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The prime interest of the Dayton Area is the 1solation,
purificetion, and utilization of polonium; therefcre, this arez
can best appreciate the protlsms encounteredl im handling large
quantities of polonium endfor ite 4erivatives. In zdditioca to the
ordinary problems encountered in laboratory operations (radiation
and toxicologicel hazards), the morale ¢f the personnel is an
important factor to be considered. 1f dlological research is done
in this area, better morale should be maintained because the person-
nel will be cognizant of the efforts dbeing made ¢ protect them
from the radiaiion and toxicological exposure effecte., In the past
our people hava not deen satisfled with tolerances based on other
than indisputable expsrimental evidence, Such evidence ig almoat
nil., Both chronic znd acute toxicity studies must be thoroughly
investigated, Only such long time studles can satisfactorily settle
the question whether too much or too little emphasis &8 being placed
on protection from radiation hazards, FMnally, it 48 most inzdvisadle

to risk possidble cross-contamination with various other radiocactive
materials,

Biologicael research with polonium and/or its derivatives implies
a study of the effects upon the living organism, The alteration of
structure and function of the organism as a whole and/or of its com-
ponent parts in the spperently normal animal must de studied as well
as the responses of the dody when conocurrent infection is present,

A tentative 1iet of experiments that are planned to de conducted
during the 1549 fiscal year is given Ddelow:

A, Bilological Grouwp

1, Acute Toxicity Studies

These studles ars important act orly in observing the
bilological effects following larse doses of various gsub-
stences tuat in determining the level of dosage to Ye unsed
for chronic exgosure studies,

Occasionally, in our production unit, people are in-
advertently exposed to higzh conceutratione of polonium
and polonium compounds, Very little clinical, hemato-
logical, patbological, distribution, end excretion data
are avallable concerning effects of polonium on theee
people, It is hoped that some information masy be odtain-
ed from such experiments not only to determine the bio-
logical half 1ife of polonium in the body dut also the
threshold value in the kidney in order to determine the
ectual tolerance or mexizum permizeidle concentrations to
substitute for the calculated vaines currenily used,

8. The IT5) (lethel dose killing 50 per cent of the
animals in"a fixed time) of polonium and polonium

et
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corpcnds wil) be Fetermined ir mive -ad rats of
definite ase :nd in doth sexes, by intraverouvs and
parenterel aiminiatration,

b. The relatlve toxicity ¢ pelontum and poloniun
compounds in “iffeient vehiclees will de comparel by
skin absorption in mice, raddbits, cats, and dogs.

¢. Distridutlion of polonium in the different tisuues,
feces, and the body flulds at defianlte time intervals
will be determined following administration dy in-
travenous and perenteral administration as well as skin
adsorption, Rats, guinea pigs, mice, rabbits, and Aogs
will be utilized in these experineais, .
d. Autorsdtocraphs will be made of sections of the
kidneys, testicles, and ovaries at different time
intervals following administration of large doses of
po.onium and polonium compounds,

e. Respiration studles of various tissues with polonium
and polonium compounis are plesrned,

£, The effacts of polonium on the reproduction system
in rats ard mice fellowing intravenous ani parenteral
adninistration will be studied,

g. The effect of polonium on the vestrus cycle in rats
will Ye determined by the exercising cage.

h. The efiect of polonium on the liver and ren:l
function tests in dogs will be dete-mined.

i. Intubetion astudies will b2 mad: with poloniar in
rabbits and dogs to determine cit2s of the lung raten-
tion by autoradiographs. These studies are of importance
since the lung retention of polcnium may bYe the limit-

ing factor in estimating the polonium tolerance values
for humans.

2. Chronic Toxicity Studies With Polonium and Polonium Compou=ds

Although valuable information may be obtained from acute
toxicity studies, the effects may not be similar to those
obtained by smaller doses over a long pericd of time. In-
dustry is more concerned with chronic experiments since people

are exposed to small concentrations of toxic substances over
long periods of time.

Chronic experiments will be initiated by intravenous

injection and skin absorption in rats, mice, dogs, rabbits,
and guines pigs over a long period of time, with particular
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reference to those species of animals consideradbly closer
to the humen subject in size and life span. Datc odtained
from these experiments nay be used to arrive at a tolerance
for maximum permissidble concentrations for humans,

in thess experiments the following items will be
stressed:

a. Hemmtological studies in rats, rabdbits, and dogs,

b. Urine metabolism and excretion of polonium in rats
and dogs,

¢, Auntoradiograghs of kidneys and reproductive organs
in rats, rabdits, mice, and dogs.

4. Sterility experiments in rats, mice, and dogs.

e. The effect on the oestrus cycle in rats as deter-
mined by the exercising cage,

£, Liver and renal function tests in dogs,

g. Intudetion studies in rabdits and dogs to determine
sites of the lung retention dy autoradiographs,

h, Tissue respiration stundies,

3. Studies of the Possible Production of Mutants With Acute
and Chronic Dosage Levels in Plant, Marine and Animsal
Life Including Molds and Fruit Flies

The results of these experiments may be limiting factors

in eatablishing the maximum permissidle concentration of
polonium,

b, Acute and Chronic Studies of ihe Effect of Polonium in
Bacterial Flora of Sewage Disposal Plants

Little information is available at the present time
concerning the effect of radlioactive substances, as such or
in conjJunction with other industrial vastes, on the modern
biologicel sewage plants,

5. Acnte and Chronic Studies in the Basal Metabolism, Blood
Pressure, Cardiography, Blood and Plasma Volume Changes
in Dogs

These experiments may yield information of diagnostic
importance,
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6. Study of Therepeutic Agente and Polonium Metabolisn

-4 Vau [+

a, The effect of therapeutic ageats in the eliminaifon
of polonium from the body will be studied in acute and
chronic exposures in dogs and rats. Data obtained from
such a study may be used to increass the rate of elimi-
nation of polonium from humans, thus reducing the dura-

tion of exposure and the time losi by personnel from
their Jobs,
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b, Studies of the bdicchemical factors involved in 3he
distridution and excretion of polonium from the body
wvill be initiated. At the present time, very little
information is availadle as to which state polonimm
exists In the body. The methods used in colloid and
stercid chemistiry will be utilized in thess axperiments,
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7. Biological Effects, Methods of Measurement and Protection

Against Radiation from Special Neutromn Sources Irepered
at This Site

LoLecotde
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Permissidble exposure levels for different tissues have
to be established to adequately protect our persoannel.

BOX No.
FOLDER

Some of the proposed experiments for acute and chronie
exposures with various species of animals are:

a. Hematological studies,

b, Sterility experiments - effect on reproductive organs.

¢. Oestrus cycles in rats,

d. LDg, (le*hal dose killing 50 per cent in & fixed time).

8. 3Experiments With Beryllium

Inhalation studies with various species of animals on
pure beryllium metal dust of various particle sizes will be

rads with reference to the lungs because of its special
importance to this site,

The personnel requirements for the proposed research program should
include:

1 Chief of Section (have 1)
2 Biochemists (have 1)

1 Pathologist (candidates deing interviewed)
1 Physiologist (have 1)

1 Bacteriologist (candidate under consideration)

-6-
F0616149



1081820 -71-

KL - 69

1 Geneticist (heve 1)

1 Phermacologist with training in toxicology (unfilled)
1 Plant Phystologist (eventually)

5 Biologists (have 4)

5 Chemists (have 2)

3 laboratory Aldes (unfilled)

1 Electron-microscopist (unfilled)

1 Hematologist (have 1)

1 Statistician (have 1)

B. Special Prodlems Grouwp
1. ILow Actlvity BResearch

Along with other miscellaneous prodblems, research
will bDe centered toward the evaluation and developing
improvements in determining the quantity of polonium
present in samples of urine, feces, dlood, mud, and river
vater, These procedures are necessary to estadlish the
background of our product in the surrounding area, routine
survey and personnel monitoring,

The personnel %o do the work should consist of:

4 Chemists (have 4 - Two nos on loan to the
Prodnction Group)
1 Research Chemist (unfilled)

2. Survey and Decontamination Group

Research will be directed toward studies on the de-
contamination and precaution of contamication in equipmrent,
instrurents, floors, clething, etc. Improvements in the
decontamination procedures are necessary to meet 4,E.C,

Tegulations,
The personnsl tc do the work should consist of:
1 Research Chemist (unfilled)
1 Chemist (have 1)
1 leboratory Aide (have 1)
C. Health Instrumeat Group

The Health and Development Group of the Health Instrument
Section functions solely for the Health Division,

It is planned to center the research work in the foilowing
itema: .

a. Parallel plate alpha counting equipment,
b. Continuous fast neutron monitoring equipment,
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¢, Portable feet neutron equipment,
d, Fast neutron roalitoring film efficiency.
e, Low count counting rete meteirs,
f, Air sampling eqaipment,
€. Efficiency of eir filters used to filter exhaust air
from plant.
h. Scintillation counting,
1. Instrumentation of dlological research group.
J. Two geometiry slpha counters for plated samples which
at the present time have a counting geometiry.
The personnsl to do this work consists of:
2 Senior Blectronics Engineers (have 2)
3 Junior Blectronics Engineers (have 3)
1 Junior Drafteman (have 1)
1 Senior Research Physicist (unfilled)
SUMMARY

By doing the work at the Dayton Area, bdettar coordination of the

actual problems encountered with the biological research work can de
maintained,

A tentative program for bdiological and medical rssearch dy

Monsanto Chemical Company at the Mound leboratory has beer submitted.

The estimated budget for this work for the fiscal ysar July 15ug

to July 1949 is as follows:

Szlaries $225,070,00
Supplies 160,000.00

‘iscellaneous _115,000,00
Total $500,000,00

It should be noted that the extent and amount of research work

done in the temporary quarters in the Warehouse and at Unit 5 depends
on several factors, In acdition to getting the personnel and truining

them, considerable timo will be spent setting up the laberatories in
the Biological Building as well as in the other duildings at Unit 5.
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