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ije/adzd UBJECT:

XEPOSITORY %&(’Vn"‘% @t‘g L/QLF Supplemental request to Project No. H-28
request for permission to use K42):

couscnow@/w"tﬁw ~-Clypeal> ) (req permiss 43 5

request for permission to use K
4{ tracer amounts.

BOX No.

FOLDER /n[wmam W (98 7~ /7é5

.. 43 . .
Request is hereby made for permission to use K~ in tracer amounts in

selected hospitalized patients,

The isotope will be used to study potassium metabolism whenever it is
necessary to use a potassium isotope with longer physical half-life and

. . L. . L. 42 .
somewhat different radiation characteristics from those of K =, It will not .

replace, but will supplement, K42. :

In keeping with classical biological theory, it is assumed here that the
isotope K4 is physiologically interchangeable with the naturally occurring

isotopes K39 and K40' Furthermore, in view of the high specific activity of

the K43 which is available, no consideration need be given to any pharmacolo-

gical problems relative to potassium administration.

. 3
Physical properties of K4 :

This isotope has a physical half-life of 22,2 hours and emits both beta

and gamma radiation according to the following decay sScheme (1):
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K43 is produced at BNL by bomtardment of natural, non-enriched argon with
cyclotron produced alpha particles (a«, p reaction), It has an approximate

specific activity of 1 curie/gm. K.

Administration of K43:

K43 will be administered orally or parenterally ;s may be” necessary,
Prior to use, each shipment will be suitably calibratéd and the amount of
isotope required will be removed, Suitable sterilization will be done when
parenteral routes of administration are used and the precautions appropriate
to such procedures will be followed.

It is anticipated that between 2 and 10 pc of K43 will be administered
to the average patient at any one time. If repetitive doses are administered,
the maximal radiation doses received will be well within the tolerance limits
proposed by both the International Committee on Radiological Protection (2)

and the National Committee on Radiological Protection (3), respectively,
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Radiation Dose from K43:

The maximal radiation dose delivered to am individual has been calculated
on the assumption that none of the K43 was excreted, i.e, an infinite biolo-

gical half-life was assumed,
Calculations are based on a 70 kg man, 160 cm tall, receiving a dose of

10 uc K43.
Formulae for these calculations are generally accepted, as in Quimby,

et al (4) and Hine and Brownell (5).

Radiation from beta radiation:

DB=173,.3C EB 11/2 rads
where D B = dose due to f radiatiom in rads
E B = average B ray energy per disintegration

= 0,29 Mev for K43

C = conc. of isotope in body tissues assuming uniform

distribution
= 20 e
70,000 pesgm
T1/2 = half-life in days = 0,925 days
]
*DB = 0,0029 rads for 10 uc K43
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Radiation from gamma radiation:

D+ =0.0346 ['C T1/2 g
where D: = dose due to 3~ radiation in rads
r’ = dose rate in roentgens per hour at 1 cm distance
in air from 1 mc
= 5,8 for K43
C = as for D B calculation

1/2 = as for D B calculation

an average geometrical factor for a Y~ ray emitter

ol
u

uniforumly distributed in the total body = 129 for
a 70 kg man 160 cm long,

: . D3 = 0.,0034 rads

and Total cumulative dose =

= 0,0029 + 0,0034 = 0,0063 rads for 10 pc K43

~

DB+

Thus about 46% of the radiation is from f§ radiation and 54%
from gamma radiation.
If it is further assumed that nome of the K43 is in extracellular fluid
_—— (

but is confined to an intracellular locus, the amount of B radiation would be

increased by about 20 per cent.

But in any event, the total amount of whole body radiation is very small,
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