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John R. Totter, Dfrector, Dlvfs lon of Blology 
and Med i cl ne Headquarters 

CONTRACT NO. AT-(40-1)-2459 - MEOICAL COLLEGE OF VIRGINIA 
Enclosed for your review and consideration i s  a letter f r o m  
5r. Davld M, Hume, dated December 10, 1971, concernlng 
addltional financial assistance under the above contract 
r e l a t i v e  t o  the development of the extracorporeal frradiation 
bracelet under the project. 

Please advise us i n  t h i s  matter a t  an early date .  
ORlOlhAL. SIGNED s i  

J A m S  w. w*s 

Herman M. Roth, Dlrector 
Laboratory and Universisy * D i v i s i o n  

0LE:JDB Oak Rldge Operations 
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D r .  C .  S .  Shoup,  C h i e f  
R e s e a r c h  C o n t r a c t s  B r a n c h  
L a b o r a t o r y  a n d  U n i v e r s i t y  D i v i s i o n  
U n i t e d  S t a t e s  A t o m i c  E n e r g y  C o m m i s s i o n  
Oak R i d g e  O p e r a t  i o n s  
P.O. Box E 
Oak R i d g e ,  T e n n e s s e e  3 7 8 3 0  

D e a r  D r .  Shoup:  

I am w r i t i n g  y o u  t o  t h a n k  you  f o r  h a v i n g  r e n e w e d  o u r  A E C  
c o n t r a c t  f o r  t h e  u p c o m i n g  y e a r ,  and t o  a s k  f o r  y o u r  s u g g e s t i o n s  
a b o u t  how we m i g h t  f i n a n c e  t h e  e x t r a c o r p o r e a l  i r r a d i a t i o n  b r a c e -  
l e t  w h i c h  we a r e  e x t r e m e l y  a n x i o u s  t o  c o m p l e t e  a n d  t e s t .  I am 
e n c l o s i n g  c o p i e s  o f  t h a t  p a r t  o f  o u r  p r o p o s a l  w h i c h  d e a l t  w i t h  
t h e  b r a c e l e t ,  a n d  t h e  o n e  p r o p o s e d  b u d g e t  f o r  t h i s  w o r k .  

As y o u  remember,  t h e  company t h a t  had  o r i g i n a l l y  p r o p o s e d  
t o  make t h e  b r a c e l e t s  f o r  u s  wen t  o u t  o f  b u s i n e s s ,  a n d  we were  
f i n a l l y  a b l e  t o  g e t  t h e  Atomchem C o r p o r t a t i o n  t o  a g r e e  t o  c a r r y  
o u t  t h e  i s o t o p e  t e s t i n g ,  t h e  d e v e l o p m e n t  o f  a p r o t o t y p e ,  and 
t h e  m o d i f i c a t i o n  o f  t h e  p r o t o t y p e - - i n c l u d i n g  t h e  s u p p l y i n g  o f  
t h r e e  c o m p l e t e d  d e v i c e s .  The c o s t  f o r  t h i s  p r o j e c t ,  a s  y o u  w i l l  
n o t i c e ,  i s  $32,800.  

S i n c e  we p i o n e e r e d  i n  t h i s  w o r k  i n  t r a n s p l a n t a t i o n ,  we a r e  
m o s t  a n x i o u s  t o  b r i n g  i t  t o  a s t a t e  o f  c l i n i c a l  f r u i t i o n .  A n o t h e r  
g r o u p  i n  Sweden h a s  f o l l o w e d  o u r  l e a d  i n  t h i s  m a t t e r ,  a n d  h a s  
p u b l i s h e d  a p a p e r  r e c e n t l y  w h i c h  i s  v e r y  e n t h u s i a s t i c . a b o u t  t h e  
u s e  o f  e x t r a c o r p o r e a l  r a d i a t i o n  i n  r e n a l  h o m o t r a n s p l a n t a t i o n  i n  
p a t i e n t s .  They  u s e d  a d e v i c e  w h i c h ,  u n l i k e  o u r s ,  i s  n o t  p o r t a b l e  
and  c a n  o n l y  be  u s e d  when t h e  p a t i e n t  i s  i n  t h e  h o s p i t a l ,  o v e r  a 
r e l a t i v e l y  s h o r t  t i m e  span .  W i t h  a p o r t a b l e  mode l  we s h o u l d  be - a b l e  t o  u s e  i t  f o r  many weeks and  a c c o m p l i s h  a much g r e a t e r  d e g r e e  

a o f  i m m u n o s u p p r e s s i o n .  
W 
Q 

00 a i t  n e e d s  t o  b e  done,  a n d  we a r e  t h e  m o s t  l o g i c a l  a r o u p  t o  do i t .  

We w o u l d  a p p r e c i a t e  a n y  s u g g e s t i o n s  y o u  m i g h t  h a v e  a s  how we 
c o u l d  a c c o m p l i s h  t h e  f i n a n c i n g  o f  t h i s  v e n t u r e ,  s i n c e  we f e e l  t h a t  

Veqy s i n c e r e l y  y o u r s ,  

c c :  Mr. Gene P i e r c e  

D a v i d  14. Hume, M.D. 

" 

dedical  m Po holfege f of Virginia Health Sciences Centef i  Richmond, Virginia 2321GEC 1 19fl 
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E.' - Extra-Corporeal Blood I r rad ia t ion .  

Further s tud ies  of  be ta  i r r a d i a t i o n .  of c i r c u l a t i n g  blood w i l l  involve 

t h r e e  areas: 1) development of a por tab le ,  disposable betq-emitting shunt,  

2) pre- t ransplant  blood i r r a d i a t i o n  of patrients while on d i a l y s i s ,  and 

3) continuous blood i r r a d i a t i o n  i n  p a t i e n t s  with r ena l  hornografts. 

A major aspect o f  t h e  proposed p r o j e c t  w i l l  involve a resumption of 
a .  

studj.es o f  blood1 i r r a d i a t i o n  using a disposable l ightweight  blood 

i r r ad ia - t ion  brace le t .  These s tudies  have been in t e r rup ted  by the  

f i n a n c i a l  f a i l u r e  of  t h e  compmy which was t o  develop the  prototype 

of  t h e  shunt on which we had f i n a l l y  s e t t l e d  a f t e r  experimentation with 

many other  types. 

a c t i v i t y  would have a s h o r t  h a l f  l i f e ,  it would be from a be t a  saurce 

The g rea t  advantage of t h i s  shunt i s  t h a t  the radio- 

and eas i ly  shielded, it would be incorporated i n t o  the  ac tua l  wall  of 

the tubing t o  which t h e  b h o d  c i r c u l a t e s  and would thus no t  excapc from 

the shunt i f  it were cut o r  broken, and it i s  l ightweight  and could be 

w o r n ' f o r  many days without d i f f i c u l t y .  With a t r a n s f e r  of t h e  pa ten ts  

e 

.. 

t h a t  regulate  t h e  process of incorporat ing the  rad ioac t ive  mater ia l  i n  

the w a l l  of the  tubing t o  a new and v i ab le  company and t h e  r ece ip t  from 

t h i s  company of a proposal t o  make working madels of the shunt, we are 

now i n  a pos i t ion  t o  car ry  out  the phys ica l  and b io log ica l  t e s t i n g  of 

' such a device. 

The biological  t e s t i n g  w i l l  be c a r r i e d  out bo th  on p re l t r ansp lan t  

and post- t ransplant  pa t i en t s .  In  the  f i rs t  instance we could study 

the e f f e c t  o f  t he  shunt on immunological mechanisms aid thz  abscncefof ., , , f ~ r - * 7  
'*)%e 

t,,, 



other  irm-nunosuppressive agents and i n  the  absence o f  the  g r a f t  antigens. 

. . Following the  t ransplm- t ,  we could examine the body's response t o  the  

t ransplanted o~gan,  and t h e  corrbined e f f e c t  o f  the  blood i r r ad ia t ion  

and other immunosuppressive agents on immunological r eac t iv i ty .  

- 

The s tud ie s  which we contemplate doing on t h e  pa t i en t s  involve t h e  

e f f e c t  of blood i r r a d i a t i o n  on t h e  bone marrow, t he  lymph nodes, the  

pzr ipheral  blood, and on the  general  immunological r e a c t i v i t y  of the  

pa t i en t .  

1. Bone Narrow Studies.  
. 

Bone manrow biopsies  would be taken a t  weekly i n t e r v a l s  while 

t h e  p a t i e n t  was on blood i r r a d i a t i o n .  

e f f e c t  o f  the i r r a d i a t i o n  on the percentage o f  the  various c e l l  types 

and the  general  h i s to log ica l  appearance of the marrow. ' 

These would be examined f o r ' t h e  

2. Lymph Nodes. 

Three types of stxidies would be done on the  lymph nodes. The 

f i r s t  of these would be t o  examine t h e  general  changes i n  the  archi-  

t ec tu re  of t he  lymph nodes brought about by blood i r r a d i a t i o n ,  and 

spec i f i ca l ly  t o  determine whether t h e  thymus derived lymphocyte 

popda t ion  was reduced disproport ionately i n  comparison t o  the bone 

marrow derived lymphocytes. The second study would be t o  determine 

t h e  lymph node k i n e t i c s  i n  response t o  a standard an t igenic  stimulus. 

The antigen would be in jec ted  i n t o  the  p a t i e n t ' s  leg,  and a t  the 

appropriate time in t e rva l ,  the  p a t i e n t  would be given 50 microcuries 

p e r  kilogram of  32P and the  lymph node excised two hours l a t e r .  The 

spec i f i c  a c t i v i t i e s  of t h e  acid so luable  precursor pool o f  phosphorus 

and DNA phosphorus i n  the lymph Eode would be determined. F r o m  these  . 

1 0 3 4 0 8 2  
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data the hourly turnover f r a c t i o n  o f  DNA could be calculated,  and one 
' 1  

COL . assess  the degree of responsiveness of the l o c a l  lymph node t o  

t he  pe r iphe ra l  antigen and compare it with the  response of t he  non- 

i r r a d i a t e d  pa t ien t .  

t h e  lymphocytes from the  lymph nodes i n  mixed lymphocyte c u l t u r e  

with mitomycin t r e a t e d  lymphocytes with known HL-A antigens? from the 

prospect ive donor t o  see  i f  the  r e a c t i v i t y  of the lymph node lymphocytes 

had been a l te red  by 'the blood i r r ad ia t ion .  

A t h i r d  s e r i e s  of  t e s t s  would involve p lac ing  

c 

Peripheral  blood s tud ie s  would involve a measurement of  lymphocytes, 

re t ic i l locytes ,  p l a t e l e t s ,  ,and other  blood elements t o  the blood 

i r r a d i a t i o n  i t s e l f ,  and a dttermination of  the  r e a c t i v i t y  of  t h e  

pe r iphe ra l  lymphocytes by the  MLC techniques l i s t e d  above f o r  t h e  

lymph node. 

The f i n a l  s e r i e s  o f  s t u d i e s  of the  blood i r r a d i a t e d  p a t i e n t s  would 

involve s tudies  of the immunological response t o  standard antigens 

including tubercul in ,  dinitrochlorobezene @NC) , diphther ia  toxoid, and 

typhoid-paratyphoid. The r e a c t i v i t y  of  n&-i r rad ia ted  r ec ip i en t s  w i l l  

be compared with t h a t  of i r r a d i a t e d  rec ip ien ts .  

When these pa t i en t s  receive t ransplan ts ,  the  blood i r r a d i a t i o n  

will continue and a l l  of t he  t e s t s  ' tha t  were done i n  the  pre- t ransplant  ' 

per iod  w i l l  then be repeated. It i s  planned t o  continue the  blood 

i r r a d i a t i o n  f o r  a per iod o f  a month a f t e r  the  t ransplan t ,  and Tf the  

p a t i e n t  is doing w e l l ,  it w i l l  be discontinued a t  t h i s  time. The 

disposable blood i r r ad ia t ion  b race le t s  a r e  e s s e n t i a l  t o  t he  study, since 

they are the o n l y  means by which the  p a t i e n t  can be continuously 

r ad ia t ed  f o r  a period of many weeks under ambulatory conditions,  and 
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by means of which many p a t i e n t s  can be s tudied s i n c e  the  mult iple  

disposable b race le t s  will provide many r ad ia t ion  sources t h a t  can be 

used simultmeously i n  c o n t r a s t  t o  a s ing le  coba l t  source where only  
/ 

* 

. one p a t i e n t  can be t r e a t e d  a t  a time. 

F, Renin-Ansiotensin Studies .  
4 

We a re  s t i l l  corrmitted t o  the  ideas  presented i n  the  pr,evious 

progress  report .  

wi th  end s tage r e n a l  d i sease  whose hypertension would be ameliorated 

by nephrectomy. 

O f  s p e c i a l  bene f i t  i s  the  de l inea t ion  of  pa t i en t s  

P a t i e n t s  with high ren in  a c t i v i t y  would be i n  t h i s  

category. 

s t e n o s i s  i n  t r a n s p l a n t  p a t i e n t s ;  r e l evan t  work-up of t h i s  problem 

includes s tud ies  of t h e  renin-angiotensin system. 

of the  concept of monitoring t r ansp lan t  r e j e c t i o n  by plasma renin 

determinations would be t h a t  of. e ry thropoei t in  assay. 

w i t h  other l abora to r i e s  appears poss ib l e  i n  t h i c  area.  

p a s t  year nothing has appeared i n  t h e  l i t e r a t u r e  t o  de-emphasize the 

importance and per t inence  of  our proposed s tudies .  

i s o t o p i c  usage i n  t h e  context  of radioimmunoassay a re  becoming more 

Several  r e p o r t s  now have appeared concerning r ena l  a r t e ry  

. 

Also, an extension 

Collaboration 

During the 

The advantages of 

ev ident  each year  i n  an ever-widening range of appl ica t ions .  We are  

encouraged by our most recent  progr!ess t o  bel ieve our radioimuno- 

assays w i l l  soon be f u l l y  operat ional  and appl icable  t o  our p a r t i c u l a r  

sfxdies. 

G, Local Radiation Ef fec t s  With Elicrobearn Technique. 

As presented i n  t h e  progress  r epor t ,  t he  techniques of  l o c a l  

r a d i a t i o n  with microbeam will be used t o  extend s t u d i e s  o f  l o c a l  t i s s u e  

e f f e c t  t o  rad ia t ion  as it appl ies  s p e c i f i c a l l y  t o  kidney s t ruc tures .  

The advantages of  t h i s  approach have been out l ined.  .Because of the 

I O 3 9 O 8 4  - ‘r 
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SEVEN FA RCHILD COURT 
516- 433-5100 Nuclear  Labora tory  PLAINVIEW, NEIY YORK 11503 

P l a i n s b o r o ,  N e w  J e r s e y  

a 

1 

J u l y  8, 1971 .- 

O u t l i n e  o f  P ro  ject&Development Proqram 
for  E C I  B r a c e l e t  f o r  Medical C o l l e q e  o f  V i r q i n i a  

I 

Phase I. S e l e c t i o n  of Optimum I s o t o p e  

A b r i e f  p e r i o d  w i l l  be s p e n t  e v a l u a t i n g  the c h a r a c t c r -  
i s t ics  of  s e v e r a l  i s o t o p e s  a v a i l a b l e  t o  de te rmine  t h e  
optimum source .  The i s b t o p  t o  e c o n s i d e r @  a r e  p robab ly  
l;.rli.i;ed t o  t h r e e ,  namely: P '' , TmY7', and K r  . 

2hase  11. Developrwnt of P r o t o t y p e  Source 

T h i s  pha'se w i l l  comprise  a major  p a r t  of t h e  e f f o r t .  
I n c l u d e d  w i l l  be development of  i s o t o p e  l o a d i n g  t e c h n i q u e s ,  
s o u r c e  m a t r i x  s e l e c t i o n ,  s o u r c e  c o n f i g u r a t i o n  o p t i m i z a t i o n ,  
and e n g i n e e r i n g  d e s i g n  and f a b r i c a t i o n  of t h e  e x t e r n a l  
b r a c e l e t  hous ing .  

An i n a c t i v e  model o f  t h e  p r o t o t y p e  w i l l  be submi t t ed  
f o r  i n s p e c t i o n  fo l lowed by a t  l e a s t  one  a c t i v e  s o u r c e  f o r  
t e s t i n g  purposes .  

Phase 111. Modified P r o t o t y p e  

Based upon t h e  recommendations of t h e  cus tomer ,  t h e  
ECI w i l l  be modi f ied ,  i f  n e c e s s a r y ,  t o  bet ter  accomplish 
i t s  purpose .  

f o r  e v a l u a t i o n  and t e s t i n g  u n t i l  an optimum d e s i g n  i s  
a g r e e d  upon. 

will be s u p p l i e d  f o r  c l i n i c a l  u s e .  

Modified d e v i c e s  w i l l  be f a b r i c a t e d  and submi t t ed  

A t  l e a s t  t h r e e  d e v i c e s  based  upon t h e  f i n a l  d e s i g n  

A\ :jk 
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SEVEN FAIRCHILD COURT 
E.,6 - a33.5103 Nuclea r  Labora to ry  PLAINVIELV. N E W  YORK 11SC3 

P l a i n s b o r o ,  New J e r s e y  

, 

3 

1 

July 9, 1971 July 9, 1971 

, 

Cost E s t i m a t e  f o r  Yed ica l  C o l l e q e  
,of V i r q i n i a  E C I  B r a c e l e t  CeveloPment. 

. 
- D i-1-e~ t Labor Man Hours  Approx. Hourly Kate  T o t a l  

P r o j e c t  Director 300 $9.00 $2700 

Enqineer '  500 $7.00 $3500 

( 2 )  Technic ian  0 1000 $4.60 

S e c r e t a r i a .  1 Suppor t  
500 each 

$4600 

300 

! 

T o t a l  D i r e c t  Labor $11,100 

Overhead @ 65% 

Mater ia l  

7,200 

5,000 

Travel 500 

$23,800 

G & A @ 20% G & A @ 20% 

P r o f i t  0 15% P r o f i t  0 15% 

T o t a l  C o s t  

4,750 4,750 

$28,550 $28,550 

4,250 4,250 

$32,800 T o t a l  C o s t  $32,800 

l03908b . 
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