
D A T E :  January 3 ,  1962 

I , TO: Committee I so topes  i n  
Human Subjec t  

i 
I FROM:  L.K. Lax, M.D., and 

E. Schackew, M.D. 

Supplemental reques t  t o  P r o j e c t  No. H-28 
( r eques t  f o r  permission t o  use  K42) : 
reques t  for permission t o  use K43 i n  
tracer amounts. 

BOX No. 

/95-7- f 46 3 

Request is  hereby made for  permission t o  u s e  K43 i n  t r a c e r  amounts i n  

s e l e c t e d  h o s p i t a l i z e d  pa t i en t s ,  

The i so tope  w i l l  be used t o  s tudy  potassium metabolism whenever i t  is  

necesszry t o  use a potassium i s o t o p e  wi th  longer phys i ca l  h a l f - l i f e  and 
! 42 

somewhat d i f f e r e n t  r a d i a t i o n  c h a r a c t e r i s t i c s  from those of K It w i l l  n o t  ' 

r ep lace ,  bu t  will supplement,  K . 4 2  

In  keeping wi th  c l a s s i c a l  b i o l o g i c a l  t heo ry ,  i t  is assumed here t h a t  t h e  

i so tope  

i so topes  K39 and K40: 

is phys io log ica l ly  in te rchangeable  wi th  t h e  n a t u r a l l y  occurr ing  

Furthermore, i n  view of t h e  h igh  s p e c i f i c  a c t i v i t y  of 

the  K43 wfich is a v a i l a b l e ,  no cons ide ra t ion  need be given t o  any pharmacolo- 

g i c a l  problems r e l a t i v e  t o  potassium adminis t ra t ion .  

43 Physical  p rope r t i e s  of K : 

This  i so tope  has a physical  h a l f - l i f e  of  22.2 hours and emits  bo th  b e t a  

and gamma r a d i a t i o n  according t o  t h e  f o l l o w i n g  decay scheme (1): 
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is  produced a t  BNL b y  bombardment of n a t u r a l ,  qon-enriched argon wi th  

cyc lo t ron  produced alpha p a r t i c l e s  (a, p r e a c t i o n ) .  

s p e c i f i c  a c t i v i t y  of 1 curie/gm. K, 

It has an approximate 

Adminis t ra t ion o f  K43 : 

g43 w i l l  be adminis tered o r a l l y  o r  p a r e n t e r a l l y  as may be-necessary.  

P r i o r  t o  use,  each shipment w i l l  be s u i t a b l y  c a l i b r a t e d  and t h e  amount o f  

i s o t o p e  required will be removed, 

p a r e n t e r a l  rou te s  of  admin i s t r a t ion  a r e  used and the  precaut ions appropr ia te  

t o  such  procedures w i l l  be fol lowed.  

S u i t a b l e  s t e r i l i z a t i o n  w i l l  be done when 

I t  is a n t i c i p a t e d  t h a t  between 2 and 10 pc of K43 w i l l  be adminis te red  

t o  t h e  average p a t i e n t  a t  any  one time. 

the  maximal. r a d i a t i o n  doses  r ece ived  w i l l  be w e l l  wi thin t h e  to l e rance  l i m i t s  

If r e p e t i t i v e  doses a r e  adminis tered,  

proposed by both the I n t e r n a t i o n a l  Committee on Radiological  P r o t e c t i o n  (2) 

and t h e  Nat ional  Committee on Radio logica l  P ro tec t ion  ( 3 )  , r e spec t ive ly ,  
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Radiat ion Dose from K : 

The maxinal r a d i a t i o n  dose de l ive red  t o  an ind iv idua l  has been ca l cu la t ed  

on the  assumption t h a t  none o f  t h e  K43 was excre ted ,  i ,e,  an  i n f i n i t e  biolo- 

g i c a l  h a l f - l i f e  w a s  assumed, 

Calcu la t ions  are based on a 70 kg man, 160 cm t a l l ,  rece iv ing  a dose of 

43 10 pc K . 
Formulae f o r  these ca l cu la t ions  are gene ra l ly  accepted,  a s  i n  Quimby, 

e t  a 1  (4 )  amd Hine  and Brownell (51, -- 

Radiat ion from b e t a  r ad ia t ion :  

D p = 73.5 C B p '1/2 rads 

where D /3 = dose due t o  r a d i a t i o n  i n  r ads  
- 
E j3 = average /3 cay energy per d i s i n t e g r a t i o n  

43 = 0.29 Mev f o r  K 

C = cont. of  i so tope  i n  body t i s s u e s  assuming uniform 

d i s  t r i b u t  i on 

Tl/2 = h a l f - l i f e  i n  days = 0,925 days 

43 D /3 = 0,0029 rads for 10 p K 
T *  
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Radia t ion  from gamma r a d i a t i o n :  

D 3' = 0.0346 C T1/2 

where D-! 

P 

C 

T1/2 
- 
g 

. D :, 

= dose due t o  : $ *  r a d i a t i o n  i n  rads 

= dose rate i n  roentgens per  hour a t  1 an d i s t a n c e  

i n  a i r  from 1 m c  

43 - 5.8 f o r  K 

= as f b r  D p c a l c u l a t i o n  

= as f o r  D p c a l c u l a t i o n  

= an average geometr ica l  f a c t o r  f o r  a Y '  ray e m i t t e r  

uniformly d i s t r i b u t e d  i n  the t o t a l  body = 129 for 

a 70 kg man 160 col long. 

= 0.0034 r ads  

and To ta l  cumulative dose = 

. A  43 
D /3 + ,) = 0.0029 + 0.0034 = 0.0063 rads for 10 pc K 

Thus about 46% of  t h e  r a d i a t i o n  i s  from /3 r a d i a t i o n  and 54% 

f C o m  g m a  r a d i a t i o n .  

If i t  i s  f u r t h e r  assumed t h a t  - none o f  t h e  K43 is  i n  e x t r a c e l l u l a r  f l u i d  
I 

b u t  is  confined to an i n t r a c e l l u l a r  l o c u s ,  t h e  amount of 

increased  by about 20 pe r  cent .  

r a d i a t i o n  would be 

But i n  any event ,  the  t o t a l  amount o f  whole body r a d i a t i o n  i s  very small. 
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