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Report of the 23~24 January 1947 HeelIl . s farien
Interim Medical Committee of the me—
United States Atamic Energy Commission

1. Review and Scope of the Medical Research Program.

A, Since the inception of the Atomic Bamb Project, an expanding
research program aimed at the diagnosis and coatrol of hazards peculiar
to the development of atomic energy has been in effect. These hazards
include those injurious effects produced through accidental external
body exposure to radiations emitted by various radioactive materials
during the experimental or processing operations, as well as the chemical
toxicity or localized radiation from such mzaterials deposited within the

body.

Considerable preliminary or pilot experimental and clinical
information has been obtained by this research program during the last
three years. Of necessity, many fields were cacpletely neglected. The
injurious effects following single exposures to large amounts of radia-
tion have been determined experimentally; same of the changes following
prolonged chronic radiation exposure have been surveyed; the biological
effects which follow the introduction of various toxic and radicactive
materials into the body have been partially demonstrated. Such pilot
studies have been useful in the estimation of maximum allowable exposure
levels of radiation or toxic materials to which personnel can be safely
exposed for a period of time, and the control of such hazards by the
prevention of such exposures. Such standards were designed for war time
expediency and are not necessarily applicable to peace time,

While the above information has been extremely useful in this
work, it immediately becomes obvious that many critical problems of far
reaching scope remain to be solved. Information concerning the method
of production of these injuriocus effects in body tissues is almost com-
pletely lacking. No methods are available which might stop or delay the
development of radiation injuries. No therapeutic measures are at hand
to use following accidental injury due to radiation or radicactive
materialks. Such problems relate to the fundamental nature of living
matter and demand the careful and continued attention of competently
trained sclentists,

B. The following list indicates briefly the survey of the general
studies on radiation effects.

The known radiations encountered in nuclear fission, as well as
those encountered from haturally radiocactive substances divide them-
selves into the following types: alpha rays, beta rays, gamma rays and
neutrons. The literature on the biological effects of x~rays and gamma
rays is voluminous and a good deal of background information was obtained
from this source. On the other hand, very little had been written about
the biological effects of alpha rays, beta rays and neutrons. It became
necessary, therefore, to initiate studies to cope with the unigue and
pressing problems as rapidly as possible.
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The report of the Medical Advisory Committes to the Director of
the Medical Division of Manbattan Enginser District of September 9, 1946
contained the following summary of the problems snd the methods of ap-
proach being used up to the present. .

1. The Puysical Measurement of Radiation of Various Types. Here
it was and still 18 necessery to develop better methods of accurately
measuring and standardizing the dosage of radiation in two vitally impor-
tent areas (1) the measursment of the extent of sny radiation which might
be found in an industrial aerce snd (2) in the blologlcal experimentation.

2, The Biologic Effects of Radlation. Becsuse of the known dele-
terious offect of radiation on the snimzl organism, it becomes necessary
1o determine the effect of controlled dosages of the various types of

" redistion on various snimal and plent species, imcluding marine life.

. Buch observations can be used in the control of possible buman exposure
and have practicsl use in medico-legal problems arilsing from contamination
by effluents.

Some of the types of biologicel effects it ie poseible to study
are given below. Only pilot studies have been dome on most of these effects.

a, The survival tims or percentage reduction in normal life
span of different animal and plant species following a glven dose.

b. The genstic effects of redistion as manifested in the de-
velopment of sbnormal imdividuals from chenges in the heredity mechaniem.

c. Histopathological changes as demonstrated by abnormal changes
in the makeup of the varlous body tlssues,

" d, Physiological changes produced by the alteration of the nor-
mal functioning of living tissues following irradlatlom.

e, Bilochemicsl and enzymatic disturbances which are the poten-
tial sources of these physiological abmormelties.

3. DMethods Tor the Detection of Minimal Rediation Damage are being
developed directly from experiments. of the sbove types end are applied to
the study of the humaen individual. Thess include studles om:

' 8., Bilochemical and emzymatic changes which may be detected and
which, if measurabls, can be corrected before irreversible damage has taken
place. Examples of such changee would be effects on the metabolism of copro-
porphyrins, excretion of ebnormal substemces in the urins, and the like,

b. It has beon Imown that radistion depresses the function of
the hematopoistic system (bone marrow, Lymph nodss, stc.) and deteiled study
is indicated to detect early changes under controlled dose radiation with all
blood olements under continuous observation, '



c. The producfion of enatomical changes such as epilation,
gkin erythema, and alterstions in the integrity of the skin and the like,
must likewise be studied gnder controlled dosage.

4. Methods for the Prevention of Radiation Injuries. These in-
clude:

a. Methods of physical detection of external radiation by the
development of semeitive direct resding instruments capable of the detec-
tion of amounts of radiation well below those nscessary for demonstrable
injury to the animal or human subj)ectis,

b. Methods for the determination of harmful smounts of radio-
active dusts end geses in air, in water and in body tissues. Meny radlo-
active materiale are deposited in the body, like redium, and in such loce-
tions produce injury to tiesue, perticularly the bone marrow., Methods
based on the determimstion of damgerous amounte of these substances by ex-
amination of the excreta snd direct measurements of the body ltself are
first developed in animals and then applied to human beings.

5. Protective Measures. Studies on (1) the efficiency of shield-
ing egainst radicactive materials (2) the efficiency of exhaust and ventil-
ating syetems against dangerous amounis of dusts (3) the development of pro-
tective clothing and devices and (4) the development of remote control pro-
cessing methods have been extremely important in the Mamhattan District pro-
tection progrem to date and will comtinne to be fundamental to the develop-
ient of a safe atomic power program,

6. The possible tresatment of radiation injury deserves extensive
study with high priority. Experimental replacement of the damaged hemato-
poistic slements destroysd by severe radistion exposure offers one possibll-
ity. Detection and neutralization of hypothetical but unknown toxic sub-
stances produced by radiation is another possibility. This difficult and
fundamental problem degorves consistent and detailed study.

All the abovse astudios are of neceselty done with alpha, beta and
garma rays and neuirons of varying intensity, simgly and in various combina-
tions, Also, the effects of acute and chronic exposure must be determined
separately becauss of their dissimilarity.

C. The following .liat indicates drisfly the study of the hazards due
to special materials., For brevity, 1t is preferable to dlscuss the potentlal
toxicity of special materials by first indicating the types of studles to be
carried out, and then by listing those materials on which studies have baen
made or on which studies are necessary.

1. First, an actual determinetion of the toxicity of a substance
must be made, measuring how poisomous it is, both in acute and in chronic
exposures, The smounts administered are decrsased untlil asymptomatic levels
are found. In this wey, toxic levels msy be avoided ln laboratory and plant

- enviromments, Some pilot work in thia direction has been completed for a few
compounds of uranium, plutonium emd certaim special oils. :
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y a. The mdée of entrance into the body {ingestion, inhalation
or skin absorption) must be studied as different manifestations and degrees
of toxicity may be produced by each route employed. Storage in and excre-
tion from the body must be studied in chronic experiments at various levels
of exposure.

b. A careful analysis must be made zs to the character of
the blological changes; specifically, production of physiological, histo-
pathological and biochemical and genetic evidences of damage. Some prog-
ress has been made hers.

c. The nature of these injuries and the mechanism by which
they occur must likewise be studlied. This affords information as to the
necessary protective measures, and indicated therapy after exposure. Very
little has been attempted here except in one or two instances.

2, Preventative measures require study.

a. The comparative effectiveness of physical methods for
the removal of hazardous dusts; namely, the reductiocn in skin contact and
prevention of ingestion, must be measured. Methods for accurate estima-
tion of such hazards msf be developed and used. The efficiency of certain
protective chemicals, ointments, etc., must be shudied. Only pilot studies
have been done here.

b. Protective devices such as portable respirators and
clothing must be tested for those hazardous substances against which they
will be used. No practical mask, military or otherwise, which will protect
against some of the worst hazards has been found yet.

v c. Finaliy, appropriate investigation must be made of those
therapeutic measures to be used in the treatment of both acute and chronic
toxicity states.

3. Campletion of the various phases of the program outlined above -
would provide complete information as to those medical aspects which must be
taken into account in the protection of the worker, as well as treatment of
injury should it occur. The following is a nearly complete list of the
substances on which studies of this type are necessary:

a. Uranium and its compounds.

(1) Uranium metal and its chemical compounds: oxldes,
nitrate, chlorides, bromide, tetra and hexafluoride, sodium and ammonium
diuranates. Some pilot studies have been completed. ’

{2) Uranium chain of heavy metals:

- Uraninm Xl
Uranium X2
Radium : N
Polonium

Relatively little has been accomplished here.

- -
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(3) Fiseion products of cleavage of U-235 and plutonium,
Very meagre pilot studies have been done here.

(%) Artificial ieotopee of uranium - 232, 234, etc. Almost
nothing has been done here,

b. Thorium and its chain, almost ‘unknown.
¢, Plutonium - some pilot work.
4, Special Coocessory materiasls - pilot work omly,
(1) Tluoroccarbons
(2) TFluorine
(3) Beryllium
{4) Others
D. Production Hazards, The results of the leboratory studies made on
the materials discussed above are applied to the prevention and control of
industrial hazarde which arise in the large manufacturing areas where these
meteriale are used in large amounts, Theso aere illustrated by the following:
1. In the Electromagnetic and Diffusion Methods for the isolatlon
of uranium 235, the mejor hazards asre from the uranium compounds, the con-~
centration of uranium X1 and X2, and the special accessory materlals and by-
products formsd in the processe of manufacture.

2, In the graphite pile where plutonium (239) is produced on a

. large scale, the hazarde are from the alphs, beta dn gamma rays, neutrons,

the plutonium metal and ite compounds, the various radioactive fisslon pro-
ducts resulting from the pile operation,

%, The chomicel isolation of polonium following its formation in

- the pile incorporates hazards from alphe radiation following abeorption into

the body. :

L. Chemical purification process in making urenium metal results in
hazards from alpha, beta and gamma radiation and the chemical toxicity of the
urenium of other products used.

5, Study of the medical aspscte of plant programs asside from the de-
terminstion of the effect of radiation and chemical toxiclty, include addi-
tional information obtained from plant investigations as from:

a. Clinical survey of all exposed personnsl,

b. Monitoring of hazards by speclal instruments and methods.

-5 -
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¢. Surveys of new types of graphité piles and production
equipment.

E. Hazards of Atomic Catastrcphe in Production Areas.

1. Immadiate effectis:

a. Radlation., The radiation occurring at the time of the
explosion coupled with blast and heat causes biological effects which
may differ from those occurring followlng other acute knomn effects from
gamma and neutron radiation, and demand study. Some pilot work and
-observation of the Japanese indicate that this may be so,

b. Blast. The total blast energy of atomic explosion is
very great and may have totally different types of shock waves, recoil
waves from ordinary explosives and unigue biological effects may be pro-
duced. Some pilot work has been done,

¢. Actinic Radiation. The intense burns from actinic
type of radiation have not been studied. This also includes the combi~
nation effect of all three items in this group: blast, radiation and
heat,

2. Delayed Effects.

a. Protective devices. Study of methods of protection
against the radioactivity deposited at the time of blast.,

b. Dscontamination. Methods of decontamination of soil and
the like must be worked out for cleaning up active areas. Some experience
is available on this from New Mexico and the ships from Bikini which is
applicable.

c. Investigative equipment. Speclial equipment must be
developed and tested for use in investigating bombed areas.

. d. Study of casualty effects. Field study of fission clouds,
possible injury to water supply, soil and the like, human damage by popu-
lation surveys.

e. Study of treatment of all immediate effects such as ra-
diation, heat and blast. :

F. Preparation of pertinent information in proper form for use by
catastrophe units in production areas,

I1. _Current Medical Ressarch Program.

A. To permit continuity, it is recommended the current program be
continued durlng 1947-1948. The current program is reviewed by topics
under the following list of the participating organizations:

Argonne National Laboratory
University of Rochester
University of California at Berkeley
-b -
Sl —
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Colurbia University

University of Washington

Monsanto Chemicel Co. (Clinton Lab) USPHS
Monsanto Chemical Co. (Dayton)

Los Alanmos

Westorn Reserve Unlverslty

University of California et Los Angeles
University of Tenneesee

Unilversity of Virginla

Lrookhaven and other future laboratoriss are not included.

B, Future expansion of the medical and blologicel research progrem on
e long term contract basis (5 years or more) is necessary in order to secure
information of a more fundamental character which is necessary in ordsr to
cope with the speciel hazards of atomic energy development. : Also 1t is im-
perative to opsn new flelds of application for the products of atomic energy
in biology and medicine. The Committes feels that such expension cen best
be plannmed and put into effect after the establlishment of a Medical-Biological
Division., (See Appendix A)., After the Regional Laboratories are vwell orgen-
1zed, the obvious usefulness of isotopes in a wide application to biological
research will offer so meny tremendous opportunities that developments in this
fleld are essured.

C. Bpecific Projects: (in brief, topical outline)
1. Argonns National Iaboratory - Dr. Austin M. Brues, Director.

a. The physiological picture of animals exposed to acute and
chronic irradiation,

b, The effects of irradiation on the structure and functiohs of
the blood snd on the hematological defenses agalinst infection,

¢. The scute toxic effects of externsl radiastion and sbsorbed
radicactive substances: their mechanism of injury; prevention of possible
damage and treatment of aiready injured individuals.

d. The abnormsl responses of blood cells, cultured tissue cells
end slingle celled orgenisms to various types of radiation.

, 6. The chronic effects of radiatién and radloactive materials
in animals,

f. The mode of action of radlation in the production of cancer,

g. The responss to different types of radiation of the various
orgens and tissyes, Including tumors.

h. Studies on the chemical effects of radistion vhichk are funda~
mental to its blological response,

1033605 ' rr—



i, The ebsorption, deposition and elimination of radicactive
elements from the body.

j. The design @nd standardization of instruments to carry out
the foregoing.

2. University of Rochester - Dr. Andrew H. Dowdy, Director.
a8, Rediation end Radiology Section:

{1) Instrument design, measurement stenderdization, in-
dustrial monitoring.

(2) Biological effect of tracer amounts of polonlum, redium
and urenium in human and enimal subjects. Application of tracer experiments
to aerve other parte of the project.

{(3) Physiological effects of exposure to acute and chronic
radiation including the radio-isotopee; search for therapeutic methode of
value.

(4) Development of possible chemical techniques or methods
of detection of radiatien damage, and the mechanism by which such effects ure
- produced,

{5} By means of spectroscopic methods, to study the distri-
bution of uranium and other heavy metales of importance Iin animal tissue; a
search for possible clues as to the method of bony deposition of radioactive
materisls.

(6) Study of the time inteneity factor in radiation, and
develoment of methods of producing instantansous exposure to radistion (A
bomb effect).

(7) Study of the metabolism of plutonium, polonium, radium,
gtc,, in human aubjJects.

b. Pharmacology:

(1) Study of the inhalation toxicity of various ursnium,
beryllium and thorium compounds. Studies in the mechanism of production of
inhalistion toxicity.

(2) By chemical technigues, studies of the mechaniem of
uranium fixation in bones, uranium complex formetlon, methods of excretion of
wrenium, .

(3) Acute toxicity effects of uranium, beryllium and thorium
compounds by ingestion.

(k) Pathological effscts of uranium, beryllium and thorium
poiaoning, and mechaniem by which nroduced.

1033b0b S8 -
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. {5) Physiological effects of uranium, beryllium and
thorium poisoning.

(6) sSpecial toxicity studies.
(7) Certification of respiratory protective devices.
c. Experimental Surgery.

(1) Clinical, hematological and pathclogical effects of
acute lethal radiation.

(2) Methods of bone marrow transplantation.
(3) Studies in bone marrow reserve and radiation effect.

(4) Tissue culture studies related to bone marrow pro-
duction.

(5) Effect of folic acid and rutin on marrow regenera-
tion.

(6) sStudies of metabolism of iodine by thyroid.
d. Experimental Hematology.

(1) Comparative study of blood histamine after radiation
and hematological effects in cells.

(2) studies of life cycle of blood platelets.
(3) Studies on life cycle of leukocytes.
(4) Studies on marrow reserves after radiation.

(5) Evaluation of coagulation defects following irradi-
ation. '

(6) Techniques for early detection of hematological
changes resulting from ionizing radiation.

e. Genetics.

{1) Continuation of studies of effect of chronic radiation
on mice. :

(2) Continuation of studles on effect of acute and chronic
radiation (x-ray) on D rosophilia.

(3) Histogenetics.
-9—
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(7) Radiation effects on tissue cultures.

(8) Effects of selective irradiations of individual organs
and tissues,

¢. Dr. Robert S, Stone's program.

(1) studies in whole body radiation of human subjects by
external and internal radiation.

(2) Studies on the metabolism of radioactive iodine in
animals and mafn.

(3) Joint studies with Dr. Joseph G. Hamilton to evaluate
the therapeutic applications of the fission products and the fissionable
elements.

(4) Exploration and therapeutic applications of other
radiocactive elements and compounds.

4. Columbia University - Dr. G. Failla, Director.
a. Measurement offast neutrons for biological purposes.

b. leasurement of time dose relationshlp resulting from

- radioactive isotopes distributed in the tissues.

c. HMeasurement of specific gamma ray emisslon.

d. Study of the quantitative relationships in chemical effects
produced by gamma rays and fast neutrons. :

e, Further study of eye and gonad injury produced by fast
neutrons. ' ' o

f. Study of the biological action of ionizing radiations.
g. An attempt to reduce radiation injury.

h. Study ¢f the distribution of radioactive isotopes in
tissues and cells,

i. Protection data for the safe handling of radioactive
isotopes in small amounts.

j. Training of personnel.

k. Measurement of very high energy radiations for biological
dosage.

5. University of Washington School of Fisheries - Dr. Laurean R.
Donaldson, Director.

- a. The worik of this project is to explore the general problem
of the effect of radiation on aquatic organisms, and in particular, to study
the problems arising from the discharge effluent from the Hunford plants into

-~ 1l =
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the Columbia River end the possible conteninatiou of eea water (including Blkini),
The work under this contract involves studies of the following nature:

(1) Acuts and chronic effects of externsl radiation on

fishes.

(2) Breeding studles on salmon emd trout following irredi-
atlon,

(3) Studies of the effects of fhe Hanford efflusnt on salmon
end trout. :

(4) Effects of internally deposited radioactive meterials on
aquatic organieme,

_ (5) Pleld studies on the effect of possible Hanford pollution
on squatic life in the Columbia River.

. (6) Studies om the transfer of radioactive materials in "food
chains™, starting withk the simpler biological forms (1.e. plankton) and follow-
ing the distribution snd fate of such materials es thess conteminated animal-
cules ere successively eaten and metabolized by highar forms (f£ishes, etc.).

(7) Foading experiments using radioactive meterials in the
fooda. -

6. ﬁanford Engineer Works (Research Project) - Dr. Simeomn T, Cantril,
Director,

a., Health physice research and 4evelopmsnt in radistion monitor-
ing, Instrumentatlon.

b. Training of technicians.eand other persomnsel in problems of
radistion protection.

c. Applied biologic research relestive to phases of radiation
bazard peculliar to Hanford Engineer Works operations and weste dlsposal:

{1) Soil, water and air contamination by radioactive materials

(2) Studies under controlled conditions of the effects of
radioaective materisls on domestic animals.

(3) Studies under controlled conditions of the effects of
radioactive msterials on vegetationm,

(4) Fish Studies: (In colleboration with University of
' Washington, project listed previously.)

{(a) Effects of waste effluent on salmon and trout.

{b) Effects of internally deposited radiosctive mater-
ials. . .

-12 -
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(¢) Field studles on possible poliution of Columbia
River and fisk by Eanfoid waste.

(a) Plankion experiments - absorption studies.

7. Monsanto and U. S. Public Health Service, Clinton Laboratories -
Dr. Alexander Hollender, Director. .

a, Studles of the biological effects of slow and fast nsutrons,
beta end garma radistion are in progress as a follow-up of previously reported

work,

b, Effects of plutonium on bone hesling 1e being studled.

'c. The parabiotic twin technigue ic belng used to study the in-
diract effects of radiatlon.

d. A concentrated attack is being made on radlation effects on
the rate of mitosls, chromosome bresks and exchanges, geme mutations and the
genersl genetical mskeup of the cell, including cytoplasmic factors.

= o. Tracer experiments of a number of metsbolic systems have
been initisted using various micro-organisms,

f. Effects of radistion on cell constiiments, proteins, nuclelc
acids and emzymes are being studied Dy modern physical-chemical tools, (in-
cluding isotopes.)

g. Radistlon effecte are being investigated om dlood con-
stituente and blood forming organs as well as on the nervous system,

B, Cooperative research arrangements are bsing made with the
Universities of Teuneases, Vanderbilt Univerasity, Washington University,
Unlvereity of Pomnsylvania, John Hopkins University snd Carnegle Institu-
tion.

i, Close coopevatlion with the National Institute of Health and
the Nationsl Cancer Institute has been set up. '

J. Instrumentation of radietion monitoring developed by health
physice will be continued.

k., Health phyeics research is to be extended,
1. A treinimg program,

8. Mousanto Chemical Co. {Dayton) - Dr, James Svirbely, Director.

- 13 -
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a. Biological effects of chronic and acute exposures to
polonium and polonium compounds by various modes of administration to
determine the maximum permissible levels for human exposure. Tracer ex-
periments may be indicated for clinical investigation. Mechanism of
action, correlation of excretion levels with vxsceral content and genetic
effects will be studied.

b. Maximum permissible levels for alpha radiation in
individual viscera, especially the kidney. This is a specific phase of
the first problem,

c. Study of maximum permissible levels for polonium to
use in safe waste disposal.

d. Correlation of excretion levels and exposure in produc-
tion perscnnel.

e. Study of prophylaxis and therapy of the toxic effects
of polonium,

f. Biologic effects and methods of measurement for pro-
tection against radiation from special neutron sources prepared at Dayton.

g. Development of continuous menitoring squipment and
other types.

h. Studies of the prevention of contamination and on
decontamination.

9. Westerh Reserve University ~ Dr. Hymer L. Friedell,
Director.

a, Studies on toxicity of thoriun,
(1) Biological effects.

(2) Study of biological effects of = aselabley
thorium compounds, lethal effects, weight
changes, histopathclogic, hema%ologic and
biochemical changes.

(b) Study of biologiczl effecte of insoluble
thorium compounds as in a(l) above, but
also includes radiation effects.

(2) Distribution studies,

(a) Study of thorium distribution in tissues
py chemical assay. .

(b) Study of distribution by tracer technique.

- 14 -
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(3) Biochemical studies.

5 (a) Transport of thorium across gastro-intestinal
end respiratory epithelium,

(b) Mode of transfer of thorium in blood and tissues,

(c) Mamner and characteristice of thorium depoeition
in tissue.

(&) Review of enzyme systems affected snd enzyme in-
hibition.

b. Study of radiation effects of intermally distributed radio-
active elements,

(1) "Summation" studles of several radioactive elemente of
widely varying specific ionizetion.

(a) Study of beta emitters lodging in specific tisaues
{bone, kidney, thyroid, stc.).

. (b) Study of alpha emitters lodging in specific tissues
(bone, kidney, thyroid, etc.).

(c) Comparison end summation of alphs and beta emittere
. beving approximstely similar deposition in tissue.

¢. Synthesie of compounds into which radioactive elements may be
introduced. ,

(1) Comparison of radintion effscts of varlous beta emitters
alternately introduced into the same oompound.

(2} Comparison of radiation effects of bets &nd alpha _
emitters (wide divergence of specific ionizatlon) alternately and concomitant-
ly introduced into the body.

' d. Study of the distribution of the above noted radioactive com-
pounds, . ‘

(1) By aseay of radioactivity in tissuves.
(2) By radicautographe of tissues and similar suitable means,
10, Ios Alamos - Dr., Louis Hemplemann, Director.

a, Plant hazard research,

(1) Development of method for the determination of minute
amounta of plutonium in the excrete end body tissues of humane and snimals,

{2) Determinstion of the fraction of injected plutonium ex-
' creted per day by humans and snimals. {(In collaboration with the University
of Rochester).

- 15 -
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(3) Metsboliem of plutonium in animels.

(%) Hematological studies in laboratory personnel ex-
posed chronically to emall repsated doses of radlation end radiosctive
material and accidentally exposed to large dosea of radiation.

(5) Development of instruments to measure radiation.

(6) Development of saefe techniques for plant operatior,

(7) Clinical studies on acute radiation disease.

b. Proposed fundamental and applled research progranm.

(1) The fundamental studies on the acute effects of
radiation, : ‘

(2) Trestment of acute radletion disease.
(3) Methods of detecting early radiation injury.

(4) Continved studies of the metebolism of plutonimm, U-235
and other radloactive meterials.

(5) Detection of accumulated plutonium In the lungs.

(6) Biochemical studies of nucleoprotein and ths effect
of radiation of the fundemental physiology of the cell. (In collaboration
vith washington University, St. Louls, Mo.).

(7) Detelled study of absorption of plutonium from con-
tamlnated surfaces snd wounds.

' (8) Any sepscial problems arising from new operating hazards
on thie yproject.

il. TUniversity of California at Los Angeles - Dr, Stafford L. Warren,
Director.

e. The mechenism of blood vessel injury by radiation.
b. Bone marrov injury by radiation, ita repalr snd treastment,

¢. Mschanism of "metal” deposition in bone and machanisﬁ of re-
moval from bone,

4, Protein degradstion following radistion end chemiocal injury.

12, Contracts spproved by the Interim Medical Committes and awaiting
U. S, Atomic Energy Commission approval:

- 16 -
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a. University of Virginia - Dr. Alfred Chanutin, Director.

(1) sStudy of the effects of various types of radiation
(alpha, beta, gamma and neutrons) on the circulating blood proteins by
electrophorosis and protein fractionization technique. To determine whether
means of early detection of radiation damage can be accomplished in this way.

b. University of Tennessee — Dr. Henry Wills, Director.’

(1) sStudy of the mechanism of toxic effects of uranium
and other heavy metal compounds on the kidney. This is a continuation of
Dr. wills' work with the Rochester Manhattan Project during the war and
contributes to that general study.

D. Estimated total Health-~Safety research budgets for fiscal year
1946-1947 and 1947-1948.

1.
Fiscal Year Figfal Year Probable
Cont.ractor 1946~-1947 19471948 . Local Budget
Los Alamos ¢ 100,000. $ 200,000. $ 500,000,
Univ of Rochester 1,200,000. 1,300,000, 1,800,000.
UofC at Berkeley
Program II 3a 100,000. 125,000.)

IT 3b 115,000, 200,000, ):=- 400,000,

I 3c 20,000. 35,000.)
Clinton Lab 180, 000. 500,000. 500, 000.
Monsanto (Dayton) 40,000. 225,000, 200,000.
Hanford 200,000. 500,000, 500,000.
Western Reserve 100,000. 155,000. 200,000.
U of Washington - 28,000. - 100,000, 150,000,
Columbia University -100,000. 100,000. 100,000.
Argonne’ 1,200,000, 1,400,000, 1,500,000,
Brookhaven 400,000, 500,000,
U of Virginia . 25,000. 50,000. 50,000.
U of Tennessee 16,000. 16,000, 16,000,
UofC at Los Angeles 100,000, 200,000, - 200,000.
Western Reg%onal 4005000. 50050000
Total Medical~ ‘
Biological $3,524,000, $5,906,000. 87,116,000,
Health-Physics 500,000. 1,000,000. 1,300,000,
Training (?)  50,000. 5,000,000, 1,750,000,
Field Survey & :
Service Research ?) 3,000,000, 2,000,000, 3,000,000,
Estimated
Grand Total ) $7,074,000. $13,906,000. $13,166,000.

Note: See D2 for estimated totals of Regional Laboratories including budgets
for research in the participating universities. Only those currently active
are shown. : .

-17 -
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2. Eventual Health-Sefety research budgets, 1949-50, Estimated
ennual budgst for research., Does not include monitoring or c¢linilcal ser- .
vices which are charged to operating dbudgete. Each Ragilonal Laboratory
budget represents the totals of the local research and those of the parti-
cipating universities, S

“Reglional Blological- . Health-  Fleld Survey: and
Laboratory Training Medlcal Physics Service Research
Argonne $500,000, . $4,000,000.  § 250,000. §$ 100,000.
Brookhaven 500,000, 4,000,000. 250,000. 1,425,000,
Clinton Lab 250,000. 1,000,000, 250,000. 200,000,
Hanford 100,000. : 1,000,000, 100,000. 50,000.
Los Alamos 200,000, 750,000, 250,000, 25,000,
Western 200,000. 1,000,000, 200,000. 100,000

. $1,750,000.
Grand Total . 16,600,000,

Thie total should be equivalent to approximately 20-25% of the
total research effort of the U, S. Atomic Energy Commiseion,

3, Exemplc of estimated Medical Resemrch Budget for a Reglonsl
Leboratory. 1949-50.

Medical- Health- Field Survey
Brookhaven Training Biological Physios and Services
Iocal $ 100,000, $1,000,000. $ 50,000, $ 50,000,
Rochester 175,000, ©00,000. 25,000, 700,000,
Columbia 25,000, 200,000, 25,000. 50,000.
Cornsll 25,000, 200,000, ,
Harvard 50,000, - 200,000. 25,000,
Yals ' 25,000, 200,000,
M.I.T. 50,000, 200,000, 50,000, - 50,000.
Princeton 25,000, 50,000,
Brovn 50,000. ' *
Others - 25,000, 1,000,000, 25,000. 500,000, ~
Total $§ 500,000, $%, 000,000, § 200,000, $1,525,000%%

#%May be directed into new or above affiliated group @s need arises for investil-
gation of certaln problems,

*4Thia total is large because this srea cerries the major iwdusirial and pro-
duction activities,

III, Health-Fhysics,

A. Health-Physics is the nsme applied to a newly developed and highly
specialized branch of Radiology. The principal functlon of Health-Physice has
been to make a etudy of radiation problems and to devise means of preventing
radistion dasmage, The records obtained by this group are of medico-legal im-
portance, The menpower shortage in thie field is acute,

1033b1b R
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In goneral there are two principal sections in each health-physics
dlvision:

1. Research end development in imstrumsntetion and emergy levels,
2. Service under operatiug conditions in the plant.
B. The duties of the service section of uneslth-physice are:

1. Personnsl monitoring the measurement and recording of the dally
radiation dosege reccived by eech person.

2. Instruwment mervice,

a. The calibration and mainteinance of the varied end numeroua
instrumants employed,

3, Buildimg surveys. A daily moesurement and recording of working
sroes, '

4. Off-arce surveys, An approved monitoring of the redlation level

in the air and water dischargod from the plante so that 1t presents no hazard

to neighboring cormunities., The cost of the service sections of health-physics
should be borme by sach plant as an operating cost. Only the costs of the re-
search and developmeni sections are indicated in Section II Dl and 2.

C. The problems of the resesrch and developmert sections of the heslth-
physics divisions have berm quite varied snd perhape can be indicated best by
the following list which presents e few typlical examples:

1. Inatrumeut development. -

a. Personncl monitoring instruments such as pocket meters and
film badges have been developed but still need improvement.

b. Many problems were encountered in the development and pro-
duction of fairly suitable portable and fixed meters to measure the alpha,
beta, gamms, thermal meutron and fest neutron exposures rsceived by personmnel
undsr varying siturations, :

¢, Survey msters of sll types, eépecially electrostatic and
electronic Instruments were developed and produced. These need considarahle
improvement, particularly for alpha and neutron measurements.

2. ©Special measursment of energles to which persommel is exposed.

a, Relative to iunstrumsnts:

-19 -
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(1) Test meters for energy dependence and saturation
effects. .

 (2) Develop photographic £ilm monitoring techniques.

(3) Develop an instrument to measure fast neutrons in the
presence of gammg IaysS.

(4) Devise methods of measuring plutonium in air in the
presence of other alpha emitting substances.

(5) Develop continuous air monitoring instruments to
measure alpha, beta and gamme radioactive gas and suspended dust in the air.

(6) Develop automatic hand counters, area radiation warning
instruments, automatic water activity couaters, etc.

b. Applied physics measurements,

(1) Develop remote control operations for working with
radioisotopes.

(2) Hake a study of various types of shielding, radiation
shipping containers, etc.

(3) Develop methods of detemmining the amount of plutonium,
polonium, uranium, etc., that are fiwed in the body.

(4) Develop methods of estimating excessive radiation
exposures from the amount of radiocactive sodium and potassium in the blood.

(5) Measure the efficiency of masks, respirators, gloves,
and clothing in preventing body radiation exposure,

(6) Develop and cperate methods of decontamination.
(7) Study new methods of radioactive waste disposal.

(8) Help in the design of new buildings to minimize
radiation exposure.

¢. Physics research. '
(1) Carry out "sky-shine® experiments.
(2) Study effects of high energy radiation on tissue.
(3) Study radiation scattering in shields and in tissue.
(4) Determine value of n/r, etc.
- 20 -
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d. Theoretical.

(1) Make numerous tolerance calculations to determine
radiation hazarde presented by external and internal exposure.

(2) Calculate radiation from extended sources.

(3) Set up radiation protection tables, rules, regulations,
etc.

e. Educational program,

(1) Train health physicists for other atomic energy sites,
for those universities and laboratories that have radiation problems, as well
as for the Army and Navy.

(2) Consult with numerous individuals and committees on .
radiation problems.

(3) Help outside organizations to check their laboratories
and operations for radiation hazards.

(4) Train chemists, physicists, etc, who are not health
physicists but who need a proper respect for radiation problems.

(5) Operate health-physics training programs. This is
urgently needed. None are available now.
D. The table in Section II Dl and 2 gives an indication of the present
and future total manpower and total expenditures of health-physics. Past
annual costs have been quite large but are not available.

IV. Training program.

A. One of the most serious difficulties impeding the immediate progress
of the general program designed to safeguard civilian and industrial personnel
against the deleterious effects of the products of nuclear energy and the
promotion of the beneficial utilization of such products is the lack of a
suf ficient number of well-trained personnel. Such a situation has arisen
from the combination of a hiatus in basic science training during the war and
the uniqueness of the problems confronting the Atomic Energy Commission.

. It 1s recommended that an extensive training program be sponsored by
the Atomic Energy Commission to facllitate the training of suitable personnel
in the various branches of atomic energy. As a result of the crowding of the
universities, scme building program will probably be necessary. Such a

_ program should embody the following objectives:

1. To increase the usefulness of present project personnel, academic
seminars should be instituted and in certain instances, attendance of courses
in the basic sciences of physiology, histology, biology, physles, bio-physics,
chemistry, etc, should be required as a part of their regular scheduled duties.

- 2] -
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appointed for two years, three to be appointed for four years and threes to
be appointed for eilx years. This Committee should parallel the statutory
General Advisory Committee to the Atomic Energy Committee and should be ap-
pointed by the Atomic Imergy Committee to edvise it ln matters relating to
medical, biological, industrial hygiens, health-physice and related ressarch
problems, It is further recommended that the Health-Safety Advisory Com-
mittee recommend the appointment of appropriete advisory sub-committees.

2. The following list of fourteen names 1s recommended for con-
sideration in meking the appointmenmts on the Health-Safety Advisory Board
to the Atomic Energy Commisslion:

a., Medical:

Dr, Joseph Aub, M.D. - Harvard {Consultant to

: Manhattan)

Dr. Hymer L. Friedell, M.D. - Western Reserve
University (Manhettan)

Dr. Robert 5, Stome, M,D. - Unlversity of
California at Berkeley (Manhattan)

Dr. Stafford L, Warren, M.D. - University of
California st Los Angeles (Manhattan)

b, Biologieal:

Dr. Austin M, Brues - Argomns Nat'l. Laboratory

Dr, Jossph G, Hemilton, M.D, - University of
California at Berkeley

Dr. M. H, Jacobs, Ph.D., - University of Penn.
(non-Manhattan)

Dr, Hens Muller, Ph,D, - %.Indlana Unlversity
{non-Manhatten)

¢, Industrial:

Dr. Siweson T, Cantril, M.D, - Hanford {(Manhattan)

Dr. Andrev H. Dowdy, M.D. - Univereity of Rochester
{ Manhatten)

Dr. Jemss Sterner, M.D. - Eastman Kodak Co,
{Manhattsn)

d, Health Physics:

Dr. G, Failla, Ph.D. - Columbla University
Dr. K. Z, Morgen, Ph.D. -~ Clinton laboratory
Dr, H. M. Parker, Ph.D. ~ Hanford

Note: In this Committee, there is mo representative from Los Alamos (Dr. Louls
Hempelmann); Brookhaven (unappointed); U.S.P.E.S. (Dr. E. Willisms); Army
{Colonsl James P. Cooney) Navy (Captain George Lyon) mor the smell university
contractors {(no recomusrdstion). )

C. It is recommended that a Division of Heslth Saefety be created by ad-
uinistrative action and that its resvonsibilitics snd authority be on a per
with the four statutory Divisions of Production, Ressarch, Engineering and
Milltary Applications,
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The interim period has placed a severe strain on the current
health safety program as a result of personnel losses and the critical
nature of its function and responsibilities has suddenly increased
with the reactivation of the Atomic Energy Commisszion Hesearch Program.

D. It is recommended that the Director of the Division of Health-
Safety be appointed as soon as possible and thal he hold the degree of
Doctor of Medicine and that if possible, he be familiar wlth some large
portion of the Manhattan District medical program in order to stabilisze
the future of the current program,

The following list of suitable candidates have been selected
and proposed in the order named by this Committee for consideration as

the Director of Health-Safety.

These men have had extensive executive

experience with the Manhattan Project and are Doctors of Medicine except
for Dr. Zirkle who was included in the secret balloting of the Committee,
and because of his records, warrants consideration for this post.

Name

Age

Title

Background

Dowdy, Andrew H.

Cantril, Simeon T.

Stone, Robert S.

Wirth, John

Hamilton, Joseph G.

1033b22

42

40

51

(2)40

39

Prof of Radiology,
Uof R

Consultant in
Radiology, Hanford
Project. Radiology,
private practice.

Professor of
Radiology, U of
California

Principal In-
vestigator,
National Institute
of Health Baltimore,
Md. ’

Ass't Professor of
Medicine & Radiology,
Univ of California.

Research in medicine,
radiology and chemo-
therapy; cancer and
radioisotopes. Clin-
icla training and
teaching in Radiology.
Director Rochester
Hanhattan Project.

Clinical and research ex-
perience in radiology and
cancer. Former medical
director, Hanford Engineer
Works.

Clinical and teaching ex-
perience in radioclogy re-
search with isotopes and
cancer. Director of Health~
Safety program, Metallurgi-
cal Project, Manhattan Dist.

Cancer research, clinical
service, Clinton Labor-
ateries.,

Clinical and teaching ex-
perience, biological and
medical applicat ions of
nuclear physics; radio-
chemist.
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Title

Background

Nems Ags
Hempelwann, Louis 37
Brues, Austin M, 40
Sterner, Jemes 42
zirkle, Raymond E. 42
Wolf, Bermard S, 35

Brundags, Birchard M., 36
{Major, AUS)

Medical Ressarch
Director, los
Alamos ProjJect

Age't. Profesesor
Medicine, Unlv,
of Chicago

Director, In-
dustrisl medicine
Eagtman Kodal Co.

Director of Bio-
physics Institute
Univ. of Chicago

Probable Medical
Director, Brook-
haven

Chief, Medical
Division, Man-
hatten Dist,

Experience in research in
biophysice and chemistry
and large scals radlologi-
cal safety at Alamogordo
and Bikini.

Research in cancer and
shock and isotopes.
Clinical and teaching
training in Internal Med.

Experimental and clinical
problems in industrial hy-
giene and toxicology. Im-
structor in medicine, Medi-
cal Director for slectro-
magnetic process at Oak
Ridge. _

Ressarch in expsrimsntsl
biology, radiology and
teaching.

Clinical experience in
radiology and surgery.
Board of Radlology member.
Previously a member of ,
Msdical Section, Manhatten.

Clinical training and
Industrial Medicinse.

Other Loctors of Medicine of high caliber with exscutive experience who
eithor worl: or are still associlated with the Project, ere listed in alpha-
betical oréer by the Chairmenfor consideration.
knovledge of the overall program:

Ir. John Ferry - Whiting, Indiana
Dr. Oymer Friedell - Western Reserve Unlv., Cleveland
Dr. Joe Howliand (Maj, AUS) University of Rochester

v, leor Jatobson - University of Chicago

They all have comnsidserable

Dr, Adolph EKemmer - Schenley Distributors, N. Y. C.
Dr. J, J. Bickson - Argonns Natlonal laboratory
Dr, Jemes Nolan - Geo., Washington Univ,., St. Louls, Mo,

r. C, J, Watson - Minneapolis, Minnssota,

1033623
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The following are listed for consideration because of their knowledge
o the flold of radlology research end cencer, but have no kmowledge of the

project:

Dr. C. P. Rhoades, Memorial Hoepital, New York City.
Dr. Shields Warren, Harvard Unlversity.

Dr. Rovert Newall, Stanford University.

Dr. John H, Lawrence, Umiversity of California.

There are undoubtedly others,.

E. The Interim Medical Conmittee wae unable to finish 1te considera-
tion of other committees within the two days of conferences, In view of
the importance of malking decisions promptly so that a working force may
start in the mear future, the Chairman has teken the optlon of interpreting
the partially expressed intent of the Committes and offers the following
organization and nemss for conslderation by the Commission, Mr, Wilson and
the new Dlrector cf Hoalth-Safety &c & stop-gap for the period until July 1,
1947, More mature consideration, in the meantime, by the Director of Health-
Sefety end the Medical Advisory Committee can make the proper realignments
with the assistance of experienced advice from appropriate subcormittees
formed from the membership of such bodlses as the National Academy of Science,
The Committee on Growth of the Natlonal Research Council, the United States
Public Heelth Service, the various foundations and other appropriate agencles,

The folloving list of names lg submitted for consideration, It was the
intention of the Interim Committee to include as many instltutions and as
meny fisléds of related endeavor as possible., There is no Iintention of rating
the persons named and no attempt was mede to segregets as to speclalty or in-
stitution. It should also be understood that this list of 100 is by no means
a complete coverage of the field but ls a working nucleus.

Neme ' Location Specialty
Dr. C. P. Rhoads Memorial Hoep. {Cornell) Cancer Research
Dr. Robert S, Newsll Stanford Unlverslity Radiology

" Dr, Frank B. Jawett Pres, Nat'l. Acad. Sc. Physics

Dr. Wm. J. Robbing TYC Botanlcal Gardens Botany
Dr. Eugenes P, Pendeorgress Univ. of Pa. Radiology
Dr. Perrin Long John Hopkins Univ, Chemotherapy
Dr. Raymond E. Zirkls Unilv, of Chicago Radiobiology
Dr. Paul Neazl Nat’l. Inst. Health,USPHS Indus., Hygiene
Dr. Geo., P. Berry Univ. of Rochester Bacteriology
Dr. Paul febersold Oak Ridge Biophysics
Dr, Waldo Cohn Clinton Labdb. Redliochemistry
Dr. H. L. Friedsll Western Reserve Rediclogy
Dr. Louis Hempslmann los Alamos Radiobiology
Dr. ¥m, F, Bale Univ, of Rochester Biophysics
Dr. J, G, Hamilton Univ, of California Rediobiology
Dr. Andrew H, Dowdy Univ, of Rochester Radiology
Dr., G. Fellle Columbia Unlversity Biophysics
Dr. Paul Hahn Vanderbilt Unlversilty Physlology
Dr, J. C. Aub Karvard Indus, Medlicine
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Name Location Specialty __

Dr. James Nolan Washington University Obs and Gyn

Dr. K. S. Cole Univ. of Chicago Biophysics

Dr. R. 5. Stone Univ. of California Radiology

Dr. A. M. Brues Univ. of Chicago Medicine

Dr. David Rittenberg Columbia University Chemistry

Dr. E. W. Sinott Yale University Botany

Dr. lLouls Flexner Carnegie Institute Anatomy

Dr. H. S. N. Greene Yale University Pathology

Dr. J. W. Fertig Columbia Unlversity Biostatistics

Dr. A. J. Riker Wisconsin University Botany

Dr. W. R. Earle v.s.P.H.S. Cytology

Dr. Sewall Wright Chicago University Zoology

Dr. Wright Langham Los Alamos Biophysics

Dr. A. P. Krueger Univ, of Californiea Bacteriology

Dr. W, C. Rose Univ. of Illinois Biochemistry

Dr. Lauren Donaldson Univ. of “ashington Zoology

Dr. L. Carmichael Tufts University Psychology

Dr. T. ¥. Rivers Rockefeller Foundation Virus Research

Dr. EKurt Stern Univ of Rochester Genetics

Dr. L. H. Snyder Ohio State University Genetics

Dr. E. W. Geodpasture Venderbilt University Pathology

Dr. E. N. Harvey Princeton University Physiology

Dr. ¥m S. HcCann Univ. of Rochester Medicine

Dr. V. C. Twitiy Stanford University v Zoology

Dr. E. V. Cowdry Barnard Free Skin & Cancer :
Hospital Cytology

Dr. Francis O. Schmitt 1E.I.T. Zoology

Dr. D. B. Phemister Univ. of Chicago " Surgery

Dr. Frank Fremont-Smith Josiah-Macy Foundaticn Pgychiatry

Dr. Harold Yodgs Univ. of Rochester Pharmacology

Dr. Cerhardt Dessauer General Electric Co. Biophysics

Dr. Karl Voegtlin Nattl Institute of Health Toxicology

Dr. Wallace O, Fenn Uriv. of Rochester Physiology

Dr. Phillip Drinker Harvard University Physiology

Br.
Dr.
Dr.
D,
Dre
Dr.

~

- .

Dr.
Dr.
Dr.
Dr.
Lr.
Dr.
Dre.

Howard Haggard
fiohert 4. Kehoe
James Sterper
Donald D. Irish
Geo H. Whipple
H. T. Karsren
Shields Warren
S. Bayne Jounes -
Peyton Hous

M. C. Winternitz
Willard Allen
M. B, Visscher
F. M, X. Geiling
Andrew C. Ivy
Lo Tn Faiﬂlall
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Yale University

Urdiv. of Cincinnati
Fastman Xodak Co.
Dow Chemical Co.
Univ. of Rochester
Western Reserve
Harvard University
¥ale University
Rockefeller Institute
Yale University
#Jashington University
Univ. of Minnesota
Univ. of Chicago
Northwmestern
U.S.P.H.S.

SulnGeaiaiiliie

Industrial Hygiene
Industrial Medicine
Industrial Medicine
Industrial® Toxicology
Pathology

Pathology

Pathology
Bacteriology

Cancer

Pathology

Cbe and Endrocrinology
Physiology
Physiological Chem.
Physiology

Indus. Toxicology
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Name Location LSpgcialgy
Dr. Adoiph Kemmer Schlenley Corp. Indus, Medicine
Dr. H. H. Bchrenk U.S. Bureau of Mines Toxicology
Dr. W, F. VonOattingsn U.,s.,P.H.S. Toxicology
Dr. A, J. Lehman U.8, Food & Drug Indus. Toxicology
Dr. Alfred Blalock Johns Hopkins Surgery
Dr. J. J. Morton Univ. of Rochsater Surgery _
Dr. Conrad Elvehjem Univ, of Wisconsin Physiol. Chemistry
Dr. R. R, Sayers U.S. Bureau of Mines Indus, Toxicology
Dr. Alton Ochaner Tulane University Surgery
Dr. J. L. Bollman Mayo Foundation Physiology
Dyr. B. W, Smith New York Universlty Physiology
Dr., A, D. Welch Western Regerve Unlv, Pharmacology
Dr., W, D. McKider Univ. of No. Carolina Pathology
Dr. &, C, Madden Emory University Pathology
Dr. J, S. Lawrsnoe Univ., of Rochester Medicine
Dr. V. du Vigneaud Cornsll Ualversity Biochemistry
Dy, Geo, W. Corner Carnsgle Institute Anatony
Dr/ C. F. Kettering General Motors Corp. Research
Dr., J. W, HJowlend Univ. of Rochester Med. and Blophysics
Dr. Vm, Gehrman DuPont Co. Indus, Medicine
Dr, D, D. Van Slyke Rockefeller Inst. Blochemietry
Dr. L. A, Maynerd Cornsll University Biochenistry
Dr, Wwm, A, Noyes Univ, of Rochester Chemistry
Dr., Joseph Treon Univ, of Cincinnati Indus. Toxicology
Dr. H. B, VYan Dyke Rutgers University Pharmacology
Dr, H. 5. Gasser Rockefeller Imstitute "Physiology
Dr. F. A, Bryan Univ. of Rochester Indue. Medicine
Dr. Carl ¥, Cori Washington University Biochemistry
Dr. Charles G, King Tutrition Found. Corp. Rutrition
Dr. H, W. Boams Univ, of Iowa Zoology
Dr, Rens DuBos Rockefoller Institute Bacteriology
Dr. Anton Carlson Tniv. of Chicago Physiology
Dr. George Beoadle Calif., Inst. Tech. Blology
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SUGSRSTED EXAMPLE OF TYPICAL COORDINATION
COMVITIEE AND SUB-COMMITTEES

 JcoomprmaT
CONMITTES

PLUTTONIW
RESERNCH
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The suggested personnel for the Oeneral Medical aAdvisory
Board sppears on page 2% of the report of the 232, January
1947 Mesting of the Interim Medicul Coamittee of the United
States Atomic Energy Commission.

The list of names suggested for the position of Director of
the Division of Health=Safety appears on page £3 of the 23-24
January 1947 Mesting of the Interiam Medical Comamittee of the
United States Atoadc Energy Commission.

Tne suggested personnel tor_tue kedical havisory Committee
and its suo-committees of Meaicine, Biology, Industriul
Hygiene, health Physica and lsotopes are listed on pages 2&
thru 27 of the 23-24 January 1947 Mesting of the Interim
Meaical Uommittes of the Unitea states Atomic Energy Com-
mission.

It is suggested that the Nilitary Medical sectioa under
the division of Nilitary Application have mesbers repre-
senting all armed services.

The Coordinstion Committess shown under Research, Industrial
Hygisne & Safety, Health Physics, Clinical ssrvices and
Medico~-legal should each De cogposed of the 6 reglonal
Directors or their authorized representatives plus 3 outside
competent men. The personnel of the necessiry sub-committees
under each of these Coordination Committees should be pro-
posed by the Coordination Committee as conditions warrant,
and be representative of sajor topics under research for
proper horizontal svaluation.

[
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AGENDA FOR MEDICAL COMMITTEE FOR ATOMIC RESEARCH
JANUARY 23, 2k, 1947

’

I. Roviev end approval of past program. (Medical surmary l9h3-h6
to be reviewed aud approved if poesible)

II. Scope of Research Progrem 19k6-47, (Appendix A)

(University of Chicago) Argonne Natiomal Laborestories
University of Rochester
University of Califormia
Hemilton
. Stone
Columbia University
" University of Washington, Sesttle
Monsanto Chemicel Corp. iClinton Leboratories) USPHS
Monsanto Chemicel Corporation (Deyton)
- I.os Alemos . - - Westerm Benerve University \'

Contracte Awa 1t mg Approval H

]

Univereity of Virginia
Univ.arsity of 'I‘enneesee

III. Reoomendatione for Future Research Pol.icy
| A Scope of fundanental vork (that approved in Septenber neet- ‘

\ ing) (Appenmiix A) - \
" B.. Human Testing with epecial materials .

Iv. Organizetion of Medioal Reaponslbilities
A, ‘Advisory Committees

: 1. Advieory Committee on Medicel Research and applioa-
I e tion {Tolersmces, Standards and Hazard Interpreta-
T o tions in addition to research programs).

S ’ Tt ... 2, Advisory Comittee on Induatriel Medicine and Toxi- :
AL I .+ cology.
L - 3. Advisory Committee on Health Phyeice.

B. Recomondetion for the continnation of operation of the

Medicel Division at the present level with the avail-

able reduced force nov in that office as well as salary
echedule., .

SETRE DN
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c. Tra ining Progran

I 2 . 1. Ststement of the urgent need for qualified trained
iy ' I physicians, .
o ‘ - 2. S8ource of physiclans,
' A.8.7T.P.
Civilien
3. Recommendations for apeciﬁc training progran,

Y. Recommendatione for Madical Director and Delinesation of Roaponai-
bilities.

VI. Representation on Advisory Board to Atomic Eunergy Commission
vI1X, Releaae' of Information .

: ' Recomnendation for a mass meating of all present and former
o Atomic Energy Commission medical reseerchers,at which time
: a program (4 days) would present accurate infomtion on
all medicel sspects related to atomic emergy then avallable
. for security clearance. This meeting would be open to
oo scientific personnel in all parts of the. country. The
' folloving suggestions are pertinent:

A, Approximately 6-8 months preparation vould be
S C - " regquired,
i S . B. 'A central location sbould be selscted to insure
PR T & maximum sttendance, ’ _
' , B "~ C, Abstracts of the program ahould be circulated et
W _ o least one month prior to.the .date of the meeting.
- : Lo {eimilar to that procedurs used by the Federated
Societles of Physiology, Blochemistry, etc.)
- Theee abstracte should be approved by a previously
- . selected editorial board before releese. :
D, Consideration should be given towerd the founding
of & new acientiﬂc soclety vhose major interest
- would be based on problems of radiobiology ae re-
- lated to wedical iutereet. The Journal of Radio-
biology now being launched could well be mde the
- official Journa’l of this soclety.

1033629
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~

Types of study lnclude I Gensral Studies in Redistion including (1) physicel
messurement of radiation, (2) biological effects of radiation (3) methode of
detection of minimal radiation damages and (4) methoda for the preventiom of
radistion injuries. II Hazards due to special Materials (for non-rediocective,
radioactive end fission materials) (1) degree of toxioity (2) preventative
measures. III Special Production Eazards end IV Hazarde of Military Uses.

Argpnﬁe National Laboratoriaa_(Unlverslty of Chicago)

. General physiological picture of acute and chronic radlation.

2. Radiation effect on blood clotting, lymphooyte'distridbution and - ’
.~ spread of inmfectlon, ‘ ; , '
Toxic effects of external radiation and absorbed radioactivity.
Response of blood cells to various types of radiation. ‘
Chronic effects of radistion and radioactive materiale in enimals, |

~ Mode of action of radiation in carcinogenesis, _ : '

..Chemital and physiological basig of redistion effects. -

Metabolism of radioactive elements, .
' Instrument standardization, design, etc.

K

University of Rochester ' AR - o ' ) o )

f" :1-'_'Radiation and Radioloqy Section

B, S,
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APPENDIX A (Cont'd,)

By chemical technique , atudies of the mechenism of ursnium fixe-

tion in bones, uranium oomplex function, methods of excretion of
uranium,

Toxicity of wranium, beryllium and thorium compounds by ingestion.
Pathological effects of uranium, beryllium and thorium poisoning
and mechanism by vhich produceéd,

Physiological effects of uranium, beryllium and thorium poisoning.

Experimental Surgery .

1.

OvU &l

°
°
.
L]
°

Clinical, hanatological ‘and pathological effects of acute lethsl
radiation

 Methods of bone marrow transplantation.

Studies in bone merrow reserve and radiation effect. -
"Tisaus culture studies related to bone marrov productiom..
Effect of folic acid and rutin on merrov regeneration.

Studies in metaboliam of 1od1ne by thyroid (15%).

¢

ntal Eumatologz ' : R : - . : \f

_'Experine
Y

&

- ].
2.

30

Universi

Genet ics

Conparat:lve study of blood histamine and hemtological affecta in
cells.- ,

Studies on life cycle of dblood plateleta.

Studies on life cycle of WBC leukocytes.

Studies on narrow reserves after radietion.

i;;tﬁ'" ticm laa‘g"’% ? %%i%ﬁﬁ‘%sﬁéss runlting from |

continuation of studiee of effect of chronic radiation on nice. .
Continuation of studies on effect of acute and chronic radiation
{X-ray) on Drosophilia. . .

Histogenetics. : g S

ty of California '

.l..

e,
‘ 3.

4.

. 5‘. _
Y

103363

Studles o:t‘ the meta'bolism of plutonimn, uranium and f'inion prodnota
in rats and msn, ‘ .
Flseion product trecer studies.

Metaboliem of rsdiun, actinium, amriciun and curimn l.n aninala and
man. ‘

Studies (pilot) on poasibly hazardops artificially 1mluced radio-
active elements, i.e. chromium, nickel, etc,

Beryllium tracer studles.
Trcaotment of plutonium poisoning,
- 'll' "' . ' A A
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1faiw  , ‘.; . : ﬁ * APPENDIX A {Cont'd.) ..

g; Behavior of fission products in soils,
. Btological effects of fission recoils,

9. Search for other U compounds which will localize in organs other

. than liver and spleen {15%).
10. Biological effect of disintegration products of boron and lithium
of the neutron irradiation (15%), '
11.. Study of element 85 im the thyroid (15$)
* 12, Training of Crossroads personnel.

S 13, Studies in vhole body radiation of human subjects,
14, Studies on metabolism of radiosctive iodine in animals and man,

ol Colurmbie University
1. Studies on the msasurement of fast neutrons for biological dosage.
2. .Development of & method of msasuring neutron dose by chemical means,
3, MNeasurement of radioactive isotopes for blological and msdical ap-~

- plication,
4. Correlation of tissue doses and biological effects produced by ex- -
. -ternal irradiation and by radioactive isotopes 1nterna11y admin-
: istered.
5. Exploratory biological experimants to extend use of radio-activa

* . 1sotopes as tracers on therapeutic agents {15%). ‘

6. Studies of the fundamenxal biological,action of ionizing rediationm.
7. Mezsurement of the radistion of rsdioactive isotopes to provide
. data fon‘the protection of personnel snd films in transit,

,:Q~Un1verai_y of Hhshlugton (Seattle)

1. Acute and’ chrOnic erfects of extarual radiation on fishes.
2. Breeding studies on salmon following radiation. )
3. Studles on the effects of Eanford efflusnt on salmon and trout
k., Effect of internally deposited radiocactive materisls on fishas.
p. [Fleld studies on the sffect of possible Hanford pollution on-
Tish 1life of the Columbia River,

v 6. Plankton experiments - effect of radiation on higher forms (nav)

T. Feeding experiment on deposited radiocactive materials (new).

;i£é  Monsanto ‘Chemical Corp. (Clinton Laboratoriea) USPBS ?

DR S Continuation of atudies on the biological effect of alow faet and
v thermal neutrons on rats and mice,
! 2, Continuetion on studies on the comperative biologlcal effect of

. " penetrating radiation. -
- 3. The effect of 1nterua11y deposited plutoniun ‘on bone healins.

-4, Cytological program om the biological effect of radiation on
g ~ simple celle and tissue.

5. Instrumentation end techniques of radiation monitoring.

',-_-5-
T -
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Monsanto Chemical Co. (Deyton) New program being organized.

1. Biological effecte #lloving chronic exposure of animals to
nolonium by inhalstion and parenteral administration.
2. Correlation between chronic exposure of vorkers and polonium
excroetion rate.
3. Mechenism of action of polonlum toxicity.
‘ 4, Development of special health physics technique for specific -
- ‘use in polonium purification.

'LoeAl.emoe . - - »

‘1, E‘u.ndamental studies on the effect of acute redietion expoeure.
2. Treatment of acute radiation diseesse,
3. Methods of detectlng early Sgdiation changes.

4, Mstebolism of plutonium, U235 and other radioactive materials, °

5. Detection of accumulated plutonium in the lungs.

6. Bilochemical studies of nucleoproteins and the effect of radia-
tion on the fundamental physiology of the cell,

7. Detailed study of a'bsorption of plutonium from oontaminated
wounds.

8. Any special problems arising from medical hazards pecullar to
this project ‘

LN

Western Reaerve Univeraitl

o1, Investigation of the toxic effects of thorium and ite 1aotopee.
2. Comparative studies on the biological effect of external radia- °
s tion and that from internally deposited radiocactive materisls.
. 3. Use of radioactive 1aotope& in fundamental biological research .

L

These general titlee are given 1namuch as a program has not been -
actively formulated. '

* Contracts Avalting Approval:

: Univereity of Vir&inia - Dr, Alfred Chanutin

. Study of tb.e effects of various types of radiation {alpha, beta,
. gemme & neutrons ) on the circulating blood proteins by elsctrophor- _
osis and protein fractionization technique. To determins whether means
- of eerly detection of radlation damage can be accomplished in this wvay.

Univereitl of 'I'enneeeee - Dr. Henry wiug

Study of the mechaniem of toxic effects of uranium and other heavy
motal compounds on the kiduney. . This ie e continuation of Dr. Wills'
work with the Rochester Manhattan Project during the war and contributee
to that goneral study, :

| D . 6 -
1033633 - e
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University of Californis, Los Angsles - Dr. Stafford L, Warrea

1.

2
3.
h

1033b34

The mechanism of blood vesael injury by radiation.
. Bone merrcw injury by radiation, its repair and

trestment.
Mechaniem of "metal” deposition in bone and wechanism

of removal from bons,
Protein degradation following radiation snd chem:lcal

injury.
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I ' General Studlea of Radiation

The radiations encountered in nuclear fission as well as t.hoae
encountered from naturally radioactive substances divide themselves
into the following types: Alpha rays, beta rays, gamma ruys and neutrons.
Information available from the literature cn previous studies indicates
a rather extensive knowledge of the biological effects of X-rays and
.gamma rays and very little information on alpha and betA rays and
neutrons.

The programs were and are organized using the following basic
outline:” . 4 : '

A. The Pﬁzsical Measurement of Radiation of various f.ypea ~ Here
it is necessary to develop methods of accurately measuring and standard-

e izing the dosage of radiation to be used in the biological experimentation-

- and measurement of the extent of any hazardous radiation which might be
found in a plant area.’ / _
B; The Bioclogic Effects of Radiation. Because of the known
deleterious effect of radiation on the animal organism, it becomes neces-
. sary to determine the effect of controlled dosages of the various types of
- radiation.on various animal species, so that such observations can be used
in. the control of possible human exposure. ,

’I’he types of blological eﬁ'ect poss:.ble to stndy are:

(l) The Survival Time or percentage that the effect of a

~_given dose will reduce the norme.l life span of different aninal species..

: (2) The Genet:.c Effects of radiation as mam.f.‘ested in the
developx.xent of -abnormal 1ndividual types from changes in the hereditary
mechanism.

o (3) Histopathological Changes as demonst.rated by. abnonnal
'changea in the make-~up of t.he various body tissues.

- - (4) Physiological Ch_a_ngg s produced by the alteration of the
nomal funct-iom.ng of animal tissues fcl.lowmg radiation.

(5) Biochemical and Enzymatic distnrbance: which are the

| pot.enb:.al source of these physiological abnormalities.

1033635
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'¢. Methods for the Detection of Minimal Radistion Demage are

developed directly Trom cbgervation of the above types and are applled to
study of the human 1ndividua1 or worker, These include etudies on:

(1) Biochemical and Enzymatic Changes whioh may be detected
end vhich, if measurable, can be corrected before irreversidle demage has -
_teken place, Examples of such changs would be effects on the metabolism
of coproporphyrins, excration of ebnormal substances in the urine and the
like,

(2) 1% hae been known that radlation depresses the function
of the hematopostic system and dotalled study is indicated to detect early
‘changes under controlled dose radietiom with all dblood elements under con-
tinuous obaervation. ‘ . -

(3) The Production of Anatomical Chenges such as epilationm,
skin erythems, and siterations in the integrity " of the skin and the like
" must ukewiae be atudied undor controued dosage. o

D, Studies sre likewise 1ndicated ‘on nethoda for the m-evantion '
of. radiation 1n,]uriea. Theee include: : .

‘ * (1) Methods of physical detection of external. radiation by
" the devolopment of semsitive dgrecf Teading instruments capable of the .

detection of amounts of radiation well belov those necessary for demon-

R _strable 1n.jury to the anmal subjectes.

(2) Methode for the detemination of harmful amounts of
‘ radioactive dusts and gases in air, in vater and the like. Many radio- -
active materials like radium ere deposited in the ‘body and in such loca-
" tions produce injury to tissue., Methods based on ‘the determinatiom of -
dangerous amountas of these substences by examination of the excreta and
direct measurementa of the body itself are necessary.

E. Protective Measures, Studies on the efficiency of shielding
againet radioactive materials, the efficiency of exhsust and ventilating
- systems’ against dengerous amopmts of dusts, the development of  protective .
“clothing and devicea, and the development of remote control processing

‘ : _methods have been extremely important in the Manhattan Distriot proteotibn o

program to date and will continune into the future.

F. The poealble tharapeusis of radiation damapge by the use of
replacament therapy for the damaged bodily elements, as well as the reduo-
tion in the exposure following deposition of radicactive materials im the
body deserves considersdle study. Replacement of the damaged hematopoetic
elements destroyed by severe radiation exposure offera one possibility; de-
tection amd neutralization of unknown toxic substances produced by radia-
tion and other. such difficult problems deserve conasistent and detsiled study.

.-9.
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' All the sbove studies are necessary on alpha, beta and gamma reys
and neutrons of varying intenaity. In addition, the radistion from the ,
radicactive subatances to be discussed has likewiee to be considered, Also,
the effects of acute and chronic exposure mnet be determlned beceuee of
thelr diesbmilarity.

II Hazerda Due to §pecie1 Materials

For brevity 1t 1s preferable to discuss the potential toxicity of
epeciel materiale by firet indicating the type of study to be carried out,
followed by the preeentetion of these materisls on vhich studies have been
necessary. <

A, PFirst, en ectuel determination of the toxicity of a eubetence
must be made indicating hovw poisonous it may be in both acute and chronic
exposure, In this way the toxic levels may be avoided in 1eboratory and
plent enviromments, :

(1) The mode of entrance into the body by ingestion, 1nhele-
tion and’ ekin absorption must be studied as different manifestaticns and de-
grees of toxiclty may be produced by each route employed.

(2) a cereful analyais must be made as to the character of
the biological changes with the production of physiological, hietopetho- .

_logicel and biochemical svidences of damage incurred,

~ (3) The naturs of these injuriee snd the ‘mochanism bz;which

. they occur must likewise be studied inmsmuch as this affords information
Y] to the neceeeery protection end 1ndicated therapy after exposure.

B, Preventative measures require study.

(1) The effectiveneee of physicesl methods for the removal of
hazardous dusts, reduction in skin contact and prevention of ingestion must

" be measured, and methods for accurate determination of such hszerds must be

developed snd used, -The use of certain chemicals, ointments, and the like

- as protective meeeuree nust be studied ae to their efficiency._

(2) rroteotive dsvices such as reepiretore and clothing nuet ‘

' be teeted on required subgtances against which they will be used,

(3) Finally, appropriate inveetigetion of. therepeutic measures
to be used in the trestment of both acute and chronic poiscning states should

~ they occur in industrial expoeure must be mede.

COmpletion of all phaeee of the above program on a variety of sub-

.Btences provides complete informetion as to the medicel aspects neceasary to

be considered in protection of the worker, prevention of injury and treatment
of injury should it occur. , '

- 10 -
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1Y

C.A Substences on which studies of this type are necessary are:

(1) Uranium and its compounds

a._ Uranium metsl and its chomical compounds, oxide,
. nitrats, chloride, bromide, tetra and hexa-
fluoride, sodium and armonium sulfates,

b. Urenium ‘chain of heovy metals
Uranium X1 l N 2
Uranium X2 N | |

- Radium - .
Polonium - T

c. Fisasion products of cleavage of U-235 and plutonlum. .

d.. Artificial isotopes of uranium - 232, 23k, etc.

_ ' (2) Thorium and its chain

:(3) Plutonium

' (4) Special Accessory Materials

a. Fluorocgpbona ' . ‘Beryllium _ .
;e b  Fluorime , . . 4. Othera . . -
1Ir Production Hazards SRR TR

-
5

The results of atud.iaa nade on the mterials diaoussed above. are -

applied for the prevention and control of industrial hazards arleing in the

large manufacturing arocas where these materisls sre used in large amounts.

A. In ‘the Electromagnetic and Diffueion Methods for . the isolatlon
of ‘urenium 235 {ne major hazards are from the uranium compounds, the con-

= centration of uranium X1 and X2, and the epecial acceasory materials and by~

S products formed in the process of menufacture.

B In the graphite pile vhero plutomun (239) 13 produced on &

- tlarge scale, the hazards are from the alpha, bete and gauma rays, noutrona ’
- the plutonivm metal and its compounds, the various radioactive fission pro-
, _ducts reeulting fron the pile operation. o - e e S

C. The chemical isolation of polonium Pollowing its formation in

" the rile- 1ncorporates hazards from alpha radiation folloving absorption lnto
the body.

\.

'{033638;' - _  SemeR .
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P o (5) Study of treatment ‘of all immedlate effecte such as
o radistion, heat and blast, _
k™ ) .
{(€) Preparetion of pertinent information in proper form for use
by catastrophe units in production ereas. )
1 -
j
: -
- - — N :{/
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D, Study of the medical espects of plant progrems aslde from the
determination of the effect of radiation and chemical toxicity, include ad-

(1)
(2)
(3)

ditional inrormation obtained from plent investigations as from: .

Clinicel survey of all exposed personnel,
Monifofing of ﬁazards by sﬁecial instrumente and nathodg.

Surveys of new typas'of'graphite plles and‘production

- equipment,

. Hazards of Atcmic Catastrophe in Production Areas.

A, Innediéte.Effectl

(1)

. 3)

TP T

B

x ](}ﬂ‘fDe1ayed Effects B ;i";;

Radiation - the radiation occurring at the time of. the
explosidn coupled with blast and heat causes biological

~effects which may differ from those occurring following
. other acute known effects from gamma and neutron radia-
‘tion, anﬂ demand study.

Y(e)

' " may have totally different types of shock waves, recoil’
.waves with other unique biologioal offects vhlch should
" be ‘investigated.

Blast - the blsst of atomic explosion is so intense end

AY

Heat - The intense burna fram actinic type of radiation :

~heve not been studied. This also includes the combins-
" tion effect of ell three items in this group. blant, :

radiation and heat.

BN

(0 Protective Devices - study of methods of protection

{2)

~%

against the radioactivity deposited at the tims of -
blast. .

Decohtaminat:lon - methode of decontamination of soil

eand the like mnnt be vorkad out for cleaning up active
areaa. .

(3) Investiggtive Equipmant - special equipmant mist be

(1)

- developed and teeted for use in 1nVGstigat1ng bomhed
aress.

Study of casualtxﬁeffects - field study of fiesion
clouds, possible injury to water supply, soll and the
like, -human damaga by population surveys.

-12_



