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Irradiators 

We have developed and patented a blood i r r a d i a t o r  potentially useful for a variety 
of clinical  applications such as: 
rejection, treatment o f  leukemia, treatment o f  arthritis and other applications 
involving cell ular immune reactions. 
should review the problem prior to  the time when pressures develop for  clinical 
testing. 
further material can be supplied or a group discussion arranged. 

suppression of early organ or tissue g r a f t  

We believe the human subjects commi t tee  

The following is provided t o  ass i s t  in such review. If desirable 
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Ext racorporeal  i r r a d i a t i o n  o f  b lood has shown promise i n  suppressing e a r l y  
r e j e c t i o n  o f  renal  a l l o g r z f i s  and i n  t r e a t i n g  chron ic  lymphocytic leukemia. 
Prev ious ly ,  nea r l y  a1 1 b lood i r r a d i a t i o n  has i nvo l ved  b r i e f  i n t e r m i t t e n t  
exposures w i t h  h igh  dose ra tes .  
continuous i r r a d i a t i o n  o f  b lood suggests t h a t  doses g iven c h r o n i c a l l y  a t  lower  
r a t e s  are  more e f fec t i ve  i n  suppressing g r a f t  r e j e c t i o n .  However, no s u i t a b l y  
p o r t a b l e  device has been a v a i l a b l e  t o  permi t  eva lua t i on  o f  e f f e c t s  from chron ic  
i r r a d i a t i o n .  
b lood i r r a d i a t o r .  A f t e r  p re l im ina ry  t e s t i n g  o f  a v a r i e t y  o f  source ma te r ia l s ,  
17'Tm was se lec ted  f o r  i t s  favorab le  be ta  energy, low cos t ,  and c o m p a t i b i l i t y  
w i t h  the  f a b r i c a t i o n  requirements. 
po l y fu r fu ry l  a lcoho l  w i t h  subsequent high-temperature conversion t o  v i t reous  
carbon. By sequent ia l  l a y e r i n g  o f  t he  a lcoho l  and suspending of '"Tm203 i n  
the  mid layer ,  a u n i t  i s  produced w i thou t  any r a d i a t i o n  exposure and w i t h  the  
source ma te r ia l  conta ined on bo th  a macro and m ic ro  scale. 
u n i t  t o  reac to r  neutrons produces 17*Tm w i thou t  a c t i v a t i o n  o f  t he  v i t reous  
carbon. 
s tud ied  i n  l a r g e  animals. 

Tests w i t h  goats t y p i c a l l y  show a drop i n  c i r c u l a t i n g  lymphocytes t o  20% 
of normal w i t h i n  a week f o l l o w i n g  i n i t i a t i o n  o f  t reatment  w i t h  subsequent l e v e l s  
of 10-20% w h i l e  t reatment  continues. 
c i r c u l a t i n g  lymphocytes g radua l l y  r i s e  approaching normal a f t e r  several months. 
TO date treatments have extended over  per iods no longer  than t h r e e  weeks because 
of shunt f a i l u r e ,  i . e .  c l o t t i n g  i n  t h e  shunt hardware. D a i l y  doses t o  b lood are  
c a l c u l a t e d  t o  be 1,000-3,000 rads a l though t h i s  can be e a s i l y  ad jus ted  e i t h e r  
UP o r  down by us ing  u n i t s  loaded w i t h  more o r  l e s s  thu l i um o r  a c t i v a t e d f o r  longer  
o r  sho r te r  periods. 

The small  amount o f  data a v a i l a b l e  i n v o l v i n g  

Th is  work has been d i r e c t e d  toward developing a f u l l y  po r tab le  

The body of the  i r r a d i a t o r  i s  cas t  from 

Exposure o f  t h e  

E f f e c t s  o f  chron ic  ex t racorporea l  i r r a d i a t i o n  o f  b lood are  now be ing  

Fo l low ing  cessat ion o f  i r r a d i a t i o n  

Eva lua t ion  o f  s k i n  g r a f t  r e j e c t i o n  has been o n l y  p a r t i a l l y  successfu l  due t o  
er rat ic responses and t o  f a i l u r e s  i n  ma in ta in ing  t h e  patency o f  t he  shunts 
fo l l ow ing  p l a c i n g  t h e  g r a f t s .  
f o l l o w i n g  t h i s  chron ic  i r r a d i a t i o n  o f  blood. 
c l e a r  evidence o f  e f f i c a c y  of t h e  device. 

There i s  some evidence t h a t  r e j e c t i o n  i s  delayed 
Such delay o f  r e j e c t i o n  would be 

P o t e n t i a l  hazards associated w i t h  us ing  t h e  i r r a d i a t o r s  a re  as f o l l o w s :  

1. There i s  a sur face  dose r a t e  up t o  50m rad/hr .  
pa t te rns  t o  reduce t h i s  and i f  lower  doses prove e f f e c t i v e  p r o p o r t i o n a t e l y  
lower  surface doses w i l l  e x i s t .  A d d i t i o n a l  s h i e l d i n g  can be designed f o r  
ad jacent  s k i n  areas b u t  general s h i e l d i n g  would make the  u n i t s  o v e r l y  
burden some. 

We are  now changing s h i e l d i n g  

2. U n i t s  having no conta ined f l u i d  emi t  a narrow end beam o f  r a d i a t i o n .  
improper use cou ld  r e s u l t s  i n  l o c a l  exposure. 
tamper p r o o f  seal t o  e l i m i n a t e  t h i s  p o s s i b l i l t y  du r ing  ac tua l  use. 

Thus 
We a n t i c i p a t e  a need f o r  a 



3. A u n i t  could break du r ing  use, r e  easing a l i m i t e d  amount o f  "'Tm i n t o  t h e  
blood. 
animals. Since the  17'Tm i s  both macro and mic ro  encapsulated o n l y  a small  
f r a c t i o n  o f  a percent o f  the m a t e r i a l  would be released. 

We have never experienced t h i s  even w i t h  the rough treatment from 

4. U n i t s  can be destroyed i n  o x i d a t i v e  temperatures above 500°C. 
caught i n  a f i r e  could re lease I7 'Tm i n t o  the environment. The 17'Tm i s  
n o t v o l a t i l e  so re lease would presumably be l i m i t e d  t o  small  p a r t i c u l a t e s  
en t ra ined i n  a i r .  
a c i d  so lu t i ons  tends t o  be q u i t e  e f f e c t i v e .  

P re l im ina ry  discussions w i t h  people i n  l i c e n s i n g  (NRC) have i n d i c a t e d  no ser ious 
d i f f i c u l t i e s  i n  moving toward l i c e n s i n g  the  u n i t s .  
formal moves i n  t h a t  d i r e c t i o n .  

Thus a u n i t  

17'Tm has a 130 day h a l f  l i f e  and decontamination w i t h  

However, we have made no 

A diagram o f  the u n i t  and a photo rough ly  showing how a u n i t  might look on a 
p a t i e n t s  a r m  i s  attached. 
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