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Dear Dr, Stena:s

. A8 agreed upon at tae mseting at Site B, Argonne Nauticnal Labore
atory on June 4, I am sendingz you this brief report on the organization
of the health and biologiaoul program at the Laboratory, on our responsi-
bilitias in this field as I see them, on the basic philosophy behind our
biological research operatioms, the program organigzation of the blologioal
research diviasion by "disoipline,” a list of ourrent research problenms,
and & brief statement of the research program for the medioal, health
physias, and biologioal research divisions,

permission from the copyright holder.
!

A8 you remember, the demand for the health and biclogical researoh
program originated with the theoretioal physicists in the winter of 1513420
As they becams convinoed that the chain reaction would be sucoessful, they
wers deeply ooncerned over the obvious radicactive hagards involved in
such an operation when oarried on at the eszsential high power levels. As :
& rosult the Laboratory organized a health division, and the present
medical, health physios and biologisal research divisicoms represent the
evolution of this over-ell program during the past five ysars.
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The health problems in the routire operations of the Laboratory
L are obvicus but vital, In addition to the customary medical problems of
& employment, routine and sevarance health examinations and the normal
S first aid and eiployee health service aotivitiss, Shers are the whole
&= field of new problems superpos2d due to the fuot %that almost all phases
-§ of the Laborutory opsraticn involwe radicactive mmterials or radistien
i sources. Thosa radlations run the geaut from the 30f%ust of xerays to
* the hardsst of gazmms, and they inoluds bota and alpha zmitters and
a both slow and fast asutrons. Ths rules for cne specics of radicaoctive
matorial may diffsr widely from ano%ther of similar raiicsotive charnoier
3 beouuse of vital matabvolic dirffercnuns, The nezeird sivuation ia one of
tremendous complexity but vha acalth ssrvises must te propared to guard
against damage fromn any or all of dtaen and must ts prepgared %o act
L swiftly in case an acsident does oocure. Even the normal hicalth sarvioces
3 rofleot thls situation 3incs phyvical examinations zmust eveluate suagepe
tibilivy %o possible radiation dammgze and wust establish a clear record
against whioh future slaims of suchh damago can e Judged. Every roquest
for imedloal stiention uust be conzidered from ths redlation hazard viewe
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psoints Each cut and abrazicsn must Do checiied for possible contaminaticn.
Sach noadache wmust be a3sassed for posaible raditticn overaxposurs. The
nealth services are inaxtrioably und inevitably wocver into a varisty

of poracnnel polioy decisionss Vaoatiens, insurance, hazard pay, to
mention three, rest direotly uraa the healih ssrvice organizations in
the long rwn,.

Any laboratory ogzerating in the field of radioactivity, chain
reacting piles cor high er:r:y covolecrators w1li sccner or latsr face
liabilities of disastor zagainide walsss 1% zaintains a health service
organizaticn of thae klghe:t oalilr:

e e

)

it was daoddsd surly In the Jovelopmeat of the health protection
program at% the Laberatory 4hat thne health organizaticn should be a faet
finding and advisery wnil, nov an enforcement or police group. Enforce=
ment must lie dirsotly with tho top laboratory administration. aAs a
Tosult of this policy the acvios cnd assistance of the health organita=
tions are sought by the ladoratory persomnel,

The health proteoticn organization is divided into a medical and
a health physles division, corresponding to the medical and biochemical
phases of the work and ©o its purely physical aspeots. The medioal divie
sion makes all blood urins and fscal analyses, These analyses form a
oeontinuing reoord of the blood ploture of the body acntent of toxie
mterials (such as plutonium, uranium, beryllium, eto.) and of liver and
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kidney funotion for each individual exposed to radiation or toxio materie
alse A hand study record i3 also kopt on eaoch person exposed to radiatiom,
the osplllary and finger print ridge picture furnishing a senaitive test
»f radiation damage. This diviaien is also responsible for the medical
Vaminations und for the employee health .service. Iinally, but by no
Th1s least, it is the responsidility of tho zadical division, in consule
tatyn with sas 'welth physloe and the bioloziosl resesroh divisions, to
gsmbf' sh the code of "permissible™ levels for radiation exposure, for

PETELY ible™ body oontant of radiosctive or :oitio materiala, und the
asscolals "poraizsible™ levels of of airboine hazardous mterials,
surfage scl-aminetions, eto.

Tho s 1th physics division meintains the perscansl radiation
meter and film idge records, thus giving a continuous radiaticn exposurs
history of ench vioratory employee exposed %o radickion hazarde They
also maiatain the Woud and Jeot gcwnt record 2ad supsrvise leundry :wnie
toring, receiving an. shipment of radiocmotive maturiels, otee They
maintain a eontinuous onitoring servios in sll active &rasas, marking
all ocuntsminated areas . d mappiag thasg for he advico of the ccoupaats
of tho area and for the »>gord. Air is menitorad for its radicactive
oontent and “hot™ exparira ts are zonitorad for over-all "permizsible™
level and for stray radiati.i, Such mopitoring is imperativo in experie
wental worz with ten ourie s.irges or above and with beams of radiatien
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from a pile, This group is also responsilble for gonsral radiation
hazard safety ia all laboratory csorationa inoluding spparatus design
and building design and elfierotica. [Finally, they ars rosponsible lov
approval of all radiation moni%oring and survey eguirment.

In the cagse of tsin divisiona, the routine operations emtinue
ally present new dsrands. The modical Jivizion i50 ongaged in a oontine
uous redecrch program of dovelogment of ixro sensitiva bloshemical assey
or oathods of assay for ncw s betancei. iey also continue a scaroh
for new indioators of inelipizu’ redisclon dacags norse sensitive then
those prescntly availadle ¢ s23t suoh now matheds azalast the radias
tion nistericse The lzeldh »1iils 23visien ia continuelly faced with
ths nead for tne develep eat of aty astrumontss They alsc are faced
with reay new prodlems i ¢ daning the astuwal docage resasived by
% 2 lassrial in tas tissuo itsslfe. In some

-
s

the tissus cdue %o radious

cases this osn be ocomput:l with Jalr sutisf2otion, in others it will
have to bo solved as a4 raieaven problome

In attempting tc dischargs the above dutles it immsdiately
became apparent at the outsst that e data and understanding of the
phenamsna needed to mska =ore than hopeful guesses was laoking. During
the ensuing five years much has dpeen learnsd and in some oases fairly
intelligent decisions replace cariler guesses. The field is still,
however, largely wexplorsd and only vaguely undarstood in wrelated
spots., Operating heslth safety demaads, sontinulng vigorous research
and hope for therspy im the o2ze of acoldent or war lies almost entirely
in such a well ooncelved and vigorously protesuted resszaroh program.

A3 1 see it our resoaroh responaibilities In blology are as
follows., ZThey ean ba suuscd up Sersely as & rogponsibility to under-
stand the intersction of "radiztion” in all ids forms with living
systams., Only in this vay can we mest the prohlems iatslligently
which fase us even in sn Indusirial peace tire develcprent and whish
becoms stagzering in a war time aituation. 43 for m2, the conditiom
of my perzenal conscienco and the equanimity wiith whioh I _erscnally
will be abla to fecs pudlio opinion should a o-facldysm Sl unea vg
will 2o dirsotly proportional to the strengihr u:d vigor ol the ollost
we sxpend on tais rdsearche

r2gsarch using tracsra = intersat, y3s but rosponsib!
our ragponsibility to make sush Uricars avail:bla aal fis diternin
the hazaras presant ia thair use. I aom williag %o w2ld thla ovg
program by making teolindques acd insiruzents avalladle and by Jurnishing
scme limitad training. 2syond this, I perconally would nct be willilag
to zo for our tosk s I ses it is alrsady toc giread and wlncwebly
urgentoe '
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Dr, dobert 3. Steone - Jwe 12, 1647

The probdlens 33 must face aray thoss of aoute sxposurs, those
of the leng term zffscts of both acute =2nd shroniae exposurs s possille
limiting faotors ia the peaca tine industrial program and finelly, thoss
associated with the militury aspeots of "etomlo™ energy.

The prodlem of aoute sxzposure to total body radiation and to a
few Cission produsts nas besen solved during the past five ears rairly
satisfaotorily from the statistical visvpoint of sstabiishing "permissible™
igvels. ZEven curitein phascs of tho setica of sudh an aguta dose have been
clarifisd {suoh as tus dlonling dnoidaat 4o such an exposurs). For seny
racdioastive sutstanoss, > vv3r; we are not yot in the olear on ecute
"permissibla’ lovel. .s Ui na understaading that would mzke a conceivable
therapy possible, thet r:iu.iac in the fu‘ture.

The study of thiz Loag tsrm offsotz nas besn wndar way for about
three years bul aotuzl‘.y i3 oxly at its Vaginning, These studies must
be pushad aheads "Permissitle” levels for short ierm safety may yield
long “erm disastsr,.

These programs involvs a groat mu3s of ompiricel experimentation
for "permissible" lsvels cun not esmit possible ocmpleto undersitanding
of the interaotion of radiatisn ahd living syatems, They must be done
with statliatiocally siz:iftcant numbsrs of mimla and they must be done
with many varletiss cf znimals Zor the rasuilts to be statistically wvalid
and for speoigs specilicify {c bDe sufficlently clear to permit extrapolae
tion to ths human,

Such empirisal ecxporimsnts will anot give the wnderstanding of the
chencmena +hich ia nczded.s This must Bec gottan from fundamental investi-
zations. Those, Yco, need vizorcus iisacke The two approaches are complew
moatarys cach servas as &« gulde for 4iho oihiars each auprlies the other
with a testiang grouad fur the validity of new interpratations of results
nbtained,

Ia the ocase of the military i::pliout;::u it 333ms to me that we
&re under a dedp responsibility to svoply lash art ‘:ieas. A

Sobel Pirizoe winnex in gensetlics was reczntly o spapers 28
seying wihat ir cny considorable number of _‘: "ssd ina
war the smount ol ;.-«aidun.l radioagtivity _.:r..e.. ovld i1 the
atmwosphare would e swfioient Yo producs cacugh rugassiys ~wibtations im
ths humen rade *o produeca its effootive Jestrucvina &t = zensraticns.

Lo boliaf,
vative w3 must

Yirzat he raally ::'.".\., I lo aoc mow wut this will e
1f the time gom3s “fion o1 stom Bord abtiask by us i3 -
kiow waether this is Srus ae f2l83 aad if Srue we muat nava a ratiod
ready ©o eliminats a wida spread distriscticn of such rosidual activitles.
Simdlar answors ar2 nesded in ccnncoticn with rediclozical warfare.
THs biologists have laid a foly growad work for such exswors in the last
Qour years and have givan the sudjess a:nsi&crabla study, Yut nush remaina
%o be dmeo

(3}
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The logioel =nazwor to thoe prosscution of a totul var soseus
to me to Be biologioal warfare not "atom bomta." Hers, cgein, however,
radioblology may furnish a X3y to the produstion of meny naw B agents.
This should be explored particularly from tae point of viaw of the
possidvilities of the use of pilc irradiatica in this oconnsotion.

The program in viclogicsl ressarch ut the Argomns Hational
Laboratory is based on this view of our rssponsidilitiss. It hes
been my feeling that the investigations outlined wWero teo important
to trust to some ocutside ezznoy?s poasidle continuing intarest as a
guarantee of vitally noedcd mowlcd%2. In addition 1 believe a
completely integrated program is 33s39ntizl at some one or more loca=
ticnse The phenomena ars seanlss ond truly oorparabls results by
differing disoiplines awre iiard to odbtains It has bsan a basio point of
philosophy of tae biology Zivislon ihot when an animal experiment is set

up it is established ond sohwojuled for all of the disoiplines. Taoh obtains

its results on the same zroup of animals 3o that their results ars completoly
oomparable, another point of basic philosophy arguse for en integrated
program, that is that in ecach disoipline the reasults cbtained should be
gotten on a striotly quantitative « or as nearly a true guantitative basis
@8 possible. This has oalled and is cailing for an extensive development
of new and highly sensitlve tachniques and instruments. Lany of thess
advances in techniques and instrumcnts can be shured; others casa be
mogified for use from cns discipline %o another. The efficiency of
having a qualified group engaged in this type of developmental work

vith all of the disciplines in mind is much grsater than where suoch

work is done for but one or two spouial fields.

Orgenization of Biological Division by Disoipiines

1, Biophysios Studios of ths jathogenaesis of very carly manie
festations cTf raa'."!a.EIon daumze of animml or plan% calla cell for the
applloation of sonsitive and quantitative physioal and shysiccechemical
cethods of investigation,

It my be presumod that minute and sulils shengos ceaur in the
physloal =nd physioo~chemical constituenis o o9lls folleiing esposurs.
These aro not ddtestable with the ordinecry ..otholds of ~casursaant ourreatly
erployede

It will e the oconcern of this zroup to purswe invsstigations of
this 4yps, lncluding studies on amiznl ool tlsab 0ellSy ceze, Studiss of
ohang2s in permeability, slestrisal otgntiils, submisresaooslic oasllular
constituents, to monticn just a Dewe

Consequantly, tine developamant and stenderdizstion of nzw inastrue
men%s and the improvement of existing types will oonstitutz a oonsiderable
portion of the activitiss of this groupe

2, Biochemistry sud Physigel Chamistry The interpretation of
any alteration produced in & 1iving organiam by ionieing radiation ulti-
mately demands an explanation in biochemical tarms. No methods of reverse

ing these alterstions cean be raticnsily daveloped umlass thcse blochemical
oxplanations are aveilableo
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Studies of the zsneral metebolism of injected and ingested
radicaotive elements ars of importance, for closely related to this
aro problems of acaslernting exoretica of threse materials onoa they nave

galned entrance into ths ovganism either oy inhelation, ingestion, or
woudd contamination.

The program must ulso include extensive studiss on the chemical
gonsequences or irrndiation of biologlicel systems, includiaz in vivo
sad in vitro exposurss and ctudies of ine offects on matabolidd, encymes,
proteins, and nusleic scids. The profound effects on growth and roproduo=
tion of cells that are obsorvad following irradiation must in the last
analysiz be referable o :zismiocal disturbances initiated at the time of
exposuree It is probable: tilh zensitivity of oells to irradistion ias

also 1o large part duo s Uie prusemes or absance of peouliarly sensitive
metabolio or rather shciical moiztiese

Chomical studies usiay radioactive and nonwradiocactive tracers
form another very lmporiznt part of these investigaticons.

3e P%aiolo? Exteonsive and careful studies cof phyaiologic
alnormalities uced vy external irradiation are essmmtial for en ine

telligent interpretation of the corplex pioture of radiation disease
and complementary to the studies performed by other groups.

The ooaventional types of physical and chemical measurements
available to physiologists are of great help for a better understanding

of the patholegie physiclogy of the agute, subeacute, and chronis phases
of rediation injury. '

The investigation of cardies and oirculatory function, liver and
kidney funotion, blood, urine and feces shomistry are examples of modes
of inquiry, The dependence of certain typoa of injury upen dose and
intensity are problems walch neod eluoidation and interpretation in
physiological terms. Suocossful therapeutic measurcs to bs takem in
case of acoidents will largely depend upen progress made in this fielde

lio Experimental Patholo As & first approximation Jor the
detorninatica of foxloity and "tolerancs levels” of radicactive mtere
ials and extomal irradiation for huwmns, studies will bs continued m
mammls, acute aad chronia toxieity stuliss of this kind ers limited
in 3ccpes they include the asedmbling of da%a sush aa surviTal, haematow
lcgical effeots, or:anespecific alteraticns, aand sventually *wumor industion,

Suoh investigaticas in order to ba of sizaificencs fron & toxioo=
logioel point of view zust 2ecessarily bs carried out on statiastioslly
significant qumbers of enimals and for the correet interprstation in
terms of human "tolorance®, oa <iffcrent animl spesies. Results obtained
in this iny ralse numerous gusstiona as to the pathogsnesis of sertain
losicas and they stinulats investizativs work oconocerning osrtain isolated
phenomona observed in tns scurse of cuch studies. They provide a valuable
bagicground for ressaroh dirastiy cpplicablo to the problsms of health

protsgtion in the case of many new health hazards, whioh might otherwise
act be noticed,
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The work on the hemorrhagle fastor or fastors in rodiation sicke
ness, for instance, is so important aspeot of the work in this group.
It is conoeivable that zhe sucoesaful elucidation of those meohanisms

might materially brignten our prospects f._: an effective therapy of this
phase of radiation disease,

Experiments «n various bactariological and irmunological aspects
ars also of considerable imporiance ia view of tha profownd alterztions
in the hematopoiotia systum {loucopenia) prodused by irradiation and the
relationship of this systun to rozlstanoce to bLasterial infaotion end
heanoe to survival,

5o Histology szd { Aolozy Histological and cytologiesl methods

N are indispensable Looid ior tuo rzeogaition of damage produced by meny
injurious agents and it is Jesirauble that various ubnormalities produged
by irradiation be studled by rany of the wellelmoewm standard histologle
staining teohaiques and that ithase be qomblned and broadened by the
appliocation of the more rsceatly developed and established oytoohemiosl
proocodures.

It is the objeotive of these investigations to advance frem
mere descripticu of abnormalities to the interpretation of such abtnore
malities by developing this mode of approach snd by combining it with
other methods of inquiry; e.z., eleotron-mioresocpy, phass=sontirast
"miorosaopy, ultraviolet tbsorption and spectrophotometry, tissue oulture
and motion-pisture photography, and radiocautography.
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Studies oarried out in this way will help to bridge the gap that
now exists boetween desoriptive morphclogy on the one hand and physiology
and chemistry on the cther. :

6o Cellular Biology (Kilorobioclogy and Genetics) Waen reduced
to fundamentals, inquiry The chang?%i aiFals oaused by irradiee
timn bacomes laquiry into ohanges brought avout in the individual ocell.
Extension, then, of radiobiclogical investigaticas %o the cellular level
my hastsn cur understanding of whet happsns to the rore complex biologi-
cal systsms whan irradiated. Such studies may convzaisntly be ocarried
out with the free~living wicellular and simpleor 1ulticsllular organisma,
for they offer some adventages not oltainsd in othaor more complox animals,
In the case of many of them, relativoly rigié cemircl of autritive and
other snvironmental conditicns 43 pessible, and ratiher presisze Imcwledge
of wany of the physlslogizal responses to mvirscnmantal chsnge is avail=
ablae

Acsordinzly, it 1s planned %o study tha affeots of irradiation
on nloroorsanisms.e Thels studies will de dirseted toward recognition
eand macswensnt of pityalolujloal effcats, irmecdiate zad delayed, of
arious kinds of radlatlens omanating from within and without the
ccgenisn, These rosponses inolude, among other, changes in purmeebility,
mirgral metabolism, rospiratory ectivitics and growth charagtoristies,

gazhl
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It is altogether oconceivable that many isportunt physiologioal
gnanges observed aftar irradiation are due primarily %o snall ohanges
in the genetio complex of tne cell., Thereforeo, the ocsllular studies
will include omsidsration of :;ewmotia eff9ots prodused by irradiatiom.
Of spacial importance will be the general problem of rasolution of
purely cytoplasmio and primairily nuolear offscts and the sxtent to vhioh
these are intarrolatedo

7. Hematology It is w2ll inovm that tua hemstopoietis aystem
1s cne of the oat ﬁinerublc to radiation. The raasons for this are
wholly obsoure. The study of t:2 effoots of irradiation on the hermto-
poletic system and of tho mechonisms involved in these effeqts will be
oontinued vigorously. I% iy prodable that imaginative research carried
out in this field may well nelp %o provide an wderstanding of some of
these mechanisms, for the colla of no othsr orzin are as easily acossai-
ble for study and fow cells can as profitably be subjected to various
aytoshemical, physiologionl, or biochemloal methods of investigation

a3 the celle of the blood.

Purthermors, hematologicel observations are indisponsable adjunocts
in any study of aoute or caronis chemical and radioactive toxioity and

a strong hematological sorvige group will have to be maintained for this
purpose alaneo

8o Trainhé Porsonnael temporarily at the laboratory as well
as 1gw membars o s staff will be trainod in +tragcer and radicbiological
ressarch methods =nd in other roseerch tecimiques poculiar to the Labora-
tory's blolegical investigations.

Curront esearch Problams

! udical Division

1, “dio=assay for Flutonium aand other Iudioaotiva Hatarials
This prepvan was orIsEa?.Iy JevO0loped SOlavac i oG necdislty ToFf Infore

zation abunt the quantity of plutonium fixad in *iie bodles of workers with
shat materiil, Galy with such satixatas is 1t possidlc to adequately pro=
taot the worvksr from the chronie effacts of cxposurs <o radiation by removal
trom further saposura. This proyram is zow largsly out of the developmont
vtage and had besen for asore tinmy applisd to ths Vicwa3say of our exposed
{ndividuals,

1f other redioactive suhstances of ocomparsslis hatard come into use
'n the Laboratury, mstheds for their detecstion with suitable semsitivity
V111 have to he devicad for the rszaszon given cbovo. The mwaterials which,
.+ oan be predietad, will have to be investigated in tho future are therium,
us nium@33 ang beryllium, (It is rocognized that this latter substance is

Pl oo
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not a4 radioactive hazard, however, it is a comparatively new substance
fron the Laboratory and indusirial points of view and requires much
investigaticn before its hazard to hunans is ugourately assessed.)

Inherent in this progrem is the dotoermination of the exoretion
rates of thess materials sinoe this factor must be know: in any sstimation
of the amount fixed in the body, ‘ork with lowsr mammals i3 useful in a
preliminary approxdmatien of the ohrcnio exaretion rate in humanas, however,
as with plutonium, it is ussentlal to aotually determine the sxorotion rate
in hurmns. In ocnssquencs, wcrk in patients with other radiceisotopes
will have to be undertaken from tins to time in the futurse.

20 liound “hsrany A zmajor concorn at this and other installations
has been the poss 1%y of scavamination of wounds with radicaotive matarialsae
The possibility of introdutticn of harmful or fatal amounts into the body by
this means with darage to t¢iio individual involved, lms been a possibility of
grave aonoern to the lisalih Divisions of the various installaetions. Consequente
ly, a program here has bean uidsriaken Yo assess the likellhood of wound ocne
tamination, to determins the inzans of wound decoatamination and to determine
the bost means for the troatment of wounds contaminated with radioadtive
materials, This program, to date, hos been carried out on a small scale due
to lack of suitable persamunel and spece. However, it has been determined in
a preliminary way that in the oase of plutocnium (here, our most serious
hazard) it is bound with oxtraordinary rapidity to the surface of the wamnd
so that it oannot be washed out of the wound with any useable agent yet tested,
and that fifty per cent transport to the rest of the body (liver and bones)
takes place in approximetely 2, hours. Consequently, it would appear that
the wound problem is a serious one and deserves further investigation. Also,
the problem should be extended to the investigation of other radiocaotive
isotopes, partioularly uranium?3? and soms of the representative isotopes
produced in the pile or in fisaiom,

3s Bilochemical Investigantions Pradtlocally speeking, at the present
time our only means tor the ovaluation of damage dus to radiations or the
doposition of radionotive matorials in the body is through blood sount deter=~
rinaticms, It has boen recognized for meny years that these determinations
are at once non=specifio and insensitive. Consoqueatly, the then Metallurgioal
Laboratory felt that it was negessary to searoh for otl:ar biochemisal resotions
oocurring in the body of the irradiated persen vhich veuld be more sensitive
and more speoific, The biochemical group has ooncerned itsalf with a search
for these %tests, To date none has appcared wiish offecrs great promise,
However, baoause of the seriousness of the problem vic hava felt that the
search should contiaus zud that all promising leads should to investigated.

Sinoe Other tozis, non-radicactive materials are handled by the
Laboratory such as barylliua, and since the clinical problzn involved is
not well wndorstood it is £31t that She work of this group could legiti-
nately be extendsd to %he search for biochemioal alterations following
exposure to these matcrials, In conseguenoe, work along these lines has
boen done und it is expected will eontinuo in the future.

[
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Lo Skin Studies The problem of detesting early damnge to
the skin is at the present time an unsolved problem. The current olinical
oriteria serve, essentially, only to dutasot damage after it is well estabd-
lished and probably irreversibls, Consequently, & program looking for more
gensitive oriteria of damage to tho skin was wundertuken at thils Laboratory.

In drief, the ariteria which wers felt to be of promise and vhich have been
inveatigated were:

1) Alterations in the finger ridge patterns, and
2) alterations in tho capillary pattorns of the nail folds,

This program has been ozriied on for the past three years and will be carried
on in the future, agcording to prosent planse

HealthePhysios Division

lo Continuous Air I'onitoring System One of the most aoute
immedinte problems, Ihis comprisss a oomplete system for continuously
sampling laboratory air to detect and sontinuously indicate the level of
longelived isotope, for instance Pu, oconoentration above the natural aotivity
dus to the daughters of radon and thoron. Those naturally ocoourring shorte
l1ived olements make ths probleom quite diffioult since their oconcentratiem
my readily be ten or more times that of tne long-lived element sought.
Work has besn startsed in collaboratlon with Shonka and Bradley in the
Instrument Division.

2, Quarti-fibar Eleotrometers and Slsctroscopes iany improve=
ments are possitle and cortain types of instrunents &re aguvely needed to
which these doviocss, whish are and oan be the mos% reliublo of all, are
directly applicable as the simplest and most economical uzolutien, This
inoludes faat neutrons for which we as yot have ao really saiuisfactory
instrument, slow nsutrons, and beta rays. For the labier ths irmodiste
sclution is evidsnt, but the working models arz wot ocmpl:stz, including
detachabla small chambers for monitoring fianzesrs.

A portabls Linderan elsstrometsr with avout ons volt sensitivity
without & power paock using a single =mll babtary or elzotrsts is a asolu-
tion for the problems encountored in many types of portabla instruments.
Work 1s procesding on thess dgvices in the Shop and Instrument Division.

3o Condsnser ion Chambers Improvemsnis in tne Ryerson Pooket
Meters are nox being maae which will stop discharges due to dropping or shocke
The development of srall ccadenser onambars for finger or local monitoring is
under oonsideratione

L 1980354
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L. Mim ionitoring An investigation of spscial compound
filters for film ge8 to remove the romaining error dus to the vave=

length dependence of f£ilm used in personnel badges whioh are wnder re~
cesign. Part of this investigation is wnder vay,

50 Slow Neutrons casursments at Site A in a wide thermal beanm
with synthetioc "Elssue wall" ion oiezders in order to detorming acourately
the slow neutron flux for permissible lsvol or tolersnce. This figure is
at present under considerable Jontroversy but cun be largely settlsd by these
messuremants in collaboratioz writh Dre Co fnilla,

6o Fast Mouirons Doveloprsnt of a suitable pressure ion
charber for uso With quarsg-riber eleotroscopes to read in terms of rem
or total "damage.,” This work iu partially cosplete but awaits peracanel
and faoilities,

7o Tissue Dose Measurerants The use of plastios as a tissue
substitute incorporating vVerious radioactive materials, the hot plastioe
to be measured in an extrapolation chamber. #rom these data tissue doses
may be caloulated for even the most complicated decay schemss and film
oalibrated so that film radio-autographs may be interpreted in roentges.

8o Breath or Expired isir Hoasurements (a) A method for
messurenent of ths TouTZREIon 5T Si7IFed sIF T6 deTernine the lmp sonoen-
tretion of an individual “infeoted” with an alpha emitter. (b) A simple,
quiok, reliable system for mesasuring the broeath raden content.

9o An ultrasmolitive prossuro ion chanmber arrangement to assay
total body oontent of a gamua ray emittar,

Biolg&ﬁivisim

Withrow Plant cell (corm) = slscirical puwentialsy cell surface
changos (permesbility, changes ia fihrs styucturs, csll distroticon); temperse
tures, (Preceded by development of uew seoiniques)e Instiument development
inperative.

Barron ZIffeats of irradiation on sazyms 3ysbause
A XL

Norris Carioasll toxioi%y - wotabolism e parcissible level?
Distribution of Sr=99 and Rao LEffzot of previous irradiation on metabolism
of Fission Froduots,

Schubert Lschenisms of aliminsticn of radio elemonts. Mathods
of Yrsatment = (acoldeats).

156523
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Patt Altsration of organ funotica by radiation. Cardioe
vasoular, kidhoy, liver, endoorins, skin, Effeot of temporature cu effect
of irradiation.

Bruss ~ Li3c0 = Allen = (Burrows) Chronic toxisity (tumor inoidenace,
spaemia, leukemiaje Sr=cd, Pusz39, Y91, P=32, (C=-1L) for statistical svalua=
tion of delayed response and invostizationa of pathogeanosis of these abnormalie
ties, Studies of quantitative rcictionship beitween dosa, character of action,
time of appearance (for possibls citrapolation from animal to man). for
ocomparative purposes total body xeradiction is teing investipoteds

Bioom » Yoloan 2ous ustabolism = histologiozl and iracer studies

Bhoades (2locm; Looul offaots of Pu=239 introduced wnder skin =
how does radioaotivity oikange response to loosl inflammation (¥-51 and Ra =

alpha vs, bata oontrol), Proposod oytochsmioal techmiques (Gesmonstration of
enzymo aotivity (phosphatess nucleio zoid stains),

Powers Irradiation genetics - paramecium « nuoleio aoid (P-32
tracer studies,) mytabolism, growth charasteristios = tissue cqulture studies,

Jaoobson Methods of inoreasing radio resistance to irradiation
of cells normally very sensitive - participation in other experimentss

Program for 1948
Nsdiocal Division

1, Elozeu Usnl th Service 413 respansible for the performnoce
of the routine paysical and Zeray onunminations on all individuals employed
by the Projsot. These are dane at inZervals desiznated by the Director of
the Division. In addition, all ocouputicnal illnesses or injuries are treated
by this organization. In additlion, it has Gtesn the policy of the Laboratory
to sos all illneases, regariless of thelr pirouable origin, on Project personnel,
This policy must bs continued sinoe new or unsugpooted soosupational illnesses
oan only be discoyered 1f the worker feels free to visit tho EZmployeea Health
Servisce for any disability. At present thz Zmployeoas lsalth Service is ataffed
by part~tims physicians through an arrangement with the University of Chioagoe
It is rocommended by this‘office that a full time staff be hired for the
Argonne Hatiopal Ladoratery during tae above fiscal ycser. This recommenda-
tion 1s mado because it is fult that tho move to the necw sita will probably
take place during the fisonl year 19L8~49. It would be well to have our
owm full time staff tralned and oporating smoocthly before that move.

2, Labciatory Studies fa) Clinical The olinical laboratery
will ocontinuo the routing cnd speoial bdlood and urine cxaminaticns ca Project
personnal. In additiom, thsy will accopsrate in ocertain animml work wndertaken
by the Mediosl Diviudiomo (b) Experimental Experimsntal investigations
leading to new mothcds for the uation of blologiocal change in persons
working with radicaccive materlala will be comtinuwed.
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Propased work inoludes: a systomaiic study of the e«Ifoots of
radiation on the endoorine system, the output of the heart after irradia-
tion, and the sffects on it of therspeutlic agents, eto.

2, Lffscts of irradiation on tho structure and funotions of
tiis blood and of tne dafenses agalinat infeotion.

The radiation sensitivity of blood cqolls has baeen ocaurefully
investigated, as well as the ond products of pigment matabolism from red
blood oall destruction. The rraseat work {s direoted toward a study of
the responses of blood oslls undor strsss, whish appears to show the une
oxpected result that colls under stress are le3s sonsitive to radiation thaa
the same sells in %he nour.u)l states, Froblems to be investigated further in
the near future inoluds tie rolative rosponses of cells subjected to external
and (localized) internil irradistion, the meaning of the sucoessive orises
and recoveries in blood 30ll rasponse, and the blood response of cold=blooded
animals. The relation of tne blood shanges to susosptidbility to infeotion
will also be made the subjeot of studye

3e Aouts toxio effeots of external radiation and absorbed
radicactive substances: Their mechanism, prevention and treatment,

In addition to %the probloms disocussed elsewhere, studies on the
possible role of histamine and other substences from tissue are being ome~
tinued to settls the queation of general tissue breakdown as a faotor in
the radiation response,

L, Response to various types of radiation of blood cells,
ocultured tissue o0e6lls, and singlo=celled organisms.

Attempts are being mde to vorify delayed death of irradiated
oells in oulture and to ocorpare blood and ticsue cell responaes. The
poasible fixation of C-ll in %tissus under varying oonditions of growth
is being studiedo Investigution of the zenstic changes waloh ogour in
uniesllular organisms, in relation to the type of radiation and specific
ionizaticn is underway,

Pans £0r future work include a datailzd stbdy of ths nature and
saquence of changes which ococur in iaclated =:lls of hijior animals, observed
niorosacopically, chemically, and by mcons of The elsotren 2iorosaopoe

5o, GChronis effucta ol rediatica wnd radioaqtive matarials in
animalse

Work in this catcgory nas been in progress for about three years;
in addition to informeiion about fission products and plutcniumy soms
studies have baen mada ¢3 ihe effeots of thess elsmonts on growth and
of growth on %the reczinse ol these alomenis. iew and important lnowledgs
has been cbtained atut cotions of redium, slthough this slemwent has been
the subjoot of gonailderabls ztudy in the pasta
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el work will Inecludad statictical -~tudizs of dhordming of
the lLileespan of sxtammal radistien, with jewtizular attontion ¢ couses
of death; tnd studiss over larger periods of wiirs, Wit larger anicals,
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Too ho
The abazrmoe 3
baing tssted =i

atim, and of
ts, are 3%ill

(e W - T
o
4
o
[
4
i
-
@
o
I
o
-
o.
iR}
[4)
¢ ]
2
b
O
[ d
oS
o
L
c.
e

-

will condition muanh of 3us Sutura o

n .
-

aatlen of radiatica in the nredustion of oancer,
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Ce Vcdu e

e grsendls roo Lol smmerictEats kv teen soncolved and set uwp
In suon & woy ao ko LoT . at quantitaiiTo luaws govern thoa develope
mont of Tuiwrse It i isowvad fhat 4o zinimun latent poriocd for canocer

dovelopnant by 4ll o5 < { radiation is largor than with chemioal oaroinoe
gense iz suggests izmterzadiute fonotors, and there will be sought in

ghanges in cell chenisiry oa oell surfaces, Since the length of latency suggests
the possibility of Inluirmadiate ctages, cortain of these might be inhibited

or abolished altsr irradiation. Investization of the 2ffect of %erperaturs

oa ceroinogenssis had desa be:nm, using arphiblanse

Te Response x diflsrent types of radiation of various organs
and tissues.

Studies of 1llver, Limoy, and sardlovnscular physiology wore done
during 4he war and the endcorins systom 13 now under study. The question
of the role of the adrenal cortoex in radiation sickness is still in need
of conslidorable study, and this is being wndaertaltens This field of work
will probtably prove to bs of considoradle irmportance in the thermpy of
radiation siokness, from uoth external and internal radiation,

. Studios are also being pursued on plaant cells and tissusa, At
present, tho effect of radiatian on slcatrophysiological propsrties of
aell surfaces are wnder study. Surface plicnomsne are in many oases
appropriately studied in plant material, and it is thought that cell
surfaces my \'ao especially vulnerablo to radiation darage because of the
orientation of polar graphs on surfaces.

8 Studies on chemloal effects of radlaticn whiok are baaie
o its blological aoticn,.

The offects of uranium and of Taricus forns of radiation on enzymas,
proteins, and bloshemical propertiss of yeasts and bactsrium havs been
deseribed in our roportse A long terxm well organized study of the effeots
of radiation on substances such as enzymes, proteins and nuclels esaids,
has been plunned, sand it is intonded that ocorrelation with lmown chemicel
offects of radiation should de made vhere possible,

9¢ Absorption, deposition and olimination of radioactive
elements from the body. ‘

These studies were & major part of the wartime effort of the

i 13600
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tetallurgical lLaboratory. As & re3ul% it ias Leen jossidle in many
oases to maks reasonably -ood prediotions rsgarcing the aocute and
oaronio “fIcots ol issicn prcductse

Thase studles ara %o wé centinued in oocrdination with toxloity
studiose ‘Ths r2asons for the .maxpestedly Li-n tozxisity of plutonium
are veing sought ia A%s ruothor spoolallzed distribution in tissues, and
LAY serve &s a suils o toxioclty of other alphaeray emitting olements,

1a8 .

.

Tho elimiactica of ebsorbad radicastive mutorials is of partioular
iny rtanss, sinece “huir ussorpbion may not always be 2ffectively prevented,
The displacezent of :lutuniim on otier heavy elaments was desoribed by
Sahubert; this should te fusthor investigated frcam the standpoing of
leveloping pruotioal rsans for the use of this prinoiple, and studies

are also proposed on =othicds for the removal of radicaotive strontium
end rare sarths and radiuem.

10, Dosign and standardization of instruments to carry out
the foregoing,

This 4is a field which will always play an important part in the
pursuit of biophysical studies as outlined above, Almost all of the flelds

of work inoluded here involve the use of highly spedialized lpp‘rlt\ll. mhoh
of whioh must be devslopeds

7 |
° //74///%'7/
Norvan Hilbnerry

Assooiate Direotor
ARGONNT NATICNAL LABORA

NH roy.
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Report of the
23-24 January 1947 Meeting
of the

INTERIM MEDICAL COIMITTER
U. S. ATOMIC ENFRGY COMMISSION

' by
Stafford L. Warren, M. D..
Chairman, Interim Medical Advisory Board

Members Attending;

Dr. R. 8. Stone Dr. J. G. Hamilton
Dr. G. Faills Dr. A. Hollendaer
Dr. John Wirth Dr.-S. T+ Cantril
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Report of the 23-24 January 1947
Interim Medical Committ
United States Atcaic Ener

sctor of

9, 1946

1. Review and Scope of the Medical Re : * ep-
A, S5ince the inception of the ;

research program aimed at the diag Hero
to the development of atomic energy

include those injurious effects produce T-

body exposure to radiations emitted by va. '+

during the experimental or processing operata.
toxicity or localized radiation from such matera.
mw.

Considerable preliminary or pillot experimental &
information has been obtained by this research program dur
three years. O0Of necessity, many fields were campletely neglec
injurious effects following single exposures to large amounts of
tion have been determined experimentally; scme of the changes follom
prolonged chronic radiation exposure have been surveyed; the blological
effects which follor the introduction of various toxic and radiocactive
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 tlme.

While the above information has baen extremely useful in this
work, it immediately becomes obvious that many critical problems of far
reaching scope remain to be sclved. Information concerning the method -
of production of these injurious effects in body tissues is almost com-
pletely lacking, No methods are available which might stop or delay the
development of radiation injuries, No therapeutlc measures are at hand
to use folloming accidental injury due to radiation or radiocactive
materials. Such prqblems relate to the fundamentsl nature of living
matter and demand the careful and contimued attention of competently
trained scientista,

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

The known radliations encountered in nuclear fisslion, as well as
those encountered from haturally radicactive subetances divide them-
selves into the following types: alpha rays, beta rays, gamma rays and
neutrons., The literature on the blological 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 unique and
pressing problems as rapidly as possible.

1356541 S
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The report of the Medical Advisory Committee to the Dirsotor of
the Medical Division of Manhsttan Englneer District of September 9, 1946
contelined the following summary of the problems and the methods of ap-
proach being used up to the present,

L. The Fhysical Measurement of Radiation of Various Typea, Here
it was and still !s necesanry to develop dstter msthods of accurately
meesuring and standardizing the dossge of radiaticn in tvo vitally impor-
tent areas (1) the moasurcmant of the extent of any radistion which might
be found In en industrial arca snd (2) in the blological experimentation.

2., The Blologle Effects of Rediation. Becsuss of the known dele-
' terious effect of radiation on the animal organiem, it becomes necessary
to determlne the effect of controlled dosagee of the various types of
rediation on various animal and plent spscies, including marine life.
Such observations can be used in the control of possible hiuman exposure

and have practical use in medico-legal problems arising from contemination
by effluents, .

Some of the types of biological effects it is pomsidle to study
are given below, Only pilot studies have been done on most of these effeots.

a, The survival tims or percentage reduction in normal life
epen of dliferent animal and plant apecies following a given doss,

b, The gonetio effects of radiation as manifested in the de-
velopment of abnormsl individu=ls from chenges in the heredity mechanism.

¢. Histopathological chenges as demonstrated by abnormal changes
in the makeup of the various body tiesues,

d. Physiologlical changes prodused by the alteration of the nor-
mel functioning of living tissues following irradiatiom,

e, DBlochemical and enzymatic disturbencea which are the poten-
tiel sources of thesd physiological abmormelties.

3. Mothods for the Detection of Minimal Rsdiation Demsge are being
developed directly from experiments of the edove types and are applied to
the study of the human individual. These include studiea om:

a, Blochemical and enzymatlic changes which may be detected and
vhich, 1f mepeuradble, can be corrected befors irreversidble damage has taken
prlace. ZIZxamples of such changes would be effects on the metadolism of copro-
porphyrine, excretion of ebnormel substences In the urins, and the like.

b. It has besn Imowm that radietion depresses the function of
the hematopoistic system (bone marrow, lymph noded, etc,) snd dstailed study

is indicated to detect early chenges under controllsd dose radiation with all
blood elements under continuoua cbaervationm. :

-2 -
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c. The production of enatomical changes such as epilation,
skin erythoma, and alterations in the integrity of the skip and the like,
must likswise be studied under controlled dosage.

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

a8, Methods of physical dotection of external radistion dy the
development of sensitive Girect reading instruments capeble of the detec-
tlom of amounts of radlation well below those necsssary for demcustradle
injury to the animal or human subjlects,

b. Methods for the determination of harmful amounts of radio-
‘active dusts and geses in air, in water and in body tissues. Many radio-
active materiala are deposited in the body, like redium, amd in such looca-
tions produce injury to tiseue, perticularly the bone marrow, Methods
based on the determinetion of dangerous smounts of these substences by ex-
emination of the exorsta and direct mesasurements of the body iteelf are
first developed in animals and then epplied to human deings.

%. Protective Measures. Studies on (1) the efficiency of shield- :
ing against radicactive meterials (2) the efficiency of exhauat and ventil- L
ating eystems against dangerous emcunis of duste (3) the development of pro- .
tective ¢lothing and dovices snd (4) the develommeont of remote comtrol pro-
cessing methods have boon extremely importent in the Maphattan District pro-
tection progream to date and will comtinue to be fundamental to the develop-
ment of a safe atomic power progran,

6. The posaible treatment of radiation injury deserves extensive
study vith high priority, Experimental replacement of the damaged hemato-
Poletic elementa deatroysd by severs radiation exposure offers ons possibil.
ity. Detectiom and neutralization of hypothetical but unknown toxic sub-
stances produced by radlation ia another poseibility. This 41fficult end
fundamental problem desorves consistent and detailed study.

R LR

All the above studics are of necessity done with alpha, beta snd
gamma rays and neutrdns of varying intensity, singly and in various combina. i
ticns, Also, the effects of acute and chronic exposure must be determined
separately bacause of their diasimilarity.

C. The following liet indicates driefly the study of the hazards dus -
to speoial materials., For brevity, it 1a preferable to discuss the potential :
toxicity of special materials by first indicating the types of studies to be
carried cut, and then by listing thoee materiels on which studies have bdeen
made or on which studlas are necessaary. . :

1. First, an actual determination of the toxicity of a substance
muat be made, measwring how poisonous it is, both in acute and in chronls
exposures, The smounts administeresd are dscreased until asymptomatic levels
are found. In this way, toxic levels may bs avoided in ladborstory and plsat
enviromments, Some pilot vork in this direction has been completed for a fev
compounds of uranium, yplutonium emd ocertaim special oils.

-3 .
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a. The mnde of entrance into the body (ingestion, inhalation
or skin absorptiocn) must be studied as different manifestations and degrees
of toxicity may be produced by each route employed, Storage in and excre-
tion from the bedy must be studied in chronlc experiments at various levels
of exposure.

b. A careful analysis must be made as to “hs character of
the blological changses; specifically, production of physiological, hiato-
pathelogical and biochemical and genetic evidences of damage. Same prog-
ress has been made here,

¢. The nature of these injuries and the mechanimm by which -
they occur muat likewise be studied. This affords information as to the
nscessary protective measzures, and indicated therapy after exposure, Very
little has been attempted here except in one or two instances.

2, Preventstive measures require study.

a. Ths couparative effectivensss of physical methods for
the removal of hagardous dusts; namely, the reduction in skin contact and
prevention of ingestion, must be measured. Methods for acturate estima-
tion of such hazards mist be developed and used, The efficiency of certain
protective chemicals, ointments, etc., must be studied., Only pilot studies
have been done hers,

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
egainst some of the worst hazards has been found yet.

¢. Finally, appropriate investigation must be made of those
therapeutic measures to be used in the treatment of both acute and chronlc
toxicity states.

3. Campletion of the wvarious phases of the program outlined above
would provide complets 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 gtudies of this type are necessary:

a. Uranium and its compounds.

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

(2) Uranium chain of heavy metals:

Uranium Xt

Uranium X2

Radium -
Polonium

Relétively little has been accomplished here,

-['.-
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(3) riseion products of cleavege of U-235 and plutonium,

Vory meagre pilot studies have deen dono here,

(4) Artificisl isotopes of urenium - 232, 234, etc. Almoat
nothing hes been done here,

g b. Thorium and its chain, 2lmost unknown.
¢, Plutonium - scms pilot work,
% 4. Speciel rocessory materials - pilot work omly.
i - (1) Tlvorocarbons
i (2) Fluorine

(3) Beryllium
{4) Others

E

é D. Production Hazards, The results of the laboratory studiea msde om
the materials disongsed above are appliad to the prevention amd ocomtrol of

i industrial hagards which sriee¢ in the large manufacturing aresas where these

: meteriale are used in large amounts, Theee ere illustrated dy the following:

]

1. In the Zlectromagnstic end Diffusion Methods for the isolation
of uranium 235, the mejor hazerds are from the uranium compounds, the con-
centration of uranium X1 and X2, and the special accessory materials amd by-
products formed in the process of manufacture.

_ 2, In the graphite pile where plutoniium (239) is produced om a
large sosle, the hazards are from the alpha, beta dn gemma raye, neutrons,

the plutonium metal end its compounds, the various rediocsctive fiasion pro-
ducte resulting from the pile operation.

3 .
2 3. The chemigal isolation of polonium following its formatilon in
5 the pile incorporates hazards from alphe radfation following absorption into
"E the dody.

i

4

E

2

4, Chemical purification process in msking ursnium metal results in
hazards from alypha, Deta and gamma radistion and the chemical toxicity of the
vranium of other products used.

3, Study of the medical sspects of plant prograns aside from ths de-
termination of the effect of readiation and chemical toxicity, include sddi-
tional information obtained from plant investigetions as from:
2. Clinical survey of sll exposed persomnel. _
b. Monitoring of hazards by spsoial instruments and methods.
-5 a
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¢. Surveys of new types of graphite plles and production
squipment.

E. Hazards of Atomic Catastrophe in Production Areas.
1. Immediate sffacts:

a. - Redlation. Ths radiation occurring at the time of the
explosion coupled nith blast and heat causes blological effects which
may differ from those occurring following other acute known effecta from
gamma and peutron radiation, and demand study. Some pliot work and
observation of the Japanase indicate that this may be so.

b. Blast. The total blast energy of atomio explosion is
. very great and may have totally different types of shock waves, recoil

waves from ordinary explosives and unloue biological effects may be pro-
duced. Same pilot work has besn done.

¢, Actinic Radiation. The intense burns from actinic
type of radiation have not been studied. This alsco includes the combi~

nation affect of &ll three items in this group: blast, radiation and
heat.

2. Delayed Effscts.

a. Protective deviges. Study of methods of protection
against the radicactivity deposited at the time of blast.

b. Decontamination. Methods of decontaminatioa of soll and
the like must be worked out for cleaning up active areas. Same experisnce

is available on this fream New Mexico and the ships from Bikini which 1is.
applicable.

c. Investigative equipment. Special 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 mater supply, soil and the like, human damage by popu-
latlon 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.

II. Current Msdical Research Program.

A. To permit continuity, it is recommended the current prograa be
contimed during 1947-1948. The durrent program is reviewed by topics
ander the follomlng list of the participating organizatione:

Argonne National Laboratory
University of Rochester

. University of California at Berkeley
9o 3
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Columbia Univerasity

University of Weshington

Monsaonto Chemicel Co. (Clinton Leb) USPHS
Monaento Chemicel Co, {Daytom)

Los Alemoa

Western Resorve University

University of California at Los Angeles
University of Tennessee

Univeraity of Virginia

Brookhaven and other future laboratoriss ere not included.

B, Ruture expansion of the medical and biological resesrch progresm on
‘a long term contract basis (5 years or more) is necessary in order to seoure
information of a more fundamental character which is nscessary in order to
cope with the speclzl hazards of atomic energy develoyment, Aleso it is im-
perative to open new flelds of application for the products of atomic ensrgy
in dlology and medicine, The Committes feels that such expension can bdest
be plannsd and put into effact after the establishment of a Medical-Biological
Division, (See Appendix A), After the Regional Laboratories are well organ-
1204, the obvicus unsefulnees of lsotopes in a wide application to dlological

research vill offer sc meny tremendous oppoptunities that developments in this
field are assured.

C. Specific Projecte: (in brief, topical outlinme)
1. Argomns National laboratory - Dr. Austin M, Bruea s Director,

a, The physiological picture of snimals exposed to acute end
caronic irradiation. .

b, The effects of irradiation on the structure and functioms of
the blood and on the hematologiceal defenses against infection.

¢. Ths scute toxic effscts of external radiation and absorbded
radioactive substences: their mechanism of injury; prevention of poesidls
damage and troatment of already injured Individuals,

d, The abnormal responses of blood cells, cultured tisasus cells
and single celled organisms to varlous types of radiation.

a. The chronic effscte of radiation and radiocactive materials
in animals,

f. The mode of action of radiation in the produotion of cencer.

8. The responss to difrerent typee of radlation of the various
organs and tissues, including tumors.

h. Studies on the chemical effects of radiation vhich are funda-
montal to its biological response,
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1. The absorption, deposition and slimimation of radioactive
olements from the body,

J. The deslgn end standardization of instruments to carry ont
the foregoing.

2, University of Rochester - Dr. Andrev H, Dowdy, Dirsctor,

a. Radlation and Rediology Section:

(1) Instrument design, measurement stendardization, in-
dustriel monitoring.

; and uranium in humen snd animal sudjects.
\ to ssrve other parts of the project,
k_—— o —

—

Application of tracer experimenta

/"‘*—“»—»\__/(-2-5 Biologlqal effect of tracer amounts of polenium, radiom '

(3) Puyeiological effects of exposure to acute and chronic

radlation including the radioc-isotopes; search for therapeutic methods of
value,

(%) Development of possible chemical techniques or methods

of detection of radiation demmge, snd the mechanism by which such effects are
produced, '

(5) By means of spectroscopic methods, to study the distri-
bution of ursnium and other heavy metals of importance {n animal tissue; a

search for possible clues as to the method of bony depoeition of redicactive
materiels.

(6) Study of the time intensity faotor in radiation, end

develomment of methods of producing instantaneous exposure to radiation (A
bomb effect),

(7) Study of the metabolism of plutonium, polonium, radium,
etc,, in human eubaegts.

b. Pharmacology:

('1.) Study of the inhalatiom toxicity of various ursnium,
berylilun and thorium compoumds, Studiles in the mechsnism of production of
innalation toxicity.

(2) By chemical techniques, studies of the mechanimm of

uranium fixation in dones, uranium complex formation, methods of excretion of
urenium,

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

(k) Pathologloal sffects of uranium, beryllium and thorium
polsoning, and mechanism by which oroduced.
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{5) Physiological effects of uranium, beryllium and

therium poisoning.

(6) Special toxicity studies,

(7) Certification of respiratory protective devices,
. c, Experimental Surgery.

g (1) Clinical, hematological and pathological effects of
% acute lethal radiation.

(2) Mdethods of bons warrow transplantation.

-y

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

7]
a duction.

4
! . (3) Studies in bone marrow reserve and radiation effsct.
{6) Studies of metabolism of iodine by thyroid.

d. Experimental Hematology.

(1) Comparative study of blood histamine after radiatlion

% (5) Effect of folic acid and rutin on marrow regenera~
tion.
',g and hematological affects in cells.

g
k]
g
it
LK
A
E (2) Studies of life cycle of blood platsleis.
13

%8 {3) Studies on life cycle of leukocytes.

"ng' (4) Studies on merrow reserves after radiation.

. {5) FEvaluation of coagulation defecta following irradi-
e ation.
. N

{6) Techaiques for early detection of hematological
X changes resulting from ionizing radiation,

| may be g

e, Genetics.

of this

on mice,

(1) Continuation of studies of effect of chrenic radiaticn

2 ' (2) Continuation of studiss on effect of acute and chronic
radiation (x-ray) on D rosophilia,

(3) Histogenetics,

-9-
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f. Training pereocunel in all above sectioms,
3. Unlversity of Californle at Berkeley.

a. Dr, Joseph Hemilton's program.

(1) Metabdoliem of fiealon products, redium, sctinium, pro-

toactinium, uranium, neoptunium, plutonium, gmericium epd curium in snimala
and men.

{2) Motabolism of poasibly hmzardous artificislly induced

redicactive eloments from plant construction materials such as ouromium,
nickel, etc,

from the copyright holder.

(3) Metabolism of beryllium,

(4) Devolopment of methods of treaiment of poisoning from

flesicnable slements, notebly plutonium and ursnium 233 and from the long lived
fisalon products,

{5) Beheviour of fission products and fiesionable slemente in
soile and plants,

(6) BSindy of alphs perticle irradiation emd the thyroid gland
in animals and men by Asticine (Element 85),

d in Fachi

{7) Development of metuods for decontemination of radicactive
ehipa from Operation Crossroads,

4

ied, Of Tep

(8) The execution of certain redio chemical anslyses for
Operatiocn Croasrvads and treining of Army and Navy versonnel,

h {9) A study of the metebolism of elements chomically sinmilar
to the fiasionedle slemsnts end the fission producis,

b, Dr. Jomm B, lawrences's program,

ial may be q

{1} Biologloal aeffects of fisslon products.

H {2) A search for uranium compounds that will locelize in
2 orgena other tham the liver and spleen.
k]

. (3) Biological effects of ths disintegration produats of
. boron and lithium following meutron irradiationm,

) _
{4) Genetics of the carcinogenic effect of beta rays.

{5) TPhysiological chemistry of the diological aationm of
radiations.

{6) Changes in vater balance following redlation injury.
- 10 -
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the Columbie River and the ossible contemination of see water {inmcluding Bikini).
The work undér this contract involves studies of the following nature:

{1) Acute and chronis effacts of sxternal radiation on
fishes, :
(2) Preeding studles on sslmon end trout following irradi-
ation.
{3) Studles of the effects of the Hanford effluent on salmon
end trout.

(%) Effecte of internally deposited redicactive msterials on
agquetic orgeniens.

the copyright holder.

{5) Field studles on the effect of possibls Hanford pollution
on aguatic life in the Columdbia River.

San Prancisco
permission from

(6) Studtes cm the tranafer of radicaciive materiala in "food
cheins™, starting with tho simpler biological forms (i.e. plankton) and follow-

ing the distribution snd fate of such matorials es these conteaminated animal.-
cules are successively eaten and metabolized by higher forms (fishes, etc,).

University of California,
huymmm

{(7) Paeding experimenta using rsdicactive matsrials in the
foods,

6. Hanford Engineer Works {Resseroch Projeot) - Dr, Bimeon T. Cantril,
Director,

Libracy,

a. Health physice rsgseerch avd devalopment in radiation monitor-
ing, inatrumentatiom.

Collections, The
nmm&::;ﬂﬂ'n?uhun
X !

“Wmun.‘mbeqm

) b. Treining of technicians and other persomnel in problems of - o
radiation protsction,

/

¢. Applied dblologio research relative io phases of radistion
hazard peculiar to Henford Enginesr Works operstions and waste disposal:

(1) SQil, vater and air contamination by radiosctive materisla

{2) Studies under controlled conditions of the effects of
radiocective materials on domestic animals.

{(3) Studies undar controlled conditione of the effects of
radioactive materiale on vagetatlion,

{4) ¥Fieh Studies: {In ocolladoration with University of
Washington, project listed previously.)

No postion

{a) Effacts of waste efflusnt on salmon and trout,

(b) Effects of internally deposited radicactive mater-
ials,

- 12 -
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(¢) Field studiee on possidle pollutiom of Columbia
River and fish by Hanford waste,

{(4) Plankton experiments - sbsorption studies,

7.
Dr. Alexander Hollander, Director.

Monganto and U, S, Public Health Service, Clinton ladoratories -

a, Studies of the diological effects of slov and fast nsutrouns,
beta and garma radiation ere in progrees 8s a Pollow-up of previously reported
vork, '

e / " b, Effects of plutenivm on bone healing {8 being studied,

-

¢. The parabiotic twin technique 18 beiung used to etudy the in-
direct effects of radiation,

d. A concentrated sttack is being made on rediation effects on
the rate of mitosis, chromosoms breaks and exchanges, gens mutetions snd the
general geneticel makeup of the cell, including cytoplasmic factors,

e. Tracer experiments of e nuwber of metabolic systems have
been initisted using verious micro-organiems,

£, Bffects of radlation on cell constiuents, proteins, nuoleio

acids and enzymoe ere belng studisd by modern phyeical-chemical tools, (in-
cluding 1sotopes.) '

Univessity of California, San Francisco

{3
Py

Juced in any

e Y

g. Radlation effects are being investigated on blood con-
I stituents amd blood forming orgens as well as on the nervous system,

¥

) b. Cooperative research arrsngemsnts are being wade with the
3 ®Universities cf Teunessee, Vanderbilt Univeraity, Washington Univeraity,

.

& JdUnivereity of Pennsylvania, John Hopkine Univereity snd Carnegie Institu.
g rtion.
22

1 1. Close cdoperetion with the Fational Tnstitute of Health ant
3 Bthe National Cemcer Instituts has been set up.

' :
[

J. Instrumentation of radistion monitoring developed by hsalth
,aphyaice will be continued,
k]

Vv

) Collections, The Lib

k., FHealth physics resesrch is to be extended,

i*- . 1. A trainlsg program,

8. Monssnto Chemical Co, {Deyton) - Dr. James Svirbely, Director,
-13 -
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a.

fological effects of chronic and acute exposures to
polonium and polonium compounds by various modes of udministration to
detemine the maximum parmissible levels for human exposure. Tracer ex~
periments may be indicated for clinical investigation., Uechanism of

action, correlaticn of excretion levels with visceral content and geastic
affects will be studiad.

b, iaximum permissible levels for alpha radiation in
individual viscera, especially the ildnsy. This is a specilic phase of
the first problenm,

¢. Study of maximum permissible levels for polonlum to
use in safe waste disposal.

d. Correlation of excretion levels and exposurs in produc-
tion personnel.

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

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

g Development of coatinuous monitering equipment and
other types.

h. Studles of the prevention of contamination and on
deconbamin_gpioq.

e T T - e

9. Western Reserve University ~ Dr. Hymer L. Friedell,
Director,
a. Studies on toxicity of thordium.
(1) Biological effects.

« (a) Study of biological effacts of pulkable
thorium campownxls, leihal effects, weight
changes, histopathologle, hematologic and
biochemical changes.

(b) study of biologlcal effects of inaoluble
thorium conpounds as in a(l) above, but
also includes radiation effects.

(2) Distribution studles,
(a) Study of thorium distribution in tissues
oy chemical assay.

(b) Study of diastribution by tracer technique,

-l -
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(2) Toersport of thorium acrosse gastro-intestinal
and respiratory epilthelium,

o~
o’
—

¥ode of trongler of thorium in dlood and tissues.

-
[ <]
~—

{~zper 2ué choracteristics of thorium deposition
in tiasue,

nibition.

b. Study of rodietion elfecta of internslly distribdnted radio-
aotive elomentsa,

(1) "Swmsticn" 2

widely varylug epecific lomlzetion.

% {4} Reviev of sncyms systome affected and enzyme I1n-
!
i tudles of seversl radiocactive elemsnts of

San Prascisco

{e) Study of teta omitters ioaglng in specific tissues
" {bore, Xidney, thyroid, etc.).

{c) Comparizon and slmtion of alpha and deta emitters
kaving approximstely similar deposition in tissue,

g

5 {b) Study of alphs omitters lodging in specific tiasues
Y

I

(bone, kidnoy, twrroid, ete,).
o. Synthesis
. %‘ (1) Comparison of radintion effects of various beta emitter

of coupounds into which redicactive slements may be
ntroduced.

The Library, Univensity of Califoraia,

i
5 lternately introduced into the same compound.

a1 Coll

; {2) Couparison of radiation effects of bete snd alpha
itters (wide 4t

vergence of specific lonizetion) altsrmately omd oconcomitant-
‘§1y lntroduced into the boly,

<

- o

d, Study of the distridbution of the above noted radiocactive com-
£ Ydounds., :

i | )

(1) By cseey of radicactivity in tissues.

.3

% g (2) By rediosutographs of ssucs and aimilsr suitable meens.
3 10. los Alemcs - Dr, Louts Hemplensann, NDirector.
3
g. a2, Plant hacard rasearch,

(1) Developuent of methcd for the dstermimation of minnte
#mounta of plutoniunm in the excrete and body tissues of humsus and animals,

{(2) Datermination of the fraction of injected plutonium ex-

oreted per day dy humans and snimals. (In collaboration with the University
of Rochester).
- 15 -
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{3) Metebolism of plutonium in enlmals,

(4) Hematological studies in laboratory pervscunel ex-
poped chronically to emall ropsated domes of radiation and redicective
materiel and accidentally exposed to lsrge dcees of radiation.

% (5) Tevelopmont of instrumenta %o measure radiatiom,

% "{6) Development of safe techniquas for plemt opsratiom,
(7) Clinical atudies on acute rediastion Adtseass.

|

! . b. Proposed fundamental and applied research (rogram,

(1) The fundemental studies on the scute effects of
. radiation.

{2) Treatment of soute radistion disease..

{3) Methods of dotecting early radiation injury.

{4) Continued studies of the motebolism of plutontmm, U-235
and other radioactive meterials,

(5) Detection of acommulated plutonium in the lungs.

(In collaboration
vith Washington University, St. Louls, 4o.), .

(7) Detailed study of abdsorption of plutonium from con-

EY
a
]
g {6) Biochemical atndies of nucleoprotein and the effect
of radiation of the fundemental physiology of the csll.
1
EE teminated surfsces and wounds,

(8) Any special problems arising from new opsrating hazards
on this oproject, .

e e o —
N

1l. Univerasity of California at Los Angeles - Ir, Stefford L, Warrem,
Direotor.,

a. The mechenism of dlood vessel injury by radistion.

Bone marrov injury by radiaticn, its repair and treatment,

¢. Mechenism of "metasl” deposition in bons and mechanism of re-
moval from bons. :

2
i
: .
i
3

4, Protein degradation following radiation end chemical injury.

12, Contracts spproved by the Interis Msdical Committes and awaiting
U, S. Atomic Energy Commission spproval:

- 16 -
i1 Soa0 0 Pt

L e e



from the copyright hoider.

PRI

DOCUMENT 3

‘ Umvers«/ of Calitornia at San F(am\scoc
aaecxax Coliections Libraty, San Franciscs

RECOACS SERES T

\g M/Wg// M PRPELS

HE COPY
7

ACTESS ON NG

a. University of virginia ~ Dr. Alfred Chanutin, Director,

(1) study of the sffects of various types of radiation
{alpha, bets, gamma and neutrons) on the circulating blood proteins by
electrophorosis and protein fractionization technigue, To dstermine whether

means of sarly detection of radiation damages can bs accomplished in this way.

b. University of Tennessee - Dr, Henry Wwills, Director.

(1) Study of the mechanism of to:d.c effects of uraniom
and other haavy metal compounds on the kidney. This is a continuation of

Dr. Wills' work with the Rcchester Manhattan Project during the war amd
contribut.es to that general study.

D. Estimated total Health-Safsty research budgets for fiscal year

Biooggeal ] $3,524,000, ___ $5,906,000,

Health-Physics 500,000. 1,000,000, 1,300,000,
Training (?) 50,000 e-—-xs.ooo,ooo, 1,750,000,
Field Survey &

g 1946-1947 and 1947-1948.
3% lo 9 ’?®
. T
% § Flscal Year EI Year 7 Probable
tm‘ s
3% Loa ~100,000. K
g% (Unaiv of fochester 4200, ‘r,soo,oooL ' * 1,72, 00
g “at Berkelsy - s .
II 3 115,000, 200,000, )t 400,000, 7 4y,

 § .4 3

82 > ankjﬂmawAL -~
Cllnton lab "~ 7180,000. .~ 500,000.) 500,000,

2 ¥ oosanto (Digton) " 40,000, { 225,000.1 20, %
: Haﬂrord . _‘lzw 00_9‘..’_ - R 5m { v\ o »
3 = {T‘F“es ern Bederve - — 100,000. 1550005 - 20,009 05 470 ,,':?
U -] u Washi.ngton 28,000. - llw’ L ——— ‘150, . . /5& m —_—
g @"'m@&njmversity ~— ° 7 100,000, ~ 100,000, .. 100,000. _ s 2, i T
3 Mrgoune [ r,zocr,ooravf 1,400,000.70% 1,500,000, /
‘Eg ‘ - Eeyao— 500,000,
- o

2
; QA3 TV —
1fLU
% _—

3

E

2

Service Research

Estimated o ) T
. Grand Total £7,074,000, 313,906,000, $13,166,000,

Rote: See D2 for estimated totals of Reglonal Laboratories including budgets

for research in the participating universities. Only those currently active .
are shonn.

113555 T




-

) Unwversiy of Califorma at San Franc\sccCA
Spec .al Collections Ligrary, San Francisco

AZCORDS SERIES TiTLE

fore DR waprzl M. PAPERS

e AR -
e

7

SOCUMERT R0AC

\
[
P
thy
nk-
~x

|

2. Eventual Isaith-Safety rosearch budgets, 1949-50, Estimated
annual budget for rezearch, Doeo act include monitoring or clinical ser-
vicae vhich are charged te oreraling »udesty. DZachk Rralional ladoratory

budgat reprzsents the totels of the locai research and thoes of the parts-
slpatiag uzivarsities. '

% Regional Biologival- Health-" Tleld Scurvey and
2 Laborator, Traiclinz Medical Phraics Service Ressarch
% Argonne $200,000, $4,C00,000, 250,000. 00,000,
Brookhaven 500,000. 4,600,000, 250,000, 1,425,000,
2 Clinton Lab 250,000, 1,000,000, 250,000, 200,000,
. Hanford 100,800. 1,000,000, 100,000, 50,000,
los Alamos 200,620, 750,000, 250,000, 25,000,
Western 200,000,

v 1,000,000, 200,000, 100,000,
Total $YI,750'?000“.=' " ". ET’L“,'?BE"W, . ?plmo S PO

Grand Total

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

Unhvessity of Califoraia, San Francisco

5
3. Exexzple of estimated Madicel Resaarch Budget for a Reglional
% Laboratory, 1649.50,
3 A
) g Medical- Health- Fleld Survey
'§ Brookhaven Traianl Biological Physics and Services
Tocal E) 100,5005'. — $1,000 ,Eooo"".' ~ . § 50,000. § 50,000.
I Rochester 175,000. 900,000, 25,000, 700,000.
te Columbia 25,000, 200,000, 25,000, 50,000.
8 Cormell 25,000. 200,000,
.’g_ Earvard =9,000, 200,000, 25,000.
Yale 25,000, 20¢,000.
M.I.T. 50,000, 200,000, 50,000, 50,000,
E Princeton 25,000. 50,000,
! Brovm N 50,000, *
A Others 25,000, 1,000,000, 25,000, 500,000,
% Total _$_ 200,000, 3%,000,000, § 200,000, _ _31,525,000%
-]

#May be directed into new or above affiliated group es need arises for investi-
gation of certain problems,

*#This total is large dbecause this sczsa carriea the major izlustrial and pro-~
duction activities,

No portion of this material may be quoted,

I1I. Health-Physica,

A, Health-Physics 1s the name applied to a newly developed and highly
speulalized branch of Radiology. The principal function of H2alth-Physice has
" been to mske a study of radiation problems and to devise means of preventing
radistion damage, The records obtained by this group are of mwdico-legal im-
portance, The manpower stortage in this fleld ie acute,

AL 18 .
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In goperal there are two m incipal sections in each health-physics
division:

1. Research and development in {mstrumsntetim and energy levsla,
2, Service under operstiog comditiona in the plant,
B. The dutieé of the gervice seotiom of health-physics ere:

1. Personnol monitoring the measurement snd recording of the dsily
radiation dosage received by cech persom.

2. Instremomt sorvice,

8. The calibration and maintainance of the varied snd numerous
instruments employed,

3. Bullding surveys. A daily messurement and recording of working
sreas,

4. Off-erea eurveys, An approved monitoring of the rediation lavel
in the air end water discharged from the plants 8o that it presenta no hazard
to neighboring communities. The cost of the service seotions of hea lth-physios
should be borme by sech plent as an operating cost, Only the costs of the re-
gearch end development sections ere indiceted in Section IX Dl end 2.

C. The prodlems of the rsseesrch and development seotiona of the bealth-
physics divisions hsve deom quite veried and perhaps cean be indicated best by
the following list vhich presents e few typical examples:

1. Instrument develorment.

a. Persommel monitoring instrumsnts such s& pocket meters and
film badges have boen developed dut still need improvemsnt,

b. Many problems were encountered in the development end pro-

duction of felrly suitable portadble and fixed meters to measure the alpha,

beta, gamme, thermal neutron and fast neutron exposurss received by persomnel
under varying situatiouns,

¢, Survey meters 'of all types, espscislly electrogtatic and
electronic instruments were developed spd produced. Theee need consideradble
{mprovement, particularly for alphas and neutron measurements,

2. Special messurement of energiba to which personnel is exposed,

a, Relétive t0 instruments:

- 19 -
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{1) Test meters for ensrgy dependence and sgturation
effects,

(2) Develop photographic f£ilm monitoring techniques.

{3) Dewelop an instrument to measure fast neutyons in the
presence of gamms Tays,

{4) Dsvise methods of measuring platonium in air in the
pregsence of other alpha cniiting substances,

(5) Develop continueus air monltoring instruments to
measure alpha, beta and gzuwa radicactive gas and suspended dust in the air,

{6) Devalop autamatic hand counters, area radiation warning
instrugents, autamatic watsr activity counters, etc.

b, Applied physics measurements,

. {1) Devalop remote control operations for working with
radioisotopes.

(2) ueks a atudy of verious types of shielding, rediation
shipping containera, stc.

(3) Devalop methods of dstermining the amount of plutonium,
polonjum, uranium, etc., that are fixed in the body.

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

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

(6) Develop and cperate methods of decontamingtion.
(7_1 Study pew msthods of rsdicactive maste diaposal,

' (8) Help in the design of new buildinge to minimize
rediation exposure,
¢. Physics research.

(1) Carry ocut "sky-shine" experiments.
(2) Study effects of high energy radiation on tisaue,

(3) Study radiation scatbering ln shields and ia tiasue.
(4) Determine value of n/r, etc.

-0 -
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d. Theoretlical.

(1) Make numercus tolerance calculations to determine
radiation hazards pressnted by external and internal exposure.

(2) Calculate radiation from sxtended 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 nuperous individuals and coamittees on
radiation problems. :

(3) Help outside organizatlons to check their laboratories
and cperstions for radiation hazards, ‘

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

fashion

{5) Operate hsalth-physics training programs, This is
urgently nesded., WNone are available now,

D.

The table in Sectlon II D1 and 2 gives an indication of the present
and future total manpoaer and total expenditures of health-physlcs. Past
annual costs have been quite large but are not available.

reproduced in any

I¥. 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 delsterious effecta of the products of nuclear energy and the
promotion o the benefidial utilization of such products is the lack of a

E sufficient number of well-trained peraocnnel. Such a situstlon has arisen

. @ from the cambination of a hiatus in basic sclence training during the war and

@ % the uniqueness of the problems confronting the Atomic Energy Commission.

g It is recammended that an extsnsive training program be sponsored by

% the Atomic Lnergy Ccmmission to facilitate the training of suitable pereonnel
£1in the various branches of atomic energy.

As a result of the crowding of the
aniversities, some building program will probably be necessary. Such a
$program should embody the following cbjectives:

1. To increase the usefulness of present project personnel, academic
seminars should be inatituted and in certain instances, attsndance of courses

in the basic sciences of physiology, histology, blology, physics, bio-physics,
chemistry, etc, should be required as a part of their regular scheduled duties,

- 2] -
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2, To acquaint trained project and non-project personnel with nev
or special techniques relating to present end future programs of the Atomic
Energy Commisaion, Avarage time one month,

3. To train a backlog of technical and professionsl personnel in

the medical, dlologicel, industriel hyglene and health-physica aspects of
atomic energy,

The objsctive would be to accept well qualified doctors of philosophy,
Physiclens and technicians for a training period of not less thsn ome yoar in
the special branches of bdio-physics, blology, isctops techniques, toxicology,
health-physics, related industrial hygiene and the various technical procedures
pertaining to the emmerated subjects,

In order to provide an additlonal backlog of trainsd personnel for
the future and to promote cordial publio relations, facilities and fellow-
2hipa should be established to encourage suitable post graduate candidatae
to slect major sudbjeots for their degrees in those fields pertaining to
etomic energy. This aspect of the program envisions a training period of
ons to four yeara, depending upom the prior qualifications of the candidate.

B. It i» recommended that a committee be appointed by the Atomic Inergy
Commisalon for the develorment of an integrated training program for the educa-
tion of scientific workers in the correlation of atomic energy with the
national solences, blology and medicins.

V. Recommendaticns on Organization.
A. Administrative crestion of & new division of Health-Safety,

L. The responsibility for the health and safety of perscunel em-
ployed by the Atomic Energy Commiesion in the conduct of thelr progrem ex-
tends throughout ths entire program. Many of the hazards are not vell under-
atood, Freguently nev resserch findings or new produstion procedures bdring

to light entirely naw prodblems with unknown hazards and unpredictable safs-
guards, T e .

2, Careful health and safety plamning is necessary in anticipetion
of predicted hazards, Such plenning must be in step with the plans of the
four statutory divisions of the Atomic Energy Cormission, Biolcgical axperi-
mental work la slow, diffiocult and time consuming. Anticipatory planning and
conduct of large scals biological work is mandatory so that results may be
aveilable as soon as possible defors any exposure of persommsl cocurs. Thus
a large effort, equivalent to perheps 20-2% of the total rvesearoh appropri-

etlon should be put into a health-safety program.
B, Health-Safety Advisory Board. .

L. It is recommended that a Health-Safety Advisory Comittee be
formed by administrative action conslsting of nine members, three to be

-22 -
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i appointed for two years, three to be eppointed for fowr years snd three to

: pe appointed for eix ysars. This Cormittee should parallel the statutory
general Advisory Committee io the Atcmic Ensrgy Commlittee and ahould be ap-
pointed by the Atomic Inorgy Committee to advise it in matters relating to
medical, biological, industrlal hyzicne, health-physics and related ressarch
problems, It is further vecommended that the Health-Safety Advigory Com-
mittee recommend the appointment of eppropriste asdvisory sube-comuittese,

2. The following list of fourteen names {s recommended for con-

sideration in making the appointments on the Heslth-Safety Advisory Boeard
to the Atomic Pnorgy Commission:

copyright !Ieldtr.

N a, Medical:

Dr. Joseph Aub, M.D. - Harvard (Consultant to
Manhattan)

Dr. Hymer L, Frisdell, 1.D. « Western Reserve :
University {Manhatten) L

Dr, Robert 8, Stone, M.D, - University of
California at 3orkeley (Manhattan) .

r. Stafford L, Warren, M.D. - University of o
California et Los Angsles (Manhattan)

California, San Francisco
wrilten permission from the

without

r— . N ., ".‘
PR R S

]
>
:
3
E‘ ) b. Biological:
5;’ Dr. Austin M, Brues - Argomns Fat'l. Laboratory o
Al Dr. Joseph G, Hamilton, M.D, - University of o3
: California at Berkeley ) T
; Dr. M. H. Jacobs, Fu.D. - University of Penn. ' -+
& (non-Manhattan) .
) Dr, Jons Muller, Ph.D. ~ » IDllana University B
’3_ (non-Manhattan) o
23 ¢. Industrial: 3
3 Dr. Simeon T, Cantril, M.D, - Hanford {Menhattan) 3
) Dr. Andrev H, Dowdy, M.D. - University of Rochester H
3 (Manhattan) .
& Dr. James Sterner, M,D, - Eastran Kodak Co,
‘ (Manhattans
g d. Health Physiecs:
Dr, G. Faille, Ph.D. - Columbia University

, Dr. K. Z, Morgan, Ph.D. - Clinton Laboratory
2 Dr. H. M, Parker, Ph,D, - Hemford

is
Note: In this Committes, there is mo vepresentative from los Alamos (Dr. Lov
Hempelmann); Brookhaven (unappointad); U.S.P.E.S. (Dr. E. Williams); Army

{Colonsl Jumes P, Cooney) Navy {Captain Georgs Lyon) nor the gmall university L
contractors (no recommendation). *

C. It 1s recommended that a Division of Health Sefety be matéd.b;:d-
ministrative action and that its reeponsibilities and authority be o8

vith the four statutory Divisions of Production, Research, Engineering and R
Military Applicetioms, '
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The interiam periocd has placed a severe strain on the current
health safety program as a result of personnel losses and the aritical
nature of its function and responsibilities has suddenly increased
nith the reactivation of the Atomlc Energy Commission Research Program.

D.

It is reccmzended that the Dipector of the Divialon of Health-

Safety be appointed as scon as possible and that he hold the degree of

Fraacisco
from the copyright holder.

the Director of Health-Safety,

Doctor of Medicine and that 1f poseidle, he be familiar with some large
portion of the Manhattian District medicsl program in order to stabilize
the future of the current progrem,

The following llst of suitable candidates have been selected
and proposed in the order namsd by this Ccmmittee for consideration as
These men have had extensive executive
experience with the Manhattan Projech and are Doctors of Medicine except
for Dr. Zirkle who was included in the secret balloting of the Cammittes,
#and because of his records, warrants consideration for this post,

Title

Back,

3
! Nane Age
3 §Dowdy, Andrew H. 42
i
>
2
5
g 5

a1
é -

] Fantril, Simeon T. 40
=5
i

Sgtone, Robert S. 51
22
4

2F

H

iitth, John (2)40

2

Hamilton, Joseph G. 39

Prof of Radiology,
Uof R

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

Professor of
Radiology, U of
California

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

3

Ass't Profeasor of

Research medicine,
radiology and chemo-
therapy; cancer and
radloiscotopes., 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
Yiorks,

Clinical and teaching ex-
perdsnce in radiology re-
gearch with isotopes and
cancer. Director of Health-
Safety program, Metallurgi-
cal ProjJect, Manhattan Dist.

Cancer research, clinical

service, Clinton Labor-
atories.

Clinical and teaching ex-

Medicine & Radiology,@ perience, blologlcal and

Univ of California.

medical applications of
nuclear physics; radio-

chemist.

R S

vy -
PN

oy
pC
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Tame Aze Title Background
Hempelxzsnn, Lounls 37 Medical Ressarch Experience in research in
Dirsctor, Los blophysice and chemistry
: Alsmos Project and large socals radiologi-
§ cal safety at Alsmogordo
f ; and Bikini.
g Brues, Austin M, Lo  Ass't, Professor Research in oencer and
§ Medicine, Unlv, shock and isotopes,
'3 of Chicago Clinical and teaching
E training in Ianternal Msd.
E__ Sterner, James 42 Director, In- Experimental and olinlcal
dustrial mediocine problems 4in industrial hy-
Eastman Kodak Co. glens and toxicology. In-
stroctor in medicine, Medi-
cal Director for slectro-
nagnetic procesge st Cak
Ridge.
Zirkle, Reymond E, b2 Director of Bio- Regeerch in experimental
physice Institute bilology, radiclogy end
Univ, of Chicego toaching.
¥olf, Bernard S, 39 Probable Msdical Clinical expsrience in

Brundags, Birchard M,
{Major, AUS)

d, copicd, or reproduced ie any i

36

Director, Brook-
haven

Chief, Medical
Division, Man-
hattan Disst.

radiology snd surgery.
Board of Radiology member,
Praviously a member of
Medical Section, Manhatten,

Clinical training and
Industrial Msdiclns,

QOther Doctors of Medicine of high osliber vith exscutive experisnce who
- either work or are etill amsociated with the Project, ere listed in alpha-

Reproduction from Speciat Collections, The Library, (:lm of Caldorma, Sm?

betiscsl orcer by the Chairmen for consideration.

They all have conaiderable
mowledge of the ovarall program:

% Dr, Jom Ferry - Whiting, Indiana

} Dr. Hymer Priedell - Western Reserve Univ,, Cleveland
Dr. Jos Howland (Maj, AUS) University of Rochester

2' Dr. leon Jacodeon - University of Chicego

Cr. Adolph Kammer - Schenley Distributors, N. Y. C.
Dr. J. J, Nickeon - Argonne National Iadoratory
Dr. Jemas Nolan - Geo. Washington Univ,, St. Lonis, Mo.
Dr. C, J, Watson - Minneapolis, Minnesota,
-25 -
e

1158500
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The following are listed for consideration bscsuse of their kmowledge

& the field of radlology reesarch snd cencer, but hsve ro knowlsdge of ths
project:

Dr. C, P, Rhoades, Memorial Heepital, New York City.
Dr, Shlelds Warren, Harvard University,

Dr. Robert Newall, Stanford University.

Dr. John H. lawrence, University of Californiea.

There are undoubtedly oihers,

. E. The Interim Medical Ccumittee wee unable to finieh itsa considera-
tion of cther committees within the two days of conferences, In view of

the importance of making deciaions promptly so that a wvorking force may
start 1n the near future, the Chailrman has teken the opticn of lnterpreting
the partially expreseed intent of the Commnittee end offers the following
organization and names for consideration dy the Commismion, Mr. Wllson and
the nev Director of Health-Safety se a stop-gap for the period until July 1,
1947, More mature consideration, in the meantime, by the Director of Health-
Safety and the Medical Adviesory Committes can make the proper realigmments
vith the nselistance of experienced gdvice from appropriate subcommittees
formed from the memdership of ouch bodies as the National Academy of Sciencs,
The Committee on Growth of the National Research Council, the United States
Public Heelth Service, the various foundations end other appropriate agencies.

fomia, San Francisco
pemission from the

The Library, University of Calif

fmuwhuymvwvﬁm

The follovwing liat cf nemes is submitted for consideration., It wvas the
intention of the Interim Committee to include as meny institutions and as
many flelde of related endeavor as possible., There ia no intention of rating
the perscns namsd and no attempt vaa made to segragete as to spscialty or in-
stitution. It should also be understood that this list of 100 is Dy no means
a complete coverage of the fisld but is a workiog nucleus.

1 Coll

Conedd

! Neme N Location : Speclalty
£& Tr, C, P. hnoads " Memorial Hoep. (Corpell) Canosr Ressaroh
£2 pr, Robert S, Newsil Stanford Unlversity Radlology
d E Dr. Frank B. Jewett Pres, Nat'l. Acad. Sc. Physics
. d Dr. Wm. J. Robdins NYC Botanical Cardens Botany
&£ pr. Eugene P, Pendergress Univ. of Pa, Radiology
a Dr. Porrin Llong John Hopkine Univ, Chemotherapy
2 Dr. Raymond E. Zirkle Univ, of Chnicago Rediobiology
% Dr. Paul Neal Nat'l, Inst. Health,USPES  Indus, Hygiene
Dr. Geo, P, Berry Univ, of Roochester Bacteriology
. Dr, Paul Aebersold OCak Ridge Biophyaice
$ Dr. Waldo Cohn Clinton Labd, : Radiochemiatry
Dr. E. L. Fricdell Western Reserve Rediology
Dr. Louls Heupelmenn los Alamoe Rediobiology
Dy, Vim. F, Bale Univ, of Rochsater Blophysics
Dr. J, G, Hamilton Univ, of Californie Radiobiology
Dr. Audrew H, Dowdy Univ, of Rochester Radiology
Dr, G. Fallle Columbis University Biophysios
Dr. Peul Hebn Yanderbilt University Physlology
Dr. J. C. Aud Ce Barvard Indus, Medicine
ltobouv

.06 .
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} Location Specialty
*ashington University Obs and Gyn
i pr. K. S. Cole Univ. of Chicago Biophysics
¢ pr. R S, Stone Ualv, of California hadlology
! pr. A. M. Bruas Univ, of Chicago Medicine
} Dr. David Rittenberg Cclumbia University Chemistry
pr. E. W, Sinott Yale University Botany
g pr. Louls Flexner Carnegie Institute Anatcmy
: Dr. H. S. N. Greens Yale University Pathology
® Dr. J. W, Fertig Columbia University Biostatistics
Dr. A. J. Riker Wilscensin University Botany
: 3 Dr. #. R. Zarle U.8.P.H,5. Cytology
ja Dr. Sewall wright Chicago University Zoology
§1 Dr. arignt Langhen Los Alazos Blophysics
'q9 Dr. A. P. Krueger ilniv, of California Bacteriology
4 Dr. %. C. Rose Univ, of Illinois Biochemistry
3 Dr. Lauren [onaldson Univ, of “ashington Zaology
i pr. L. Carmichasl Tufts University Psychology
£ % Dr. T. 4, Rivers Aockefeller Foundation Virus Research
3 Dr. Kurt Stern Univ of Rochestar Genetics
35% Dr. L. H. Snyder Ohic State University Genetics
%% Dr. E. W. Goodpasture  Vamierbilt University Pathology
£% Dr. E. N. Harvey Princeton University Physiology
:5 Dr. Tm S. ¥eCann Univ, cf Rochester Medicline
Ei’ Dr. V. C. Twitty Stanford University Zoology
8g Dr. E. V. Condry Barpard Free Skin & Cancer
2 . Hospitel Cytology
2 Dr. Francls O, Schaitt 14.I.T. Zoology
§& Dr. D. B, Phemister Univ. of Chicago Surgery
§ - Dr. Frank Fremont-Siiith Josiah-Macy Foundation Psychlatry
8 F Dr. Harold Hodge Univ. of Rochester Pharmacology
5% Dr. Cerhardt Dessauer  General Electric Co. Blophysics
8 Dr. Karl Ucegtlin Hattl Institute of Health Taxicology
“3 Dr. Wallace Q, Fenn {Univ. of Rochester Physiology
§ | Dr. Phillip Drinker Harvard University Physiology
§ 8 Dr. Howard Haggard Tele University Industrial Hygiene
5 Dr. Robert A. Kehoe Univ, of Cincinnati Industrial Medicine
% 4 Dr. James Sterner Zastman Kodak Co. Industrial Medicine
8% Dr. Donald D. Irish Dow Chemical Co. Industrial Tacdicology
Dr. Geo H, Whipple Univ. of Rochester Pathology
Dr. H. T. Karsner Western Reserve Pathology
Dr, Shields Warren Harvard University Pathology
Dr. S. Bayne Joaes Yale University Bacterioclogy
Dr. Peyton Rous Rockefeller Instituts Cancey
Dr. 4. C. RNinternitz Yale University Pathology
Dr. #illard Allen Yashington Usdversity Obs and Endrocrinology
br. M. B. Visscher Undv., of Minnesota Physiology
Dr. E. ¥. K. Gelling Univ, of Chicago Physiological Chea.
Dr. Apndrew C. Ivy Northwestern Physiology
Dre L. To Felhall U.S.P.H.S. Indus. Toxicology
-27 -
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Jre

Location

! Ao TP T
:Hl'. E. H. schrenk
i, WP, YonOettingen
or. A, J. Lehman
pr.. Ali'red Blalock
pr. J. J, Morton
- Or. Conrad Elvehjen
- Dr. R. R, Sayers
Dr. Alton Cchsner
Dr. J, L. Bollman
Ir. H, W, SMth
Dr, A, D. Walch
Dr. w
Dr

copyright holder,

Nw

e

D. McNider

s, c. ﬁhdden

+ J. 8. Lavrence

V. du Vigneaua

s G80. W. Corner

o/, F, Eottering
+ J. W, Howlang

* wm- (;eht'm‘

D, D. D, Ven Slyke

Dr, L, A, M&mrd

Wm, A

.

or
Dr
Dr

H Paxki
d in any
P
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or

Ho W, Beams
Dr. Rene DuBog

+ Anton Cerleeon
Dr. George Reagle
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Schlenley Corp:

U.S, Bursay of Mines
U.S.P.H.S._
U.S. Food & Drug
Jehng Hopking

Univ, of Rochester
Univ, of Wisconain
vU.s. Bureau of Minsa
Tulane Univsralty
Mayo Foundation

New York University
Wostern Reserve Univ,
Uniy, of No, Carolins
Emory University
Univ, or Rochegter
Cormel} Univornlty
Carnegie Ingtitute
Canera) Motors Corp.

0,
Rockefs) 1oy Inag,
Cornel} Univeruty
Univ, of Rochester
Univ, of Cincinnets
Rutgers Univeraity
Rockefoller Inatitute
Univ, of Rochoeater
Washington Univsraity
Nutrition Found, Corp,
Univ, of Iowa
Rockefeller Instityte
Univ, of Chicago
Celif. Inet, Tech,

-28 .
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Surgery
Surgery R
Physiol, Chomistyy
Indus. Toxiee logy
Slll'gery :
Physiology
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Patho logy
Medicine
Blochemistry
Avatomy
Researgn
Med. and Biophyese,
Indus, Medioing
Biochamiatry
Biochentatry
Chemistry
Indus. Torigolegy
rmaco logy
Physiology
Indus. Medio ine
Bioohematry
Rutrition
Zoology
Bacterio logy
Physiology
Blology
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ATFENDIX A

AGENDA FCR MEDICAL COMMITTEE FOR ATOMIC RESEARCH
JANUARY 2%, 24, 1947

I. Reviaw and approvsl of past program, (Medical surmary 1543.L6 ) .

to de revieved aad approved if posaible),

II. Scope.of Ressarch Progrsm 1646-47., (Appendix A)

. !
) : {University of Chicago) Argonne Nstional Laborstories CE
University of Rocneater ’ "
University of Califcrnia : i
Eemiiton
Stone

Columbia Univeraity
Univarsity of Vaahingtcn( Sesttle
¢

Monsanto Chemical Corp. (Clintoa laboratories) USPHB
Monsento Chemical Corporation {Deytom) !
Los Alsmos Wasteru Reserve University

Contractas Avaitisg Approvel:

Univereity of Virginis
University of Tennesase

§
'E
!
%
|
|
a
¥
.§
i

LR em e e s

1II. Recommendations for Future Research Policy

- eem

A, Scope of furdsmental work (that spproved in September meet-
ing) (Appendixz &) ~ .
B, Huxan Teqting with apecial meteriale
IV. Orgenlzation of Medlcal Responaibilities

A, Advisory Committees

Reproduction from Special Collections, The Librasy, University of California, San Francisco

No portios of 1his material may be quoted, copicd, of

1. Advisory Committes on Medical Research end spplioa-
tion (Tolerances, Standards and Hazard Interprata-
tions ip addition to resesrch progrema).

2. Advisory Committee on Induatrial Medioins and Toxi-
cology.

3. Advieory Committee on Health Phyaics.

B. Recommsndation for the continmustion of oporation of the
Medical Diviaion at the present lavel with the avail-

sble reduced force nov in that office 2s well as salary
scheduls,

—
[}
o0
L
3
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APPENDIX A (Cont'd,)

C. Tralning Program

L. Statement of the urgent need for qualified trained
] phayaicizus,
2. Sourcs ol chysiclazs,
A.5.7.7,
Civilian , :
3. Reccumendstions for specific treaining progrem.

V. Recoumendatiors for Medical Dirsctor end Delinmeation of Roaponu-'

bilitles,

YI. Reprosentation omn Advisory Board to Atomic Eneréy Commission

VII., Release of Information

R )
Recommenda

tion for a maes meeting uf all present and former

Atomic Energy Commiesion medical reseerchers,at vhich time
& program (4 days) would present acourate information on
sll medicel aspects related to atomic energy then availablse

for sec

urity clesrance. This mesting vould be open to

scientific pesrscunel in all parts of the country. The
follovwing suggedtiors are pertinent:

A,
B.

C‘

D.

P1585 11

Approximately 6-8_ months preparation would de
required,

A central locstioh should be selected to insure
a maximunr attendance, .
Abstracts of the program should be circulsted at
least one month prior to the date of the meeting
(similar to that procedurs used by the Felerated
Societies of Physiology, Biochemistry, etc.)
Thees abstracts should be aprrovsd by a previously
selected aditorial board before rslesse.
Considerstion should be given towerd the founding
of a aev solentific soclety vhose major intereet
‘would be based on problems of radiobiology as re-
lated to medical interest. The Journal of Radlo-
bilology novw being launched could well be made the
official Journal of this society.

~=REER T ' ,
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APPRNDIX A (Cont'a,)

~
i}.
/
i

b4
;
! (
i
1
4
;

{

pe8 of study include I Censrsl Studlss in Rzdiation iumcluding (1) physicel
jsurement of radiation, (2) blological efiecis of radiation (3) methods of
tection of minimal radiation damages and (L) methods for the prevention of
{4lation injurifes, II Eazsrds due to special Materials (for non-rediosctive,
fadiosctive end fission materials) (i) degras of toxicity {2) preventative
ssures. IIT Special Production Eazards and IV Eazerds of Militery Uses.

irgonne Fational ladoratories (Univaruty of Chicago)

Ceneral phyaiological picture of acule and chrounic rediatiom.
Radiation effect on blood clotting, Lymphocyte distribution end
spread of infecticn, ;

Toxic effects of external radistion snd absorbed radloactivity,
Renponse of dlood cells to various types of radlation,

Chronic effects of radiotion and radicactive materisls in animala,
Mode of ection of radistion im carcinosgenesis,

Chemital and physiological Dasis of radietion effects.

Motabolim of radiocactive slemsnis,
“Instrument steandsrdization, &oaign, ete,

\ooosza\).n:-u N~

,gnivan ity of Rochester

£
3 .
ggadhtion and Radiology Section

i
:
i
i

g 1. Instrument deslgn, msssurement standardizatiocn, industrisl monitoring.
© 2, Blological effect of tracer amounts of polonium, radium and ursaium
-g. in human end animal asubjeots, Application of tracer experimentas to
serve other parts pf the project,
g 3, Fhysiological effects of exposure to acute ard chronlc rediations in-
oluding redic isotopes; search for therspeutic methods of value,
3 4, Development of possidle chemical technique or methods of detectlon
i‘ of radiation damege and the mechanism by vhich such sffects sre pro-
duced,
% 5. By meauns of spectroscopio methods to study distridution of urenium
snd other heavy metals of importance in snimal tissue; sesrch for
3 possible clues as to the method of dony deposition of radlosctive
¥ materials, . _
6. Btudy of the tims intensity factor in radiation end development of
mothods of producing inatantansous exposure to radisticn (A bomd
3 effect). ' ' ’ '

7. Study of the metsbolism of plutonium, polonimm, radium, etc,, In
buzan eudjdots, Co

FPharmecology
. I i - s ‘ . .
1. Study of the inhalstion toxicity of various uranium, berylllium and
r thorium compounda, Studies in the mschanism of produetion of in-
halatlon toxicity.
- - 5 -
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2. By chemical technique, studies of the machanism of urenium fixa-
ticn in bones, uranium complex function, moethoda of excretion of
ursnium, -

3. Toxicity of uranium, beryllium and thorium compounds by ingestion,

4, Pathological effecta of uronium, beryllium and thorium poisoning
and mechanism by vhich produced, _

5. Physiclogical effectis of uranium, beryllium and thorium polascming.

‘ Experimental Surgery )
1. Clinical, homatological and pathological effactes of acute lethal
radiation.

Methods of bone marrov traneplentation. .

Studles in bone merrow reserve and radistion effect.

Tissue culture studles related to bone merrow production.

. Effect of folic acid and rutin on merrow regeneration.

. Studles in metadolism of iodins dy thyroid (15%).

* e

OV 01

Experimsntal Ssmatology.

1. Comperative study of dlood histamine end hematological effects in
cells. .

2. &tudles on life cycle of dlood platelets,

3. Studies on life cycle of WBC leukocytes. .

4, B8tudies on marrow reserves after rsdistionm.

8: [Ra5h15ese, Shrooartiokana.fetacts FRMTNIBg AT HRMIR reantttag tron
Genetics * |

1, Continnationiof stulies of effect of chronic radistion oun mice,
2. Continuation of studies on effect of acute and chronic radiation
(X-ray) on Drosophilia.
3. Histogematics,
University of California

1. Studiee of the metebolism of plutonium, uranium end fission products
in rats. and man,

Fission product tracer atudies. :

Matabolimm of radium, actinium, smericium and curium in animeala and
man, . .

Studies (pilot) on posaidbly hazardous artificially induced radio-
active elements, i,e. chromium, nicksl, etc,

Berylliun tracer astudies.

Tr:aiment of plutonium polsoning.
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APPSNDIX A {Cont'd.)

g. Behavior of fissicn products in aoils,
. Blological effecta of fission reccils,.

9. BSesrch for other U compounds which will loc
than liver and spleen (154). #lize 1o organs other
10. Bilological effect of disintegratlion products of boron and lithium
of the neutrom irradiation {1°%), '
11, Btudy of element 85 in the thyrotd (15%),
Training of Crossroads perscnnel, !
15, #Btudles in whole body radiation of human sudjects,
. 14, Studies on metabollam of radioactive iodine in animeals and man,

Columbla University

from the copyright holder.
“""g
)

8Studies on the mossurement of fast nsutrons for dioclogical dosage.

Development of & method of measuring neutrcn doss by chemical msauns.

Measurement of radicactive isotopes for biological and medical ap-

plication. : . . -

. Correlation of tissue Aosea and diologioal effecta produced dy ax- ' .

ternal irradistion and dy radioactive 1sotopes internally admin--

istered, ' :

Ixploratory blological expsriments to extend use of radio-active

isotopes as tracers on therapeutic sgemts {15%).

6. Btudies of the fundamental bdlological action of ionizing rsdiatiom.
. Measurememt of the radisticn of radiocactive isotopes to provide

deta for the protection of personnel and films in transit,

California, San Prancisco

The Library, Univessity of,
d in any fashion withowt

—ida

F RN N I
P

\S |

"

i 4

University of Washington (Seattle) .

ial Coll
.‘,“

Ls

. Acute and chronic effects of axternal radiation on fishes,
Breeding atudiek on salmon following radiatiom.

Studies on the effects of Hanford effluent on salmon and trout,
Effsct of internally dsposited radicactive materials on fishes,
Field studies on the effect of possible Hanford pollutiom on:
fish life of the Columbia River,

6. Plankton experiments - effect of radiation on higher formas (nmev),’
T. PFeedirg experimsnt on deposited radicactive materials (new),

] Monsanto Chemical Corp. {Clinton Laboratories) USFHES i
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1. Continuation of ltudién on the bilological effect of alov fast and
thermal neutrons on rata and mioce,

. 2, Continuation on studies on the comperative bilologlcal effect of
2 ' penstrating radiatiom, .
3, The effect of internally deposited plutonium on bone healing.
‘4, Cytological program on the blological effect of resdiation on
simple cells and tissue. ,
5. Instrumentation end techniques of radlation monlitoring. - ‘ \

=3 - .
SE=8LT '




copyright holder,

-

oy

Reproduction from Special Colicctions, The Library, University of California, San Francisco
matcrial may be quoted, copicd, or reproduced is SRy faghion ithout written permission from the

No portioa of this

R
Lwersity of Cafifornia at San Francisco
Specia: Collections Litrary, San Francisco CA

L LApuEl AL FAPELE,

222R0S 5
'/\, 77 J”“‘ /\'
accestee < o7
= COPY
SARTON RS ..
S

P guen DR SIAE

R ALY oA s 2yy
1
&
8
&
] Lol
== — gy

APPENDIX A (Cont'd.)

gnagnto Chemical Co. (Dayton) New program being orgualzed, !

7 1. B‘.ological effocts flloving chronic exposurs of animals to
vclcnium by lnhslation and parenteral adminiatration,

1

2. Correlation betwveen chremic exposure of vorkers snd polontum
excrsation rate,
3. Mechaniem of action of polonium toxicity.
4, Development of spocial health rhysics technique for specific
i use in polonium purificatiom.
‘ - los Alsmos . . >
1. Fundamental atudies on the effect of scute radiation exposure.
2. Treatment of ascute radiation diaeess,
3. Methods of detecting early Sgdiation chenges,
L, Metabolism of plutoniim, U and other radicactive mteriala.
5. Detection of accumulated plutonium in the lungs.
6. Blochemical studles of nucleoproteins and the sffect of radia-

tion on the fundamental physiology of the cell,

Detailed study of adsorption of plutonium from contaninatod

vounds,

8, Any special problems aris lng from medical hazerds pecuuar to
this project.

Py

Western Reserves University

1. Investigation of the toxic effects of thorium and its lsotopes,

2., Comparative studies on the diological effect of external radia-
tion and that from internally deposited radicactive materiasls,

3. Use of radipactive isotopes in fundsmental blological resesrch,

These goteral titln are givan inasmuch as a program has uot been
actively formulated.

Contracts Awvaiting Approvel:
University of Virginia - Dr, Alfred Chanutin

Study of the effects of various types of radiation (alpha, beta,
guma & nsutrons-) oo the circulating dlood proteins dy electrophor-
onis and protein fractionization technique. To determins vhether means
of early detection of radistion damage can be accomplished in this vay.

University of Tennossee - Dr, Henry Wills

Study of the mechanisa of toxic sffects of uranium and other heavy
. metsl compounds on the kidney, This is a continuation of Dr. Willse'
\vork with the Rochester Manhattan Project duriug the var ana contridutes
0 that general study,
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The mechanism of blood vesasl imjury by radiaticn. '
Bons merrov injury by rediation, its repeir and
treatment .

Mechsniem of "metal®™ deposition in bone and mechanism
of removal from bone,

Protein degradation following radiation and chemiocal
injury,
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APPSDIX A (Cént 1d,)

I General Studies of Radiation

The radiations encountered in nuclear fission as well as those
encountered from naturally radiocactive subastances divide themselves
into the following types: 2lpha rays, beta rays, gamma ruys and neutrona.
Information available from the iiterature on previous studies ihdicates
4 rather extenaive knowledge cf Lhe biological effects of x-raya and
gamma rays and very little information on alpha and bet® rays and
neut.rona.

The programs rere and are organized using the following basic
outline: S

A. The Physical feasurement of Radiation of various typ;a - Here
it is necessary to develop methods of accurately measuring and standard-

izing the dosage of radiation to be used in the biological experimentation
and measursment of the extent of any hazardous radiation which might be
found in a plant area.

B. The Biologic Effects of Radiation. Because of the known
deletericus effect of radiation on the animal organism, it becomes neces-

sary to determine the effect of controlled dosages of the virious types of

radiation on various animnal species, so that such observations can be used °

in the control of possible human exposure.
The types of biological effect possible to study are:

(1) The Survival Time or percentage that the effect of a
given dose will recuce the normal life spun of different animal species.

(2) The Genetic Effects of rudiation as manifcsted in the
developiient of abnormal I1ndividual bypes from changes in the hereditary
mecharism. . .

(3) Histogathoiogical Changes as demonstrated by abnormal

changes in the make-~up of the various body tissues.

(4) Physiological Changes produced by the alteration of the
normal functicning of animal tissues following radiation.

(5) Biochemical and Enzymatic disturbances ‘which are t.ho
ootential source of these physiological abnormalities.

~ ~
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¢ C. Methods for the Deteotion of Minimal Rad g

) ' iats

: developed direcﬂy Trom otaervatlon of the above Eype. :niogrm;[l:fl’to
: study of the uuman individual or vorksr. These include atudies on:
.‘ {1) Biochemical ana Eazymatic Chengea which may be detscted
; and which, 1f measuradbls, can ds corrected bvefore irrevereible demnge has
i taken place, Examples of such change would bs effects on the metabolism

:{kcoproporphyrinn, excretion of abnormel subatances in the uripe and the
Qn

.

(2) It has besn known that radiation depresses the function
of the hematopoetic system and detalled study is indicated to detect early
_changes undesr controllsd dose radiation with all dloocd elements under comn-
tinuous observatiom,

(3) The Production of Anatomical Changes such as spilstiom,
skin erythema, and alterations in the integrity of the akin and the like

must likewise be studied under controlled dosags.

D. Studies sre likewise indicated on methods for the prevention
of rediation lnfuries. These include:

{1) Methods of physical detection of external rediation dy
the development of sensitive dgreci readlug lustruments capeble of tbe
detoction of amounts of radiation well belov those neceasary for demon-
strable injury to the anima): subjects.

(2) Methods for the determination of harmful amounts of
‘radlosctive dusts end gases in air, in vater and the like, me redio- -
active materisls like radium are deposited im the body and im such loca-
tions produce u:hury to tiasus. Methods dased on the determinatiom of
dapgerous amcunts of these asubatances Dy examination of the excrets aud
direct measurements of the dody itself are necesssry.

E. Protective Msasures. Studles om the efficiemcy of shielding
againet radloactive materials s the efficiency of exhaust and ventilating
systems agalast dangercus.amauats of dusts, the development of protective
3 clothing end dsvices, 2nd the development of remote comtrol processicg
3 methods have been extremely important in the Manhattan Diatrict protection
g program to date and vill continue into the future, :
2

F. The poesidble therepsusis of radistion damage by the use of -
replacement therapy for the damaged bodily elements, as vell as the reduc-
tlon 1n the exposure folloving depoaition of radicactive meterials inm the .
body desorves considerable study. Replacement of the damaged hematopoetic
elements destroyed by severs radistiom exposure offers ons poesidility; de-

tection and neutralization of unkmown toxic substances produced by radie-

tion snd other such difficult problems deserve conalstent and detailed study.
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APPENDIX A (Cont’d.)

All the above studies are necsas

and nsutrons of varying iztensity,

ary on alpna, beta and gaoma rays

In eddition, the radiation from the

radisactive eubastoncas Lo dYe discussed bes likewies to be sonsidered, Alsoc,
ths effacts of acute and chronic azxpesurs must de detormined becauss of

their dieeimilarity,

II Hazerds Due tdp Suscial Materialsg

For brovity 1t ie preforable to discuss the potential toxicity of

necessary.

specla) matorials by firet indiceting the type of study to be carried out,
followed by the prassntetion of these materisls on which ztudies have been

A. TFirst, an sctusl determimation of the toxicity of a substance
must be made indicating how poiscnous it may be im both scute and chromte
exposure. In this way tis toxic levels may de avoided in laboratory and

plant eaviromments,

(1) -'l‘he 30de of emtrance into the body by ivngesticn, inhala-

tion and ‘skin ebsorpticn must be studied as different manifestations and de-
greea of toxiclity uay be rroducsd by each route employed,

{2} A careful snelysis must be made as to the charaoter of

the biological changes with the production of physlological, histopatho-
-Toglcal and blochemical evidences of camage incurred, -

(3) Thé nature of these injuries apd the mechanism dy which

they ccour murt likevise dbe studiod inasmuch as this affords information
as to the necessary protection snd indicated therapy after sxposure,

B, Provenéativo measures require gtudy.

(1) The effactiveness of physical methods for the removal of

hazardous duests, reduction in skin contact and prevention of ingestion must
be measured, end mathods for accurate dsterminstion of such hazards muat de
developsd and used, The use of certain chexicals, ointments, and the like
as protective measursa muat be studied as to their efficiency.

(2) Protsctive devices such ad respirators and clothing must
be tested on required substances against which they will be used, .

(3) Finally, appropriate inisstigation of thera utlé neasures
to be used in the troatment of both ecute and chronic polsoning states should
‘they occur in induatrial oxposure must be mads,

Completion of all phases of the above program on a variety of sub-

atances provides complete information as to the medical aspects nsoeasary to
be consldered in protection of the worker, prevention of injury and treatment

of fnJury should it occur,
| 1560 14
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C. Gubstances on vhich studies of this t1ype are necossary are:
{1} Uranium and its compounda
a, Uranium metal and its chemicsl compounds, oxide,

altrate, chloride, dromide, tetra and hexa-
flvoride, sodium and ammonium sulfates,

b, ‘Urani\m chain of heavy metals

4

Uranium X1

Uranius X2

Redium

Polonium
c. Flselon products of cleavage of U-235 end plutonium.
4.

Artificial isotopes of uranium - 232, 234, etc,

(2) Thorium aﬁd ita chein

(3) Plutonium

(k) Special Accessory Materials

a, luorocarbons ¢. Beryllium
b. Fluorine 4, OCthers
1T Production Hazards

. The results of itudie- made on the materials discusssd adbove are
applied for tho prevention end control of industrial hazards ariaing ia the
large manufacturing areas whers theae materials are used in lerge amounts,

A, Iti the Xlesctrome

Egtio and Diffusion Methods for the isolatiom
of uranium 235 Lae major bazards ars from the uranium compounds, the con-
centration of uranium X1 and X2, and the special accessory materials and by-

producta formed in the procesa of manufacture,

B. In the grephite pile whers plutonium (239) ie produced on a
lerge scale, the hazards are from the slpha, beta sud gaisia reys, neutrons,

the plutonium metal and its compounds, the vsrious radlcactive fiselon pro-
ducte resulting from the pile operation.

c. Tﬁe chemical isolation of

lonium following tte formation in
the pile incorporates hazards from alpha radiation folloving absorption into
the body.
. S
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,onal information obteined from plent investigationa es from:

(1)
(2)
(3)

Clinical aurvey of all exposed pez"sonbnl. :

Monitoring of hazards by special lnstruments and methods,

Surveya of new typea of graphite piles and produsction
eguipment, '

Esnzards of Atcmic Catsstrophe in Production Araess.

A,

Tmrediate Effects

(1)

(2)

(3)

Rediation - the radiation cccurring at the time of the
expiopisn coupled with Dlaat snd heat causes diologlcal
affacts vhich may differ from thoes ocourring follovicg

other scute known effects from gemma and neutron redis-
tion, and demend study.

Blast - the blast of atomic explosion is so intense end
may bave totally differsnt types of shock waves, recoil

waves ¥ith other unique diological effects vhion should
be inveatigated,

Reat - The intenso burns from actinic type of radiation
heve not been studied, This also includen the combins-
tion effect of mll three items in tuis group: bdlast,
radiation and heat,

5

{B) Delayed Effects

(1505861

(1)

Protective Devices - study of methods of protecticn
against the radiosctivity deposited at the time of
blast. - -

(2) Decontanination - methods of decontamination of soil

20d the like must bs worked out for cleaning up active
aroans, :

(3

(4)

Investigative Equipmant - specisl equipment muat be

eveloped and tested ¥or use in investigeting bombed
aress, ‘

Study of cesuslty affects - fisld atudy of flsslon
clouds, possible injury to vater aupply, scil end the

liks, human damege by population surveys.
~l2.
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{35) Study of treetment of all immediate sfiects auch as

radistion, neat and blsst,

(3) Preparation of portinent informaticn in proper form for use

by catastrophe units in production arsas.
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