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Dear Dr. Dunhsm:

On July 10 I attended a meeting, aponsored, I believe, by DR, at
The Lovelsce Foundation, Albuguerque, New Mexico. The question
posed st this meetiry was, in easence, to assess the biological

associated with e single particle (say, 1-3 u diemeter) of
Pu23t once the particle is deposited ir the human lung and, in
particular, to campere this hazard with that resulting fram the
same microcurie activity of an alpha-emitter distributed diffusely
in lung. I essume you are avare of the particular spplication
that occasioned the need for this agsesament at this time.

Those present &t the meeting, which was chaired by Dr. Shields
Warren, agreed gquickly that there was no existing body of experi-
mental date on whick a firm assessment, or even a camparison with
the diffuse lung burden, could be based. Although small and intense
beta-emitting sources have been implanted in the lungs of experi-
mentsl animals, those present did not know of similar studies
involving an alphe-emitter, nor have I founé such studies reported
in the literature since that meeting.

Lacking experimental dats, those present at the meeting felt that,
to meet the immediate peed, they should not give z merely nezative
answver but should draw on what genersel principles governing effec-
tiveness of radistion dose are known or considered plausible. On
this basis a consensus was reached that wes sumerigzed by Dr. Lotz
and others and endorsed by those present. I assume Dr. Lotz vill
be able to supply you witi: the exact wording of the final form of

this stetement,.sc I shall not give here the preliminary wording
which is5 £11 I have in my notes.

The statement forrmlates the position that the biclogical hazard
associated with a perticle which is en intense source of alphe
redigtion is not expected to be more then the hazard associated
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with the same emount of activity distributed diffusely in lung, say,
in the manner achieved in the usual inhalstion experiments. The
statement emphasizes that this assessment is speculative, not based
on direct experimentsl evidence or on en established theory of
radiation demage, and that direct confirmation would be desirable.

The purpose of this letter is to call to your attenmtion directly
vhat I comsider to be a gep in ocur knowledge of the hazard asso-
ciated with practicel exposure situstions. I do this because I am
confident that the particular application that occasicned the
meeting at Albuquerque will not be unique. In faect, there are
seven other treansuranic elements vhich pose samevhat the same
problem, some of which are scheduled for extensive production at
ORNL. have little doubt that there will be other spplications
o7 Pu?3® and similsr materials epart from the progrem at ORNL.

Let me state the problen in semiquantitative tems. A sphere @f
diemeter 2r u &nd density p contains 4/3 ser3 x (c/g) x 10°° pe

of activity (r is taken in microns). Assuming alpha energy -~ Mev

iz released per disintegration and that the range of the alphe particle
is R, u, the dose rate in a sphere centered at the particle with
reddus R.p 48 2.1 x 10° o (r/R )° x (c/g) x ¢ reds/hr. Taking

r =1 u the table below gives, for same radicnuclides, the average
dose in a sphere of radius equal to the remge of the alphe particle

and centered at the particle. Particles will not be spheres, of
course, and there wvill be same self-absorption of energy by the

Energy of Dose Rate in
Radionuclide T, (days) the . Tisgue Sphere (reds/hr)
3% 33z10% S8 2.3 x 10
ogtn® 162.5 6.10 5.1 x 10°
geen? 1.3x10% 578 6.0 x 10
ogem®™ 6.7 x 103 5.T9 1.2 x 107
gacse> 3.7 % 103 6,01 2.1 x 107
o807 8ol 5eTh 9.3 x 107
o883 £0.03 6.63 4.3 x 107
ooBs? B8 6,43 1.7 % 106
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particle, but it is clear that the dose rete to a smell cluster of
cells--perbaps two cell layers in thickness ebout the particle--
will be very large. Other cells, if situated beyond the renge, are
not directly hit, elthough they might be affected by chemical action
of radicals produced by this intense, microscoplc source.

The data evaileble from experimental implentation of small bete
sources do not directly answer the question of hazard. The beta

, Bources generally have indicated a high degree of hazard, i.e., &
high rate of production of malignancies. One may conjecture that
the mich fewer mmber of cells involved by en elpha-emitter may
nake for a lesser hazard. However, one should not have to speculate
on this point. I believe an experimental study to detemine the
degree of hagard of en intense, local source of alpha perticles in
the lung is urgently needed.

It i3 not my purpose to propose any specific experiment in this
letter. I have thought sbout it same and believe it ias feasible,
though probably difficult, to attempt the implantation of relstively
few particles of high activity in the lung and to study the effects
of such exposure, st least in its gross manifestations and perhaps
also at the cellular level. I would be pleased to discuss the
problem with you or others, and I would be glad to cooperate with
any group in plemning such an experiment or to assist in the

dosimetric studies or interpretation of the date that might be
chtained.

In the past you hgve invited me to call to your sttention problem
areas vhere information is needed for proper assessment of internal
dose, and I take this mears of mentioninz this problem to you es

one which, in my opinion, ic importent and cme where data aere sorely
needed,

Very sincerely yours,

Dvinlic =t Shrermma il D
Orin “reved Py

Valter S. Snyder, Assistent Director
fiealth Physics Division

ec: Y. D. Bruner
K. . Baxr
S. A. Lough
W, E. Lotz
Ve Be Jm
K. Z. Morgan _

13Sses

Flbg9lo



