i o n  a rpo ru rc  i f  found to  be only a fraction of the one r8 t imated  in the 
r e p o r t .  
fee1 t h a t  we cannot  comarent at  this the on t h e  a a t f c i p a t e d  risks t o  
t h e  general public  from isotope pousr 80urces. 

I f  one conre tva t ive ly  u r ~ r  8 1in.u dose-ef fec t  

In view of t h e  p o t e n t i a l  rmcartrbntier in the conclus ions ,  I 


