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i 

COBB CHEMICAL LABORATORY mm CHARLOTTESVILLE, VA. 
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Dr. Herman M. Roth 
Director, Resear'ch" and "bevel6pmedY bivision' - 
U.S. Atomic Energy Commission 
P. 0. Box E 
Oak Ridge, Tennessee 37831 

Subject: Technological Spinoff Activities 
Contract AT- (4O-l)-2683 

Dear Doctor Roth: 

I received your letter of March 11, 1964 (0RS:JER) emphasizing 
the importance of dissemination of information on subsidiary technological 
advances grown from Federally supported research in apparently unrelated 
areas. 'r . 

Although my contract is in basic inorganic resgarch, the 
spinoff has been of considerable importance. 
millenia old problem of kidney and bladder stones has been found, using 
an interpretation of "irregularities" encountered in "Exchange in Hetero- 
geneous Systems". Clinical evaluation of the new principle is being car- 
ried out in the Bowman Gray Medical School, Winston-Salem, North Carolina. 

A new approach to the 

The principles of the new method have been published in 
11 Investigative Urology", and a couple of reprints are attached. 
use of a small amount of money from my AEC contract the crucial prelimin-, 
ary testing of the principle would have been impossible or delayed con- 
siderably. 

Without 

I wish to thank you and your staff for the cooperation 
through all the years that I obtained support from your Division, even 
when progress was so slow. 
presses now, but it is impossible to evaluate indirect consequences 
adequately. 

The results are finally coming off the 

Thanks to my experience in heterogeneous exchange it was 
possible to assist a group of obstetricians in the University of Virginia 
hospital in determination of the new flow of water from an unborn infant 
via the amniotic membrane to the b')ood of the mother. The average value 
of 2 1/2 quarts per day was.:determined by a combination of isotope exchange 
experiments. This work received the first prize in a contest sponsored 
by the South Atlantic Association of Obstetricians and Gynecologists in 

Ii td??f%R bFF Am November, 1963, certainly an unexpecte ?,@g, 
an analytical chemist! 
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Dr. Herman M. Roth 
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m y  22, 1964 

Your contract has provided numerous students with an oppor- 

exposure" will last beyond the time that the files of this contract will 
tunity t o  apply radioisotopes in fundamental research. 

be kept. 

The effect of this 
11 

I'll keep you informed of any further spin-off activities 
from this contract, and I hope that the present information will be of 
value for reports to the Congress. 

n Sincerely yours, 

Bv tR:meo 
Encls . f l / i  

1 0 3 3 b l b  

Bart van't Riet 
Senior Investigator 
AT- (40-1)-2683' 
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Isotope Labeling in the Determination 

of Net Flow across Membranes. ! 

I 
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Abstract : The flow r a t e  of an i so top ic  l a b e l  across  a 

membrane i s  not r e l a t e d  exclusively t o  t he  ne t  

flow of the  labeled chemical species .  The d i r ec t ion  

and value of 

r a t e s  of t he  

this r epor t ,  

t h e  ne t  flow a r e  found from two flow 

l a b e l ,  using t h e  formulas derived i n  



I .  

The ne t  flow across  a membrane can be determined by a v a r i e t y  

of chemical and phys ica l  methods. However, ana lys i s  of t he  l i q u i d s  

may involve inaccurac ies  which v i t i a t e  s m a l l  changes i n  the  concen- 

t r a t i o n s  t o  be evaluated.  I so tope  l abe l ing  of one of the l i q u i d s  i s  

not  adequate t o  determine n e t  flow, because t r anspor t  of t h e  l a b e l  

through t h e  membrane i s  o f t en  dominated by i so tope  exchange, rather 

than by n e t  flow. 

A combination of two experiments i n  which i n i t i a l l y  the  l a b e l  is 

i n  so lu t ion  on opposi te  s ides  of t h e  membrane can be used t o  de t e r -  

mine t h e  ne t  flow. The present  de r iva t ion  i s  f o r  a set  of condi t ions  

'\ 
\ 

which can be made t o  a p p l y  t o  a g r e a t  v a r i e t y  of systems. 

c i f i c  ac t ion  of t h e  membrane i s  allowed i f  t h e  labeled compound i s  

Any spe- . 

no t  metabolized t o  a d i f f e r e n t  substance. 

Let a compartment I be separated from compartment 11 by a mem- 

brane which has a f i n i t e ,  but very s m a l l  volume compared t o  t h e  volumes 

VI and V of t h e  compartments. I n  compartment I t h e r e  are A I moles I1 
of t r a n s f e r r i n g  compound; 

;'C 
AI moles of these  are labeled.  S imi la r ly  

.r, n 

moles with AII moles labeled are i n  compartment 11. ,The membrane 
4 it 

M 
contains  %moles  wi th  A moles labeled.  A n e t  flow of k moles/second 

1 

i s  d i r ec t ed  from compartment I t o  compartment 11. The so lu t ions  i n  

the  compartments a r e  kept homogeneous, and rap id  i s o t o p i c  equi l ibr ium 
\ 

i s  maintained i n s i d e  t h e  membrane, 

i n  t h e  der iva t ion .  

Isotope e f f e c t  i s  not  considered 

The flow system i s  given i n  the following diagram: 

l 0 3 3 b 8 0  / 
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Compartment I 
V liters I 

A moles I * 
(AI moles labeled)  

.->(p + k) moles/sec. 

p moles/sec. from membrane 
t o  membrane - 

I .  

4 

I Membrane f Compartment I1 
V l i t e rs  
11 

1 1 
1 I 
1 

moles 

I .->(q + k) moles/sec. 
I I from membrane 
I -> I<--q moIes/sec. t o  , 

net flow I * membrane 
k moles/sec I 

I , 'I 

A moles 
i 11 
1 (A:I moles labeled)  

labeledh 

The change of a c t i v i t y  i n  each compartment is: 

* 9; 

+r= %I + -  d t  d t  

Because AM i s  much smaller 

0 ( i f  allowance i s  made f o r  decay). 

than e i t h e r  
* 

o r  AII, % can be 
;'c 

ignored i n  respec t  t o  dAI and dA" , and 
I1 

-1, 

. Combine' (1) and (2) : dA; cy- - 4 1  
d t  

- 
d t  

= kmoles/second. 
/ 

Rl - R2 t 

1 0 3 3 b s l ;  



I f  t h e  l a b e l  i s  only present  i n  compartment I a t  t = o and i f  
A I 1  A; 3 

during the  ea r ly  s tages  of exchange - remains much smaller than - AI 

t h e  following r e l a t ionsh ip  i s  obtained: 

I A11 

Similar ly ,  i f  A* = o i n i t i a l l y ,  t h e  e a r l y  da t a  g ive  . . 

. I  I 

From two experiments R 1 and R 2 a r e  found. The d i f fe rence  between 

Rl and R gives  k and t h e  d i r e c t i o n  of flow. The r e l a t i v e  values  of 
! 

8 . 2  

2 .I 

and k give an ind ica t ion  of the  importance of i so tope  exchange com- 

pared t o  ne t  flow. 

Usually i d e n t i c a l  volumes of a l i q u o t s  a r e  used f o r  a c t i v i t y  mea- '\ 

surements. Let t he  count r a t e s  of a l i q u o t s  of f l i t e r s  from compart- 

ments I and 11 be S and S respec t ive ly .  These count r a t e s  a r e  a 

f a c t o r  E times the  number of moles of rad ioac t ive  compound i n  the  
1 ,  I1 ' 

a l iquo t .  Then 

it I n  t h e  experiment i n  which AII = o i n i t i a l l y ,  during the  per iod 

t h a t  A i 1  << A:, equat ion (3) gives:  
-. 
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a'c 
Simi lar ly ,  f o r  AI = o i n i t i a l l y ,  equation (4)  gives :  

Experiments f o r  extended per iods of t i m e  r equ i r e  the exact  form 

of the  d i f f e r e n t i a l  equation. 

would modify t h e  so lu t ions  se r ious ly  i n  prolonged I experiments. The 

var ious  rate "constants" would change, and t h e  qxact equation loses  

However, flow across  t h e  membrane 

; i t s  ! usefulness .  
r, 

A paper i s  i n  prepara t ion  on r e s u l t s  obtained i n  applying 

equat ions (5) and (6) t o  determinations of t h e  flow of water across  

the  amniotic membrane. 

This r epor t  w a s  prepared wi th  support from t h e  U. S. Atomic 

Energy Commission under Contract AT- (40-1) -2683. 

Universi ty  of Vi rg in ia  

C h a r l o t t e s v i l l e  , Virg in ia  22903 

\ 



D E P A R T M E N T  OF e.ormY 

March 2 5 ,  1964 

M r  . Herman M .  Roth, Director 
Research and Development Division 
U .S .  A t o m i c  Energy Commission 
O a k  Ridge, Tennessee 

D e a r  M r .  Roth: 

POSTAL CODE 2 7 7 0 6  

TELEPHONE 919-681-01 1 1  

Thank you f o r  your recent  l e t te r  concerning technological 
spin-off a c t i v i t i e s  t h a t  a r e  r e l a t e d  t o  basic research under 
aont rac ts  with the Atomic Energy Commission. 

&sympathy w i t h  the Commission’s d e s i r e  that  advances i n  
methodology and basic information obtained under these 
con t r ac t s  be t ransmit ted as widely as poss ib le  t o  those who 
might make use of it. Although m o s t  of the r e s u l t s  obtained 
from our research are published i n  r e l a t i v e l y  t echn ica l  
journa ls  q u i t e  a b i t  of information is t ransmit ted t o  people 
i n  Agronomy and Forestry who might make some use of it. This 
i s  done ch ie f ly  by a t tending  their  meetings and by correspondence 
and conversation with researchers  i n  t h e  more appl ied f i e l d s .  
For example w e  are obtaining information 

i n t e r e s t  t o  foresters and w e  are communicating t h a t  information 
t o  them by conversations and attendance a t  f o r e s t r y  meetings. 

I am i n  complete 

oncerning absorption 
through the older  r o o t s  of trees which i s  2 a g r e a t  dea l  of 

PJK:  sd  

I O 3 3 b 8 4 ~  

. 1 ,, I ,a . ’* 
Yours t r u l y ,  

‘ Paul J . w m e r  
James B. Duke Professor of Botany 



: .  c 
, 1, 

. .  . . -  
'TEXAS A&M UNIVERSITY 

COLLEGE OF ENGINEERING. 
COLLEGE STATION, TEXAS 

TEXAS ENGINEERING 
EXPERIMENT STATION 
Radiation Biology Laboratory 

March 26, 1964 

1 0 3 3 8 8 5  

Mr. Herman M. Roth 
Di rec to r  
Research and Development Divis ion 
U.S. Atomic Energy Commission 
Oak Ridge, Tennessee 37831 

Dear Mr. Roth: 

Your l e t t e r  of March 11 concerning Technological  Spinoff  
A c t i v i t i e s  was read  with i n t e r e s t .  
one have as t h e i r  u s u a l  o u t l e t  pub l i ca t ion  of  r e s u l t s  and 
information i n  t h e  s t anda rd  s c i e n t i f i c  channels  t hus  reaching 
t h e  audience most l i k e l y  t o  convert  t h i s  information i n t o  
use fu l  knowledge t h a t  can be appl ied  f o r  t h e  genera l  h e a l t h  
and wel fare .  

Cont rac ts  such as t h i s  

However, rest assured  t h a t  I w i l l  remain v i g i l a n t  t o  t h e  
oppor tuni ty  t o  make a v a i l a b l e  t o  i n t e r e s t e d  p a r t i e s  o u t s i d e  
t h e  immediate s c i e n t i f i c  c i r c l e s  any sp ino f f  t h a t  might be of 
value a r i s i n g  from t h i s  research .  

S i n c e r e l y  yours ,  

Research Zoologis t  

GMK: 1s 
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HEADOUARTERS 

F O R T  K N O X ,  K E N T U C K Y  
U . S .  A R M Y  M E D I C A L  RESEARCH LABORATORY 

I N  R I P L I  R C r E R  TO 24 March 1964. 

D r ,  Herman M. Roth, 
D i rec to r ,  Research & Development Div., 
U. S. Atomic Energy Commission, Your Ref: 0RS:JER 
Washington 25, D. C. ' 

Technological Spinoff A c t i v i t i e s  
Con t rac t  No . AT- (40-1 )- 2784 Through 

D r ,  PI. W. Burr, Jr., 
Chief,  Kedical Research Branch, 
Div, Biology & Medicine, 

Dear S i r :  

Your l e t t e r  of March 11, 1964, regarding t h e  disseminat ion o f  
c o l l a t e r a l  information more or l e s s  i n c i d e n t a l l y  acqu i r ed  i n  t h e  
p u r s u i t  of r e s e a r c h  p r o j e c t s  such as t h i s  one,has r ece ived  and will 
cont inue t o  r e c e i v e  ca re€u l  a t t e n t i o n .  

The s t u d y  under t h e  above c o n t r a c t  d e a l s  p r i m a r i l y  with t h e  
r e l a t i o n s h i p  of r a d i o - a c t i v i t y  t o  leukemia and r e l a t e d  diseases.  
i t  i s  i n t e r e s t i n g  t o  note  t h a t  a l r e a d y  an i n c i d e n t a l  f i n d i n g  i s  t o  t h e  
e f f e c t  t h a t  among t h e  bovine animals used f o r  food i n  t h i s  country t h e  
number of h e a r t s  a f f e c t e d  wi th  s a r c o s p o r i d i o s i s  (SArcocystis blanchardi)  
amounts t o  32 p e r  c e n t ,  While t h i s  f a c t  w i l l  no t  change t h e  course of 
human even t s ,  it i s  of i n t e r e s t  t h a t  man i s  also s u s c e p t i b l e  t o  t h i s  
p a r a s i t e .  
h e a r t s  and i f  someone had d e l i b e r a t e l y  s e t  up 8 s e p a r a t e  p r o j e c t  t o  
accomplish it, cons ide rab le  expense would have been i n e v i t a b l e .  
Ult imately we s h a l l  g e t  t h i s  i t em i n t o  p r i n t ,  t o  be added t o  gene ra l  
s c i e n t  i f i c  kn owle dg e , 

But 

The determinat ion was based upon examination of nea r ly  300 

Very s i n c e r e l y  yours, 

1033b8bc 

Hi l ton  A. Smith, 
P r i n c i p a l  Inves t igz to r .  

, _  
I .  . ._ 

. .  
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HOUSTON 1 ,  T E X A S  

March 19, 1964 DEPARTMENT OF PHYSICS 

Dr. Herman M. Roth 
Direc t  o r  
Research and Development D i v i s i o n  
U . S. Atomic Energy Commission 
Oak Ridge, Tennessee 37831 

Subject : Technological Spinoff A c t i v i t i e s  
Contract No. AT-(40-1)-1316 

Dear Dr. Roth:  

Thank you f o r  your l e t t e r  of March 11; 1964 
regarding technological spinoff  a c t i v i t i e s .  
has s t ruck  a responsive chord with me and w i t h  a number 
of my colleagues a t  t h i s  univers i ty .  I s incere ly  bel ieve 
that  the Atomic Energy Commission should engage i t s e l f  
more se r ious ly  i n  c a l l i n g  a t t e n t i o n  t o  the general  publ ic ,  
and e spec ia l ly  t o  technological  indus t r ies , the  importance 
of applying nuclear and the t o o l s  used i n  nuclear research 
t o  problems of t he i r  i n t e r e s t  . 

Your l e t t e r  

Any s p e c i f i c  items t h a t  come t o  mind,I w i l l  be 
very pleased t o  r epor t  t o  you i n  the future .  

Yours  s incere ly ,  

G. C. P h i l l i p s  
Chairman 

GCP :w 

MAR 2 3  1964 


