A4

/64; ZJ.ZUI'.LUS_—.& ______

NOTES ©F BICLOGICAL AMD VEDICAL CONSIDERATICNS 719970

Franklin Ce Molsans KeDo OAK RIDGE NATIONAL LABORATQRY

‘ GENTRAL FILES NUMESR (é)
19, 1948
Hay 19 48-T_gu

as Any consideration of military effectiveness of rediocactive
mterials must take into account the very wide spread between
dosages nacessery 4o produce casualties within a short time
(nours) and those which will produce disability or death
after a lapse of time (dayss weeks, months, years)e

be Consideration must also be given to the very low limits of
tolerance to continued or repeated radiatlone Doseges which
would be without domonstrable effect for oxposure over short
periods of time {(hours, days) mey produce permsnent damage,
ar even desth, if continued Ffor longer periode (weekss monthe).
This has bearing on the ranner in which radicactive materials

might be used, and particularly on pandg effect of distributien
of such materlalse
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6o An important considerati-n ocancerning a potentinl military
weupon 18 ths ocaso with which its éffects may be neutralized
or counteracied ky appropriate medical treatment. Discovery
of an effective treatment for lewisite poisonings for examples
considerably diminished eny poesible usefulness of this agent
in warfaere. In tho case of radicactive materials no treatment
at present known has any rorked effect upon the physiological
actions of theme substanner, c¢nd thore is no known methed for
exorting anr rronounced sffect upon the rate of elimination of
such substances from Lhe bodye. In gensruls therefores the
offscts of radlation, or of Intake of redinactive substancess
are to be considercd as irreversible, excopt In so far ss the
body's own mechanisms arc able to deal with thome '
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de While there is a wide range of radloactive lsctopes, with
extremes of paysical and chemicel propertlss: selectlon of
bhose for work on biological znd medloal conniderations muate
to a large degrees, be basad on such practical questions as
those of avallabilityo '

2o Considorations conceyning exteynal radiatiom.

a. Except for ponic effccts, and for some effectiveness with
reference to donlal of torrain (cities, ote.) any possible
military effectiveness of olpha and bata emitters for externmal
rediation would be so limited as to be slmost nsgligible.
Gongslderatlon of nilitary usefulness of extermal radiation is

T ‘aeeondmglq limited almes% entirely to gamme rays-
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Use of gamms emitters for external radiation does not introduce
any serious problems concerning dispersion. Dusting of re-
Jatively large particles on the ground can be relied upom to -
prodvee the calculated hasards.

Glven a choice of materisls, length of time that occupation of

terrain would be bazardous may be controlled by selection of
meterisls according to half-lifa.

More accurate information than is at present available is needed
cn the points as llieted hereunder. The obtaining of this in-
formation does not offer any insuperable difficultiess

(1) Tolerance dosages, both for ccntinued end single
exposure. [For milltary purposes. this information
i needod es & tasis for estirating how long cie
vilian and military personncl ney remanln in contem-
innted arees. Fresent estimates of tolersnce doge
ages: even 1f sow d for protection of laboratory
Perconnels ete. . would probably require revislon
Ter military purnoses, to permit a certain amount
of calculated riske

{2) Telation of dosuges either from coatinued or frem
single exposures, to time required f'or production
of casualtiess “ofined in terms of disability or
death-

Experimental work on the nffezts of continued oxposure to con-
taminated terrain should. in no far es is possihle bs carried
cut oa large animales (pian: goatss 3hesp, cattle), in order
to simulete ths effects upon man.

3o Gonpidaratdonn concerniry ipterral redlotlonc
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Any considerstion »f ths nos=uible use of radioccctive materials
%3 producoe internal radiiticn (l.ecs -adiation fram substances
after their ontrance into the body) introduces much greater

complications,; and & much larger numuver of vailables. Scme of

these are listed as follouwss

‘1) lethod of disseninatione For the most part. subd-
stances to be taken Into the body would reqi’re
cisgeninaticn in perticulate clouds, if.ec; an
rernanle. Satisfactory methods for such disssmie
naticin, on a large scales have not as yet been
develaoped. . zh ¢ lowds wonuld s effective beth
en the curface of the bedy (exiernal radiation',
end after 2ntrance into the bady {(intermal
rediation) chielly by inhalatlon. Since inmalasim
would te easily rreventeds by <he use of aupros
priats filters, high concentrations, fu surpriass
end panic sffecin, would be desirebdlee
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(2) Particle sizge Sufficient work has been doms on
particle size to establish the range of sizs de~
sirable, both from the standpoint of tho stability
of clowxds, and from thet of behavior in the ree
spiratory tract. Materials of large size, whioh
ere filtered cut in the upper respiratory tracts
will be discharged from the bodys, or may be
swallcwed, and either lost in the excresta or abe
sorbod from the gestroe-intestinal iract. On the
other hand, very small particlee (cf. cigarette
smoke) will be lost by exhalation.

(3) Portal of entrye The chief portal of entry into
the body will be by wmay of the respiratory traot.
Contamination of food and water, however, my
concelvably lead to absorption of large amowmts

of radioactivity through the gasiro-intestinal
tracto.

(4) Locus of deposition in the bodve Many radicactive
minerals will be deposited in the bones, wheres
owing %o the slowness of turnover, they nay remain
In considerable quantities throughout the lives of
the individuals. In the case of redium it is well
known that substances may be retained in the bones
for years before finally giving rise to disability
and even deatho The same situation may be expected
in the case of other minerals, particularly those
that are able to substitute in the apatite lattice
of the btono mineral- In general, the twrnover of
the elements in the soft tissues is sufflciently
rapid to enable the body to rid itself rather rap-
1dly of such elements es are deposited in these
tisswos.

(5) Tvoes of rgdintion. 411 types of rediation =alpha,
beta, and garma, may be effective from the stand
point of internal rundiation, and the effectivenss
must be studied in relation to other variables,

such as half-life, locus of depositiomn, physiologe
ical actiomnso

(6) Hplf-life. For internal radiation, consideratien
of the 1life of tho radicactive isotope is especially
important. Except for panic effect, and for com~
pelling evacuation of terrain, a longelived substance,
which would ho deposzited in the bone, in doses ine-
sufficient to produce immedinte physiological effects,
would have little military valus. On the other hand
disability snd death from such pubstences would
manifest themselves in later years, long after the
possibility of influencing the immediate situation
had disappeareds In general, suwch considerations
would lead to the use of relatively short~lived iso-
topees, for thelr immsdiate offects, rather than of

14837 8 long~1lived substanccse
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(7) Pnysiclegicnl offectn. (ihile the gross physiolog-
ical effects of 3utermal radiation, both acute and

ochranic, are known, much rore work needs to be done

on this subject, taking into account all of ths
veriablos considered aboves Acutc effects of internel
radiations leading to early disability (days)s are
chiefly upon the gostroeintestinal tracts leeding

to bleeding. and upan the blocd-forming organss
leeding to their destruction. Acute death is gone
orally rosult of the latter effaects.

Beoauss of the camploxities introduced by internmal radiatiom,
and because these have not hzd intensive study at dosage levels
of interest from the military standpoint, the greater amount of
affort, in the laboratory and in later £leld trials, will be
noeded on these aspscta of the potentialities snd limitations
of radiological warfaroee.

Since intermal radiantion depends upon entrance of radicactive
m.terdials into the body, and since this in turn depends largely
upon such consideratlons ac particls size and method of dise
semination, work on the biological and medicel aspects of
Internnl radiation must be closely coordinated with that on
munitions developmente




