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In memo dated July 29, 195!1 from Sturges to Bugher on above subject,
mention is made of a conflict in date as regards the hazards, if any,
on inhaled radioactive particles, citing the work of Taplin, Marinelld
and University of Rochester (Hodge). ‘

To my knowledge there 1s no conflict on this score since the coneept

of hazard from inhaled radiocactive particles stems from the high inci-
dence of lung cancer in European Uranium mines rather than from experi-
mental data, Marinelli's work (Transport of Radium Sulphate from the
Lung and Jts Elimination from the Human Body Following Single Acci-
dental Exposures, Radiology: 61, 903, 1953) is concerned with the
clearance rate of radium sulphate beginning a number of days after
exposure, He found a blological half-life in the order of 120 days.
Taplin ocbtained information in rabbits on the rates of removal from

the lung of prodigiosin powder and tagged subtilis spores (UCIA 121,
158, 195, 136). He found that much of the material was removed with-
in a few hours. Hodge, from data on the rate of build-up of wranium

in dogs! lungs during chronic exposure (UR-67), calculated the bielogi-
cal half-life (ca 200 days) of unsoluble uranium salts in the lung.

The apparent disparity between Taplin's data and the others is ex-
Plained by the faet that clearance of dust from the lung 4s accomplished
by two distinct modes: ciliary clearance from the bronchial mucosa
which is accomplished in a few hours, and alveolar clearance which takes

a much longer time, Marinelli and Hodge's data pertain to the latter
mechanism.

The control of the lung eancer hazard from inhaled radioactive parti-

cles must be based on the answers to some fundamental questions:

(a) how much radiation is required to produce lung cancer, (b) what

is the fate of inhaled particles in the lung (i.e. how much 4is retained

in the lung after inhalation and how long do the particles in the lung

remain after deposition), With such information, one could calculate

the expected lung dosage from airborne particles of a given sise distri-

bution and from knowledge of the umi@mm:aunhm -

mate the hagzard, There is need for considerably ﬁ% in
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categories, especially on the following topica:

1., What cumulative lung dose will increase the incidence
of lung cancer after single inhalations of radiocactive
particles? :

2. Same as "1" but with chronie exposure.

3. Does the cancer hazard differ when the radioactivity is
deposited in the lung in relatively few large particles
compared to many smaller particles (Tor egual total
_amounts of radicactivity)?

k. What is the relationship between particle size and
bronchial deposition? (Those particles deposited on the
bronchi w11l be cleared ocut of the lung within a few hours
in contrast to those which penetrate the lung more deeply).

Se Is the carcinogenic susceptibility of the bronchial mucosa
higher than that of the alveoli or pleura? {(Most lung
cancers in the European Uranium mines arose on the bronchial
mucosa. Is this a question of susceptibility or that a
greater dose is delivered to the bronchial mucosa becsuse of
bronchisl deposition of inhaled radicactive particles?)

6. What materials will act as a co-carcinogen for radiation in
the lung? (Tobacco smoke, chromium, arsenic, methylcho-
lanthrene, diberszanthracine, ete.)

7. How can the particles, once deposited, be removed more
quickly? '

The Hanford proposal {Project CB-572, Phase II) seems to touch on many
of these problems, However, it is difficult to evaluate the preposal
bacause of its lack of specificity in regard to the experimental de- .
tails, The following questions 41llustrate this point:

1. ¥Why have the numbers of dogs and monkeys been established
at 20 and 8 respectively? Is this related to the expected
incidence of lung cancer er lung abscesses? The latter
appears to be taken as the end-peint for early radiation
damage, The rationale behind this is not apparent, since
lung infection would be .a secondary effect and dependent
on & number of external circumstances, In addition, it is
not the end-point of interest, namely, lung cancer,
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2. What are the radiation dosages involved with the "dosage
parameter of 0.1 ~ L.0 ug" plutonium oxide? Yhis is im-
portant if any generalization of the study is to be made
to other materials.’

3. What significance can one attach to the measure of clear-
ance rates of particles if one does not know the particle
size distribution since the. two are interrelated?

k. Mention is made of a co-carcinogen producing lung cancer
in combination with radicactive particles. What is the
chemical nature of this carcinogen? What types of tumors
and with what incidence have they been produced?

Se In what manner is the hazard from single particles of
0.03 = 3 u to be eatimated?

6, What agents will be tried for “etiotropic® therapy?

The use of doge and monkeys tacitly assumes that the carcinogenic -
susceptibility is correlated to animal size and consequently that
larger animals will more closely resemble man. A better approach,
perhaps, would be to establish the susceptibility of the lung to
radiation cancer, using bone as a benchmark, in a single convenient
specles, This data could then be transferred to man, knowing his
susceptibility to bone cancer from the radium experience,

Although the "time factor™ is mentioned as important, there is no
provision for administering the radicactive particles over varying
pericds of time. It is a fact that the hazard from inhaled radio-
active particles can be chronic {miners, uranium chemical operators)
as well as acute {accidental exposure).

The proposed atudi certainly covers several areas of considerable
current interest. However, the proposal itself lacks definition as
to the specific lines of attacke
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