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Hemorandum to? Dr. Henry A. 3lsir
From! ¥Willdan 7. Bale

Subject: Dr. Shields Warren's Request for Information
Concerning Yolonium Research

Yhen the production of polonium in large quentities was undertaken
during the war years, the liedical Section of the :slanhatten Ulstrict
assigned to the Rochester <roject tae resdonsibility for eny research
necessary for the safety of the oroduction personnel et Dayton.

Bo usezble inforuation exiested coancerninz the metebolism or toxicity
of this element. Gha revorts of lacasgagne and covorkers were
rapidly deronstrated to be in a quantitative sense consletely
unreliahle.

Following the devslopment of reliable methode for raloniun
anglysis, work at ochester was first concentrated on & study of
voloniun dlstribution and of excretrry rantes in rats following
intravensus injociion. Jals work was later sunslenented by & study
of volonit excretion in six humen subjects {victins of leukenia)
end o large scale study of the commarative toxicity of poloniun,
rodiun, and plutonium in rats following sinzle intravenous injections.
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From this worlz it was voseible to arrive at 2 correlatlion
-between the body poloniws contant of humen sudjects and the rate of

[ urinary excretion. 7his method has bean in continual use at Zayton
Z§\ for monitoring the body volonium content of »nroduction plent personnel.
AN From the com-arative toxicily studies, nlus cslevlations paged uvon
§< ths body distribution of radioactivity ae experimentally deterzined,
;Ef estinates of permissible body content were rade.
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Prelininary work was also carried out on absorption of polonium
throuzh the skin, by way of the gastroeintestinal tract, following
inhalation into the lungs, etc.

Several instruments constructed at Rochester vere provided
the Dayton plants for monitoring purposes.

Rosults of this reserrch are given in several renorts of
very limited distribution snd are suasarized in a Survey ¥olume for
the Jational iluclear “nergy Series (Division VI, Volume III) whaich
is presumably now awaiting pubdblication as a classified volume.

800b351 | -
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At the Dayton plant it wvas found that exposurs to poloniun was
80 great that nunerous individuals had, in fact, greater body
concentrations of polonivm than our ressarch indicated ouzht to be
pernitted. Althsugh by inproved methods exposure to poloniun has
decreased considerably, individuals at Zayton still carry polonium
concentrations in trelr bodies close to the maxiaum ellowable on
the basis of our research. A careful survey of the Fres:n$ St-tus
of Poloniun Tolerrnce Tstirations oy bs found in our receat resort
under that title (ules4, Uctover 14, 1943).

Recent 2nd Present Research 2t Rochester - During the vast
two yeers rassarca ol poloaiuu nas continuzd at Rochester. It has
been found in treliminory woric that Bk (Sritish Anti-Lewisite)
and relsted substances souewhat increase poloniun exerstion in experi-
nmental eninmals end also reduce toxicity ze neasured by letnal effects.
Aleo we hnve found that kidney lesions are denonstradle in rats
followingz sinzle doges lover than we had previously realized exerted
delaterious oeifscts uson this orgon. This lesion, denonstrated
histologically, nay become a liniting factor in permissivle dosage
ealculations since it is considaravly rore marked than any perxznent
blood ciianges at tne same dosage lovel.

It hns also been found thzat the disiridution and exerstion of
polonlun after oral edainistration may ve qualitatively and quentitatively
quite different than following sdainistration by the intravenous
routs. Iz rarticular, following oral adainistrotion poloniunm suows a
pronounced tendency to accwmlate in circulatinz erythrocytes.

Work Plennsd for the Tuture - ‘Yoric thet wil) be cerried out
at Rochester in ihs ruturs is dedendent uson what ths i.ediczl Cectlon
of the Atmic nergy Commission decides is the eszential work to
be done and where it wisnas to assipn resvonsibvility for tae carrying
out of this worke In view of the fact that ex-osurs of »lant narsonnel
to poloniwa still remains relatively high, and is difficult %o reduce
without further great increasses in production costs, taere nay be
conziderably more work indicated. '

Alnost a8ll toxicity studies to date hove been carried out on
rate, and followirg sinzle intravenous injections. <erhans such work
should be broadened to inclu’e othsr snecies, rarticulsrly tha longer
lived dog, sbould include otaer than intravenous routes of
adninistration, and should include exgeriments with reveated
adninlistration of moloniun more closely simulating the caroniec exposure
of huwnan sudjects. Jerhops blood changes, possible »roduction of
eterility, and twior induction should be investigated wmore completely.

Little 15 yet rezlly known abdout the neemitude of polonium
absorption tarough the lungs, or conceraning any detrimentel changes
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such as tunor induction that may bde 1nduced in this orgen at the
present permitted exposure levels.

Further studies mey be someday indicated on poloniun excretion
in hupan sudbjects following zdministration at non-toxic levels.
The patients with leukenia studied nay not be remresentative of
humen subjects as a whole.

Additional work perhape should be carried out on methods of
ineressing rolonium excretisn and decreasing toxicity, i5 the point
that the utility of ontinmal methods are known as applied to cases

of accidental hunan over-exposurs.

Biologieal resenrch so far conducted has been elmost entirely on
an empirical basis to ansver specific health praoblems with 1itile
attentlon paii to the chemical natuvrs of voloanium or to the rature
of polonium metabvolisa. Such basic work on tzs matabolism of volonium
in the body 1is verheps indicated to provide a nore sure foundation of
basic dlochemical and physiological knowlsdze on which to build an
ultimate determination of & safs exposure level.

Finsally poloniun, becausse of 1ts relaiive eass of handling and
quantitative nmeasurenent, vescause of 1ts wide ond, compared witn most
ather 2lpra emitting elemsats, relatively uniform distribution in
the body, and because of its convenient nalf-life, may provide the
best tool for a general investigation of z2loha ray toxicity. Its
acute toxicity, for exauvle, 1s, on a radloactivity basis, sone
ninety tizes as grest &8s radiuwa. Jhais 435 because radiuwa &s repildly
transported and stored in calecified areas whsre its acute toxicity
48 not high. Zoloniun, on the otaer kand, remains largely in soft
tissues.

Puture Acsiemmient of Raczearch 2esoonsibility - The unit
of the i.onsznto vasialcal voanany engnged in poloaiun production is
in the vrocess of noving to graatly eanlarged facilities for the
production of roloniwa. A laboratory to ve devotsd to blolozgical
research in connection with the Doloniunm hazard is included in the
Plant facilities. Ca the basis of informal discussions Detween
revresentatives of the nedical zrouv at Tayton, hended by Ir. Svirbely,
and the group at ochester, I believe it was generally egreed toet
large sgcale toxicity coan betier be undertaizen in ayton rather than
in Rocnester, whils ‘lochester is likxely to bs hetter equinned for
gtudies on some aspocts of ratholozical physiolosy, physioclosy,
Pathology, therapsutic methods, and metabolism.

Research on roloniun at Rochester now repreesents the only work
undervay on toxicity due to alpha radiation. It nay ba desiradle
%0 havs such investigetive woric econtinue in this rroject to provide
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experienced personnsl for conmultative work and to aid in our teaching
Progranm.

A dicadvantage of work on poloniun has been and perhaps will
econtinue to ba its classified rature, =o that work on thls subject
dses not vronise to the investizatar the rewards associanted with the
norzal publication of researcn findings.

Digtribution of Revnrts - The 1inited distridution of reports
on diological stuiies with poloniun rmentioned earlier means that in
most of the overational and rssearch aress of the Atorie Znergy
Conmission no information is avaiiable on tae recults of the investi-
eative work at Rochester. 3Some of thess results are certainly of
interest not only to vorkers with roloniunm but to persons interosted

~4n other alpha enitting elements and in radiation toxicolozy in general.
This suzgests that 1t is pernaps advisabls either to exdedite tha
publicatisn of the classified volune of the lational .wuclear ..nergy
Series in which tas recsultes of this work is contained, or elternative~
ly to 1ssue the contents of this volune as 8 classified rezort fiom
the Rochester area. It is a nanuscript of soze (00 typewritten

Pages.

Assiranent of Restansibilisy ot Rachaster « York on polonlwm
at Rochester was orisiazily ceavsred in the ivielon of Soecial Jrodlems.
¥Vhen & concentration of Joch2sier Zesearch Divisinns occurred about
two years ago, this Division was consolidated with the Division of
Radiology and rensmed the Tivision of “adiology ahd Zilovdhysics.
They heve had the gensral ressonsibility of research on nedical asvects
of lonizing radiations &nd of materials toxie because of radicactivity.

¥iB:nt . Villiam F. Bale
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