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Dear Dr. Stona:

A8 agreed upon at tae mweting at Site B, Argonns Nuticnal Labors
atory on June L, I am sending you this brief report on the organization
of the health and Yiological program at the Laboratory, oo our responsl-
billtiss in thia fiald ea I ses them, on the basio phllosophy behind ocur
biclogical ressarch operaticns, the program orgsnisation of the biolopgioal
research diviaicn by "disoipline,” a llst of ourrent resesrch problems,
and n brief statement of the researoh program for the medlasl, health
physias, and blologlaal researoh divisions,

As you remember, the demand for the health and biclogionl reasaroh
program originated with the theorstloal physicists in the winter of 194142,
As they beoame ccovinced that the ohein resoticn would bs sucoessful, they
wers deeply ocnosrned over the shvious radicaotive hasards involved in
such an operntion when oarried on at the essential high powsr levele. At :
& roault the Laboratory organized s hsalth divisicn, snd the presant
medioal, health physlos nnd biologloal research diviaions represent the
evolution of this over-all progrem during the past five years.

The health probleme in the routins operations of the Laboratery
are obvious but vital, In addition to the customary medical problems of
empl.oymemt, routing and severwnos health ezeuinations and the normal
firat sid and exployes health service aotivitiss, thare ere the wholse
fiald of new problema superpoeed due to the fuet that almost all phases
of the Laborutery cparaticn Involve radicactive maiteriala or radistioa
sources. Thasa radlations mun the geaut froz the softizst of Xe-reys to
the hardect of gazmas, snd they inmaluds bHota and ajphs zmltters and
both slow and fast osutrons. The rulgs for cne specics of radicmotive
mtorial may Aiffsr widely from amother of similar radicsoiive charsoter
beosuse of viiul matabolic differcnucs. The hezerd sivustion s onae of
tremepdous oumplexity bubt ths nealth sscrvices must te prepered to guard
against damage from any or all of taon and zust bs prozared So ack
sulftly in case an sosilent dopns oocur, Evon the normal hoalth sarvicas
rofleot thls situation siuea phyelcal evaminebions =ust sveluate suagepo
tibiiley to possible rodiatlon daaage and wust estnblish a olsar reoprd
sgainst whioh futurs 2lzime of suci dazmage ocaan e Judgeds. Every rocuest
for wedioal sttention uust he sonasidered from ths redlation nazard view=
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solat, Xagh out snd abraslizn must ba chesiied for possible contaminatleon.
Eush nahdeche must be giirssed for posalile radittion overazposure. The
neslth services are inaztrioubly und inevitably wover lnto & varisty

of poracoriel polisy declaions. Veostiens, insurance, haszard pay, %o
mention thras, rest direotl; upsa the hgalih ssrvice organizatiocna in
ths long run.

Ay laboratory operaving o Bhe field of radicmoiivity, chain
reacting plles cr high ar:ry coculorators vwili sconsr or latsr fege
liabilitias of disasvorsus zugaisnids unlsss it maintains a health service
ergarizaticn of tha bRlghazi aalibra,

it was daoldsd zcrly n ¥he dovelopmmt of the health protectiom
program &% the Laboratory thit tne health organization should be a faot
finding and advisery wnii, 2oi oo mforcement or polica growp. Enforoe-
ment must lie direedly with tho top latoratory administration. As a
resuld of this poliey the advice cad assistance of the hemlth organiza=
tionz are sought by ths ladoratory paracanel.

The health protsoticn organization is divided into a msdioal and

& health physloo division, corresponding to the medigal and hiochsmiqal
phases of the work and to its purely physical aspeots. The medioal divie
elon makes all Blood urins end fecel anelysss, These snalyses fora a
aontinuing record of the blooed ploture of the body aentent of toxis
seteriala {such as plutonium, uranium, beryllium, ata.) and of liver and
kidney fumotion for eaoh individusl exposad %o radlation or toxio matarie
Blds & hand study record is also kapt on eash person exposad to radlatiom,
the onplliary end finger print ridge picture furnishing a sensitive test
»f radiation damage. This dlviazicn 18 also ressponsible for the mediasl
Vaminations und for the employee health .zarvics. Minally, but by no
Th+g least, it is the responsibility of tho madipal division, 3n consul=
tRTY 4 with tae hoelth physies and the wiologloal research divisicms, %o
gstab.- an the ooda of Ppermissible™ levelsz for radiation exposure, for

Dermls (hla™ body oontent of radiscactive or Loxis materield, wnd the
a8300iuist Mporaiagible™ levels of of mirborae hazardous moverials,
surfaoe acL-aminations, etoe

Tha ks 1th physies divieion meintains the persemnol raciation
meter and film (idge records, thus giving a coniinzous radiaticn sxposuras
hilatory of eaan Ierabory employee exposad Yo radintion hszards They
also maistain the Yond and Toot ocudt raeord zad suparrise lawmdry mi-
toring, recelving ar shipment of vadicactive matyrinla, otee They
mintuln a continuous waitoring servios in all acbtive arans, marking
all contaminated arees .nd nzppiag thasg for +he advisa of the ccoupants
ef the area and for ths =sgerd. Air 4= monitorad for its rodicactive
sontent and "hot" experira %s are womitorad for over-all Pperminsible™
lovel and for stray radiasti.i, Sush momitoring is imperative in experi-
wontal worx with ten curie s.uroes or above and with beoms of radietion
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from & piles This group iz algc respensible for sonsral rodiatlon
hazard safety in all laborstory cuorationa inoluding spparatua design
and building design mnd 2i%ereiicn. Pinally, they are rosponallble Sov
appreval of all radlatian ronitoring and survey sgulnment.

In tha sase of tstn divisions, the »outine operatima emibinue
ally present aew Jdarends. The nzdlesl Jivizion 15 onzogsd 1o a oomiine
uous 7e3ecreh prozram ol dovalopment of izra sensiiivy blozhemival assmy
or oathods of aasay for uow s hotances. M2y also csnbinue s scarch
for ner indicators of incipili.: s~udicielon datmzs nore sensitive then
shose pressntly availatle ¢ st 3ok naT xatheds agalnst the radies
tion hizterisss The lzelsh pweiizs 2ivialen 1a continually faoed with
the nead Cor the davalen Fnt of asy inatrumontss They alese are faced
with reny uow problems A~ Jsisocdanisg the sstuwal docage resaived by

:ive tassrial in ths tissue Litssif. In some

the Lisgue due %o radis:
caass this can be oomput 2 wisih Jalr sutisfaotion, in others 1t will
siearcih broblom,

have to bo solved az & v

in attempting %c discharge the above dutles it immadiataly

becamm aprerent at the outsst thalt (he data and wundoratanding of the
phencmine needed to maka mors than Nopeful pguasses waas laoking. During
the ensuing five years much has beon lsarnad and in aome oases falrly
intelligent deaialans replece cariler guesses. The field 1a still,
however, lergsly wexplorsd and only vaguely undaratocd in wmreleted
spots, COperating health safety demaads, sontinulng vigorous ressarvh
and hepe for therapy in the o23e of asocoident or war lles almost entirely
in such A& well ocngelved end Tizoreously proteottsd reszarch program.

48 1 see 1t our rosoarch responaibilitics In biology are as
follows. ZThay oan be suused up tersely as & rosponsiblility to uwnders
stend the intersotion of "vadistion” in All 1is forms with living
systams. Oaly 1o this way can we meet the problems iatslligantly
which [ase us even in sm Industrial peass Size developzent and vhich
hecoms stagzering in a war time situation. «3 for m2, the sonditiom
of my porzcasl consslenca and the equanimdty with whion I Lsrsonally
will be abla to feus pudlio opinion should a oiltacljysm F-I1 unca wo
Fill »a dirsoily praportional to the strengih a:d wigoe ol whe of0ot
we gpond on Lais Thsearche

I fael oo rasponslbility for pusidng aiecd gonmsial &

gensval bislogical
regsarch uslag ©ranars = intersat, yad bub rosponaibillisy, me. It is
eur Faspoasibility o maks sush Griegsrs aTail:bla axl o lilsrmine

tho hazards prosant o thelr wez. I oam willisy %o L2ip Thlz oTgrsall
program by making teoiniqueq snd insiruzants aveilable and by Jurnishing
sexms 1imitad trainlog, 3eyondé this, I perconally would net be willlag
to zo for our task 3s I ses 2% is elrzady toc gread snd uwrmowbly
urgante )
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The problsnma w72 tuit face eara thoss ol poute 9xposurs, those
of the leng term 2fsets o both aoute and shreonlae axposurs caé possible
limiting faotors ln the peaqd tioe industrlal program and finelly, thoss
assoaisted with the militury asapscts of “etomle™ energy.

The problem of 20uts szposure to total body radistioa sand to e
few fisston produsts nas been soived during the pust five vears rairly
satisfaqtorily from e siatistioal visvpoint of astevlisning "-armissible”
lgvels. Even curtain phnsos of the eobica of sudh an aguta doade have boen
alarified {suoh as tis dl:cding dnoildant %o such an exposurs)s For many
racdicantive subatanoess, 2 svur; Wo are no4 yot In the clear on scute
"oermissibla™ lovel, s = understzading that would meks a ocnceivable
therapy possible, that ris.lias in the future.s

Tha atudy eof thiz Loay 45Tl ol050t2 nas besn wmdar way far abowt
taree yoara buli aotuaiiy la xly at its voginning., These studies must
be pushed aheads ™Permizsilla™ levela for short Serm safety may yleld
leng Serm disaster.

These programs involva a great mas of ompirisal experimentation
for Mpermissidble” lsvels czn not emit possible ocmplets wnderstanding
of the intoraction of radiation and living syatems, They must be done
wlth statistically simificant aumbaers of animmls and they must be dome
with many varietiss cf 2nlmals Zor ne rasults Yo be statistically walid
and for spenien specilielity Lo we su'lialently olear to parmit extrapola=
tien to the humn,

Such empirisal exporircants will aot give the undsrstanding of the
cheonecmens chiol la aeczdeds This muzt be zetisa from fundamsntal investi-
zatiens. Those, Yoo, nsed Tijoreus altack. Ths two approaches are gomple
pouiary. tach servas as & zulde for ila otliarg ezoh suprlies the other
ydth a testing growad for the valldity of new interprotations of reaults
obtainod.

Ia tho 35352 of the military impligaticno it 333ns ho me that we
are under & desp respongibility to suaply Jasts and sortups ildead. A
Nokel Prizs winnex in genetleos vas recantly 1uotd o SWEDaApers &s
seying Zihat If cny considorable number of 2tomi Boula o w39d dnoa
uvar tas smount of realdusl radiometivity zpreed wovld ior I She
atmosphore would ke suwfiolent to preduss sacugh rasasslwe utotions ia
the humen rads %to produca itas effeative lestructlim o [37 pmmarationg,.
Yirat he raally 221, I 2o aes mow nn wili e = iia boliafe
If the tisz gsomss fiom o1 =iom Bora atiash by ws i3 I Cigs w3 must
ow waether this is Srua a0 fales 3ad if Lpue we mual navsy 3 rathed
ready to eliminntz o widz sp-gad dlatrisction of sush rasidual acbivities,

Simflar anagovs sre ussdad in genncetien with rediolezioal warfare,
Tia biologiuts have 1z2id a falr ground sork for such exswars in The laet
four yeara and hmve givan the audjsat ammsileredle atudy, Jut nueh remalna
tc be dme,
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The logioesl =asvar o the prosasubion of & Lo+l var sosma
to me to be biclogleal warfare not “atom bomva.,” Kera, cgain, however,
radloblology may furnish a 4sy to the produstion of muny naw Bi¥ aganta.
Tnls should be zxplored nartieulsrly from tae point of wviaw of the
possibilities of the use o¢f pilu irradimticn in this oonnsction.

The program in aiclogiesl recsarch at the Argorms Yatsicnad
boratery is vesed on this view of our rssponsibilitiss. It ham
been my fesling that tue invastigations outlined wara teo importent
Tt trust to soma outslde ezmoy's possible sontinuing intarsst as o

guarantes of vitally nosicd mowlcd$%e In additicn 1 bslieve a
completaly inlogretod gragram is assoniisl ai some one or more loom=

tionse he phenorana avs semlsx cad $ruly ocrparable results by

differing dissiplines aws iard to sbbain, It has bsom a bazie point of
philesophy of tne biology iivislon that whon an snimel experiment 1g sat

up 1t ie osteblished ond aohslulsd Tor all of the dicoiplines, Taoh ohtains
ita results on the sazme zroup of anlmals 20 that their results are completsly
domperable, another peint of basic philoscphy argues for en integrated
program, that is that In eagh diisiplins the results gbtalned should be
gottan on a ytriotly gquantitativs « or us nearly s trus Guantitative basis

&s possible. This has oullad and is ceiling for an extensive development

of new and highty sensitive tachnigues and instrumsmts. bany of thesa
advunces in techniques angd instrumonts can be shareds others ocen be

wodifled for use from cons diseipline %o snother, The efficiency of

having a qualifisd group engaged in this type of developmenial work

with 61l of the diaciplines in mind i® muoh grester than where such

worl: 1z done for bhut one or two spouial fields,

Orgenization of Slolopieal Division by Discipiines

ls Bicphysics Studies of ths zathozonasis of wery carly meani-
festations cf raa'.!aEIon daamze of animnl or plan% calls aell for the

appllostion of sunsitlive and quantitvativa physleal and shysidcechamioal
mathods of invastigation,

It my be presumod that minube znd sulblo shengos ceawr in the
physloal =nd physioco=chemienl constifuenis »f a9lls fellcering exposurs.

Ihase are not ddteatabls with the ordinery otnols of ~easursmont ourreatly
ernl oyeds

It will Te the ooneern of this zroup te purswe invastigatlmme of
this typs, including studles zn amiznl ol olsal oells) .34, studisa of
ohanz28 in permeability, =lestrical poisntiils, suybmisrussoslis esllular
oonatituents, to mentlen just a Jevw,

Censequantly, tie developmant and staaderdlzstiom of naw instru-

wam%s and the izprovement of existing tybes will canstituts n oonsidareble
porticn of the actlvitiss of this groupe

2« Blochamistry sud Fhyaienl Chemlstry The interpretatim of
any altoratiCn produced in & LLIVIng organiam by ianielng radiation ultia
mately demands an explsnation in bioohemleal tarms, XNo methods of revera=

ing these altarations sea be ratlzaaily dsvslopad unlass lheose blechsmical
explanations are available.
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Studisa of the gzensrel metabolism of injeoted end icgestad
radicaciive elements ars of importanes, for closely relatsd to this
are problems of magelercting sxareticn of thvse mataerials onaoe they aave
gnlnad entranoe into ths cvganiem eithar by inhelatlon, ingestion, or
would contaminetion,

The program must xlio fnolude extaisive studlias on the chemisal
ocnizaquanges or irmadistlion of blologleel systams, ineludiaz in vive
sad 1o 7itro exposures and ctudies of the offscts cn metabolilH, encywaa,
proteins, and auplelc eoids. The prefumd elfects on growth and raproduo=
tion of oells that ars oboarvad following irradietion must iz the last
anklysls be referable to :ismiosal disturbanocss Initlated at tho time of
sxposures It is probabl. ioh sensitivity of colls %o irradietion is

al&e i large part due s Lie prusonea or absanoe of peouliarly sensitive
usthbelis or rather shouwdical moiztles,.

Chemioal studies usiang radiosotive and nonersdiosotive trsoers
form ancther very loporizat part of these investigaticons.

ETS Eiﬁdo? Extonslve and careful sbudles of physioclegie
ehnormalities ged 2y external lrradiation are essantial for en ine

talligent interpretation of the corplax pioturs of redistion dissase
end aomplemantary te the studies perfermed by other groups.

The oconventlional types of physical and chemiocal measurementa
aTailable to physiclogista are of great help for a better understanding
of the patholagie physiclogy of the agute, subeacwte, and chraiec phases
of radiation injury. '

The investigation of cardias and oirouletory funotion, liver and
kidney fmotion, blood, urine and faces shomistry are examples of modes
of inquiry, Ths dependence of certaln typos of injury upen dose snd
intezslty are problems wiaich neod elusidation and interpretation in
physiological terms. Suoonseful therapeutio measurcs o ba taken in
case of acoidents will largely depend upon progress made in thia field.

Lo Fxperimental Pathols As 6 first approximation Jor the
detarminntice of toxiolty =n clerance lzvels” of razicaotive mtere
lals and extormal irrsdiation for hiwrmas, studics will s continusd on
mermnld. acwbe aad chronie toxiaity stuliss of this kinc ers limited
in acupey they inolude the asedmdling of da%a Sush a3 survital, hasmatoe
logicel effacta, organespegifio altaraticnsg, aad <ventinlly =uor induation,

Sunh investigaticns in order to Ba of sizaificenca fron & toxiooe
logicel point of view cust necessarily be varrisd out on atatiaticslly
atgnificant aumbers of enimils and for %he corraet interprataticn in
tores of human "¢oloranca®™, oa ¢ifferont animl spesies. Hesulta obtained
in this fuy ralse numerous guestion? as to tne pathogenesis of gertain
losiona and they stimulato invesztigativa teork ooneerning osrtaln irolated
phenomena obsarved in ins ccurse of suoh studies. They provide a vnlusble
basclkground for resgaroh direetiy cpplioable ty the problems of health
proteqlion in the 2asa of many new health huzards, whioh might otherwise
noet ba noticad,
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Tha work on the hemorrhaple faotor or footers in rudlatlion sigk=
ness, for instance, is sn important sapeot of the work in this group.
It i3 conoeivable that the auccesafyl elucidation of those Ksohaniams

might zaterially brignten our prospegts fo.» an effeative therapy of this
phaze of radiation disease.

Expgrirents on various bastariclogloal and irmunologioal aspeata
ars also of consldorable inportanocs in view of tha prolownd alterstions
in the hematopeletis systim {loucopenia) produzsed hy irrmdistion and the
reletionship of this systun to roslstanoe to Laoteriel infaotion end
heanae tao survival.

Do Histalogy sad { “plozy Histologleal and eytelogical mathods
ares indispenzabls tocis ior Gio reeozmition of danage produced by mny
injurious agents and it is Jasireble that varicus sbsormelities produged
by Arraciation be studied Uy rany of the welleknown stendard histologle
stalning techalques and that thage be combinod end broadened by the

appliontion of the more veceally developed and established oytochemionl
procodures,

It ia e objeotiva of theses investipations to adwunos from
mare desariptlen of abaormalitiles to the interpretation of suoh sinore
walities by developing this mods of spprosch snd by ocombining it with
other methods of inquiry; e.z., electronemiorssocpy, phass=sonirsst
‘miorosoopy, wltraviclet cosorpbtien and spectrophotometry, tissue culture
and moticnieplature photography, and radioautography.

Studies carriad out In this way will help to bridge the gap that

now exists botween desoripiive morphclogy on the one hand and physiology
and chemistry on the othar. -

6s Cellular Blology (Klsroblolegy and Gemetics} Wien reduced
to fundamentals, inguiry tha chang?a I @iirsls oaused by irradiee
tim becomes faqulry into ohanges brought avout in the lndividual oell.
Eztension, then, of rediobioclogical investigsticas %2 the cellular lavel
myy bastsn qur understanding of whet happona te tas more complex bilslagie
ool aystams whan irradiated, Such studiss may sonvsaisntly be carrisd
out with the free=living wnicellular anid simlsr sulticeliular nrganisns,
Lor they offer aoms adventogeos not oltained in othor more corplox animals,
Io the oase of many of them, relativoly rigldé caoniwrcl of autritive and
other snvirensental conditions i3 wesslkle, and ratier preoisze Imeowledge
of vany of the piysislogizzal respoizesd o mviscumastal dhnngs i3 e7aile
abhla,

Acaordingly, it 1a plaanad 4o study the affcate of irradistion
o nloroorsenismss Thz2s studiesz will he diprsoted toward recognition
and macswromsnt of shyziolojleal offocots, iomediate zad delayed, of
wrisus kiade of rediations smaneting from within and withoub the
crgendam, These rosponses inolude, sagmg othar, chanzes lz purmesbility,
miyoral metabollism, respiratory ectivities and growth oharaptoristios.
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It is altogethsr aonaelvable that many importunt pnyslologloal
granges observed aftar irradiocticn are due primarily to ssall ochanges
in the genstlo complex of tne cell. Tharsforo, the osllular studies
will inglude omsidaration of :motic effoats prodused by irradiation.
Of spscial importance will be the goneral problem of resolutisn of
purely oytoplasmio and primaiily ouclear offscts and the axtent to whioh
thasa ars intarrslated.

Te Bemtolo% it i3 w2ll knowm thet tue nemstopoletis system
ia cne of the oat nerenle to radistian. The reasons for thia are
wholly obsoure, The study of ti2 effoots of irradiation cn the hermto-
poletio aysiem and of the veochounioma involvad in these effects will be
oontinued vigorously. I% iu probzble that imaginative research carried
out in this fiesid may well nelp to provide an wndsratending of some of
these mechanisms, for the colla of no othsr orzan are &s sasily aqassai-
ble for atudy and fow gells cen as profltably be subjected to various
aytoshemioal, phyesiologicol, or blochemioal methode of investigation

as the cells of the blocd.

Furtharmors, hematelogloel chesrvations are lndispesable edijunsts
in any study of moubte or chronla chemiocal and radicaotive toxloity mad
a strong hwmetoleogioal sorvico group will have to he nmaintained for this
nurpose alcnes

8. 7Trsiniag Porsonnel temporarily et the Laboratoery as well
a8 1ow mexbers OL Eﬁe staff will be trainad in tracer and radighlologicml
reasarch methods =nd in other rosenrch teciniquoes peculiar to the Laborae
toryts blolopleal investigntionse

Curront “esearch Problems

iy dical Diwielom

1, “dje-assay for Plutenium and othar Iudisaetive Ystarials
This pyrosvan *sasmd_ TORALG Ch oG natesislty for Ialare
xation abent the guantity of plutonium fizad io the bodies of workers with
that matoriils Qaly with mich estixatass is 15 possidlc o adegquately proe
taot the wovicer frem the olwaado elfasts of cxpopurs %o radiation by romovel
trom further saposura, This proyvam ig cou largaly ous of the developmont
1tage and hao been for soms tiny applisd to tka higwzasay of our expossd

tndividunlae

If othur radisactive substances of gomperatiz hazard coms into ude
'n the Laborstory, msthods for thalr deteotlion with suitadle semsitivity
1111 have to he Jevigad for She raason given cbovo. The waterials shich,
i+ oen be_predietad, will have to bo investigated in the Zuture are therlum,
s niug3) and beryllium, (I% 1o recognlzed tiat this latier substance is
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not & radicactive hazard, however, it is m conparntivély new substance
frox the Laboratory and indumirial pointa of visw and requires much
jnvestigation before ite hazard to hurens is epourately ssseased,)

Inherent in this program is the deoterxination of the exoretion
rats of thess mAterisls sinoe this faotor must be knowi in any estimtion
of the amount fixed in ths Ledy, York with lower memmals i3 useful in a
preliminary approximatica of the onrcnio exarstion rate in hummna, howaver,
as with plutonium, 1t 18 ugsseniial to astually determine the sxeretlon rate
in husmns. In oconssquemes, werk in patiants with other radlo=lsotopes
will rave to De wndortaken from $ims to time 1n the future.

2c Yound Thsrany A mRjor soncorn at this and ofther inatallations
has been the pcsm?fh}cr.u:}.natim of woundp with radicactive matarials.
The possibllity of Intzroduuiica o7 horaful or fatal amownts into the body by
this means with derage to tio individusl invelwed, Ims besn a possibility of

grave conoaern Yo the lealtih Divisions of the various ingiallations. Cmsequentn

ly, & program here has bear undertaken to agsses the llkellhood of wound oon=-
taminntion, to determine the :sns of wound degoatamination and to determine
the beat means for the treatmant of wounds contaminated with radicndtive
materials., Thie program, to date, hna been carried out on & small scale due
to lack of suitable psrsmnel and spece. Howevear, 1t has been detsrmined in
& preliminary way that in the oase of plutonium (here, cur moat serious
hazard) it is bound with oxtracrdinary rapidity to the surfece of the woaund
so that it cannot be washad out of ths wound with may usoable agent yet tested,
and that £ifty per amt transport to the rest of the body (liver end bones)
takes piace in mpproxinetely 2l hours. Consegquently, it weuld uppear that
the wound problem is & serlous one snd deservas further investigation. Almo,
the problem should be extended tu the inveatigation of other radicactive
izoctopes, partiocalarly uranium®>? and soms of the representative isotopes
prodused in the pile or in fisaiwm.

%+ Biochemical Investigations Pradtically speeking, at the present

time our only means Ior Lhe ovElUAEion of damage dus to radimtionms or the
deposition of radionotive matorials in the body is through blood sount deter=
sinatimé, It has boen recognlzed for meny yeara that these determinations
ars at onoe nen~upecifio and inaemsitive, Coasequsatly, the then Metmllurgieal
Laboratory felt that it was negessary to szearch for otl:ap bioohemiosal resctions
coourring in the body of the irrmadiated persen vhich veuld be more sensitive
and more gpeaific, The biochemical group has soncerned itsalf with a searah
for thase teata, To date none has sppoared wilch offers gr2et promise.
However, booause of the sariousnass of the problem we havs folt that the
search should contiaus sod that all sremising leads should ba investigated.

Since Other toxin, noowradiosctive materials are handled by the
Laboratory suoh as barylliua, ead since the clinical problsz invelved 1s
not woll undorstood 4t is £slt thal the werk of this group could legitl-
nately be extended to %he seareh for biochemlcal altsrations following
sxpozure to theas materials. In consequencs, work along these lines hea
boen done und it is oxpeoted wlll ocontinuo in the future.

F1oecdl
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Lo Skin Studiss The problem of detssting early Zamage %o
the skin is at the present tTime an unsclved provlem. The surrent olinical
oriteria serve, eusmtially, only %o detaat demage after it ia well estabe
lished and probadly irreversibls. Consaquently, & program loocking for more
gonaitlve oritsris of damage to tho skin vms undsrtuken at tals Labaoratory.

In brief, the ariteria which wers falt to be of promise mnd whish have been
inveatipated were:s

1) Alterations in the finger ridge patterns, snd
2) alterationa in ths capillary patterns of “he neil foldae

This program has been oarried on for the past thros yeara and will be carried
on in ths fulure, assordiling to prosent plang,

HealthaPhyzies Divisicn

1 Continuous Air Monitoring System Cns of the moat moute
imuedinte problems, 1hi3 oomprisss o compIeEs aystem for continususly
sampling laboratory sir to deteot end sontinuously indicate tha level of
longslived isctops, for instance Pu, oconoentraticn above the natural sotivity
dus to the daughters of radon and thoron. These naturally coocurring shorte
lived slements make tha problom quite difficult sinos their ooncentration
may resndily be ten or more times that of tne lang-lived eloment sought.

Work has beon started in sollaboratlen with Shonka and Bradley in the
Instrument Livislen.

2. Quartzefibar Lleotromsters and Slsctrozeczes ilany improve-

ments ers possible and cortain types of instrivsanta &ra zgucely neesded o
which these dovicses, whioh are and can be the moat reliuble of all, are
dirsctly applicables as the simplest and most sconenical solution, This
inoludea faat neutrens for whioh we as yot hovs oo really satisfactory
instrumant, slow nsudirona, and beta rayl, For the lalier tha irmodiate
sclution is evident, but the working models ars ao% compl:it2, inoluding
detachnable small charbere for monitoring {lagers.

A portable Lindoman elsctrometer with abvout one wvolt sensitivity
#Fithout & power pack using o single =cmll battary or e¢leolrats s a aoclue~
tion for the problews encountored in many types of portabla jnstrumsnis.
Work is procesding on thess dovices in the Shop mnd Instrument Division.

3o Condsnser ion Chambers Improvemants in ths Hysraca Fooket
Meters sre now baing nade which will stop disoharges due to dropping or shook.
The developmmmt ol srall ccndenser onambars for finger or local monltoring is
undey emmslderatio.

P iabasd
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Lo Film donitoring An investigation of spacial sompound

fllters for film ges To remove the romaining error dus to the vave=
length dependenne of fllum used in peramnel badges whioh ere wdsr re-
deaigne Purt of this investigation ia under way,

%0 Slow Neutrons casursmenta at Site 4 in & wide thermal teanm
with synthetic "tisaua wall' ion ohagbers in order to detorming acourately
the alow neutron fiux for psraisaible levol or tolerence. This figure ia
a% present under congidarable zontrovarsy but cen be largely aettled by these
mesauremsnts in collaboratien vith Dre ¢, fille.

6o Maat NMoutrona TLovelopment of a sultable pressure ion
chamber for uso VITR Quorsi-tiber slsotrosdopes to reed in terms of rem
or total "damage.” This work iy partislly complete but awaits peracansl
and faocllitiez.

Te Tlssue Doas Meaasurerants The uge of plastios as a tissue
substitute inoorporating Verioud radicactive materials, the hot Plastio
to be messured in an extrapolamticn ohanber. From these data tissue dozes
my be caloulated for evea the most complioatsd deoay schemss and film
oalibrated =0 that film radio-autographs may be interprested in roentgens.

8o Bresth or Expired iir Ususurements (a) A method for
meanswrement of nizatlm of oxpirsd air to ermine the lung ocnom-~
treation of an individual infected™ with an alpha emitter. (b} & simplie,
quiok, reliable syatem for mesauring the broath radsn socntent.

9o An ultrasmaeiiivs pressures ion chember arrangemont to sesay
total body amteut of e gamun ray emittar.

Binlﬁﬂ Liviciea

Withrow DPFlant cell (coma) = slactricel powentislsp oell surface
changos (permesbillty, changes in Pihrs styucturs, oell distrotion); tempers=
tures, {Precedod by development of new ceoinigues)s Iastrunent development
inpesrative.

Barren Zlfsotes of irvadiation oo snzime aysbeuse
—

Norris CarZonell; foxloity = motabelism = parcisaible level?
Distribution of Sr=09 and Rae. Lff2ot of provious irradiation on metabolism
of Fission Producta,

Schubert Hechenlsms of oliminstion of redlo elements. Mathods
of treatment = (acoldeats).
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Fatt Altsration of organ fwoticn by redistiom. Cardio-
vascular, ki®hay, liver, endoorins, siin., Effect of tempomature ca effest
of irradlatiom.

Eruse - Lifco = aAllen = {Burrows) Chronic toxisity {tumor incidence,
agaemin, loukemia)e Sr=v9, rFu=239, Y=9l, P=32, (C-1h) for statistical svaluae
tlon of dalayed responsa and Invostizationa of pathogeapsis of these mimormali-
ties. Studiss of quantitative reictionship between dose, character of soticm,
tims of appearmnce (for posmsible eitrapolation from aniral to men ). for
oomparative purposes total body xerndiction is teing investipoteds

Bioom = ialoan Zous unstabollom - adsboioglicsl and tracer studies

. Bhoades {(Plocm) Local off30ts of Pu=239 introduced wnder skin -
how does radlcantivity ansnge responss to looval inflammation (Y=51 end Fa =
alphe. va, beta oomtrol). Proposad oytochsmical techniguos (dsmonstration of
enzyme notivity (phosphatess nucleio cold staina).

Pewsrs  Irpadiation gonetlos - paramecium = nuolalo soild (P=32
tracsr studiew, ) motaboliam, growth charmoteristics = tissue oulturs studiss,

dJaochaon Methods of Inorsasing radio resistance to irradiatiom
of cells normally very sensitive « participation in cther experiments.

Program for 1&

Nadieal Diviaion

l. Employess lsalth Service 1s respansidle for the performance
of the routine paysical ana Jeray onuminations on all individuals employad
by the Projeot. Tiess azo done at intervula Zesizaated by the Direstor of
the Dlvislon, In addition, all scouputicnal ilinesses or injuries are trested
by this orgauleation. In addillionm, it hes Lean the policy of the Laborstory
to 508 all illnestes, regardless of thelir prouable origin, on Project personnel,
Thia polioy muat bs ocntinued sines new or unasuspooted sotmupntional illnessas
osa culy be diacoyered 1If the worler feels frse to visit the Zmployesa Health
Servise for any disabllity. At presemt thz coployeas Doalth Servioe is ataffed
by partetios physioions through an arrangement with the University of Chicagos
It 1s recommended by this‘office that a full tipe ataff be hired for the
Argcnne Jdatiopal Laboratery during the above fisoml year, This recommenda=
tion ls mado because it is fult thet the move to the new sita will probably
taks plegs during the fissal year 1048=L9, It would La well to havs gur
oxa full tims ataff 4ralned mad cporating smocthly before that move.

2. Labciatory Studies {a} Clinigal The olinicel labermtory
will aontinue the reuting ond spesial dlood and urine oxamlnaticns ca Project
peraonnal. In additieom, thsy will ocoperate in ocertein animal work wndertekes
by the Mediosl Diwiuione (b BxEorimm Experimental investigatiens
laading to new mathcds for tae uatlon of blological ohange in psrscns
working with radloacclve materials will be omtinuweds

P n Tl
b | 0 g o
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3o 3iconsmiosl Studies (8) Uevelopment and routine appliose

tica of methods lor lecXing for heawy motals and oSher sppalal project metarials

in bislsgioal spooimens obtainad from Froject personmel ar in PBTICNs Yelng
atudied slinfaullye (b) Investigations concerned with the improverent of
oxisting methods of routina dstermination and tha dsveloprent of pew methods
af dstormining oxoroticn levsla of othar toxia rate-inla, Among the nasw
aterials which will be investisatad duriag tho rear 19L7-L8 under disguse
ionr will be thorium and sarialn of the relatively long=lived hata active
> ddoaetive isotipes. )

Da Themaazntde Teerans? e 30 ama  Macddaendd oe _; an .



Reproduction from Special Gollections, The Library, University of California, San Prancisco

withoul writlen permission from the copyright holder,

3 in sy faxhi

il mry be quoted, copied, os rep

of this

tt Tl

Uriwversiy of Calfeng at San Frareiscs
Szemal Co'lechiens Lbrary. San Francises CA
SIS T TLE

TR LAy M fEPERC

-

kB TOLT A

[sceessomas _./,'_.'-': j ’— i.:/:) "/j —
| COPY
SARTLNET o
Lo

FD'D““%»’[.{KM"/" Ciepy ﬂ/ﬂ i&/t)i:‘

hGTCE

Fiahl B*

ARl Yrrpe 0/ 27

!

hd -

Dr. Robert 3. Stomae ll= June 12, 1947

Proposed work inoludes: a systomitio study of the ¢iloots of
radiaticn on the sndoerina system, the output of the heart after irradia-
tion, and the sffects on it of therapeutla agenta, elo.

20 LEffscts of irrsdistion on tha struoturs and funotions of
tiis blood and of tne dafensesd cpainat infeotiom.

The radiation senaitivity of blocd oolla has boen carefully
invastigatad, as well as the ond produsts of pignent mstsbolisn from red
blocd 08ll destructlon. The rraseat work 4s direoted toward a study of
the responses of blood nslls undar strass, whish appears to show the une
axpected result that solls under atress are leas sensitive fo radiation than
the zams gells in the nor.sl stats, Froblems to be. investigated lurther in
ths near future inoluds tas colativo rodpcnsss of aelle subjected to external
and (localized) internil irradlation, the meaniny of the sucssasive orisea
and recoveries in blood 3sll rasponse, and the Plood rosponss of soldeblocded
animals, The relation of the blood ghanges 4o susosptldility to infeotica
will alsc be mada the sudjeat of study.

34 Aouta taxla of feats of externel radiation and absarbed
radlcactive aubatances: Thelr mechanism, prevention and treatment,

In addition to the probloms disoussed elsewhere, studics on the
potsible role of histamine and other substences from tisaue are being ome
tinued to ssttle the question of general tilasue breakdown as a factor in
the radiation response.

L, Responge to various types of radiaticn of blood oells,
oulturad tissue cells, eand singla=cgiled organlams.

Attempis aro being mde %o verify delayed death of irradiated
cells in oculture and to corpare blood and ticsus osll respensee. The
posaible fixation of O~ll; in tissus undsr varying oonditlons of growth
is baing studisds Investigution of the zenstic changas waloh oogur in
uniosllular orgonisms, in relation to the typa of radlation and specifia
ionigation is underway,

Flans £Or fubure work inolude a Jetcilsd sbudy of tho nature and
sequenca of changes which cocur in izolated 221l3 of hiZior animals, observed
nioresacpizally, chemiocally, and by meens of The eleotren zioros¢opes

5. Ghrenic affscta of rediatiza and radiocastive metariala in
animalse

Work in this smtogory ans been in prograas for about thraee ysars;
in additicn to Informmiion about Lissica products and plutcnium, some
studiss have baen meda o ihe affests of theas elemonts on growth and
of proewhh on %he recsinsc of these olements. liew and irportant inowledgs
has boen obtained about cotlons of redium, slthough this slewent has besm
the subjeot of scnsiderabls 2tudy in the paata

l Lo T
[0 BN S I
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SAamihor work vill Imeladad skatistinal ~toddas af shoriming of
the Lifseszan of sRbammal radistleon, with newti-ular attontlen %o causas
of death; tad studias over larger periods oo irs, with larger anjuals,
and wilh row adiosztive a2zt risul ratariclze

iam, end of
, ara 3%ill

e atsznag 0 e trus thrsazald Jor ahroaie va
bading tmsted oond will conditian mugi of Sue o

£ '

Se Vol ol cotlem of padiaticr in the »meedustion of osncer.

B RTINS i osfrerlonlid Lavo been conoolved and set up

Ia suor & woy ag bu Lot oot quantitadivo laws govern iho develope

—eat of Wamrse It 1o osowvrad thedt Sia zinitun lsbent peried for cenoor
developnens by «ll [orm3 o[ radiation is larzar than with ohemioal varoinoe
gonas  Tada auggests lniorzadiuie fastors, and there will Le 3ought in

ghanged in gell cheniciry -n coll surfreess Sinee the length of latenoy suggests
the possibllity of interzodiata ctages, certain of these might be inkibvited

or abolished altsr irradiailon. Investization of the 2ffeot of terperature

on oceroinopgenssdis hed becu Loxun, using arphiblans.

A

Te Response 2 diflsrent types of radiution of vmricus organs
and tissues.

Studies of liver, Liimasy, and sardievnasular physioclegy wors dene
during the war and the endcorine syetem 13 now under atudy. The question
of the role of the sdrenal covtax in radiation sickneoss is atlll in need
of canslideorable atudy, and $thia ia being wmdaertalen. This fleld of work
will probebly prove to be of ocoralidersble irportance in the therapy of
radistion aiokness, from uoth satemal and intarnal radietion,”

. Studios are also besing pursusd on plaat oells and tissuss, AL
presant, tho effeat of radiatiom on slcotrophysiolegleal properties of
o9ll surfaces are wdar study, Surfeoe plcoowsan are in many oasos
npproprintely studied in plant materinl, and Lt ls thought that cell
surfaces may be espeolally wulnerabls % radiation darage becmuse of the
srientation of polar graphs on surfegos.

8, 3Studies on chemloal effeots of radlaticn whiok are baaie
s ita blologiocul agtlon.

The offecta of uranium and of #maricus forns of radiation on enzymes,
proteins, and bloshemicel propertles of yomehs and dactarium havs been
deseribed In our reports. A long term well orgonized study ol tha effeots
of radiation on sudstanoss Such &g enzyress, proteins and nuslelo esids,
nas boen planned, and 1t is intonded tha® correleation with known chemiosl
offeotz of mdiation should be made vhere po2sibla.

¢ Absorptivn, depoaltion and olimination of radloactive
slements from the body, :

Thess studics were s major part of the wartime effort of the

L1563
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Yetallurgieal Laboratory. As a reault 1% nas Leen podslble in many
oases to zaks residonsbly -ood predistions rsgarcing the acute and

caronle »flcots of isaicn produatse

‘hese studles ara tp

ores being
LAY 39772

e centinued in gocrdiantion with toxlelty
ptudiss, Tha raasons for the maxpestedly Li

o tozlosity of plutonium
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&3 & ~ulia te toxieliy of other alphawray emitting elements,
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Sghubert; this ghould e fusthor i‘wastigated frem the standpoing of
daveloping pruotioal rmians for the use of this principle, and studies

are alac propcsed om
ond rere aartka md radiwe.

the {oregoing.

o =1thods for the ramovel of radicactive strontium

10. Dasizn and standardization of instrumente to carry out

This 12 o field whigh will always play sn imporbtant pert in the
pursult of blophysical gtudies os cutliped sbova. Almest all of the flelda
of work inoluded here lnvelva the use of highly spediallzed spparltus, hoh

of whioh mist be developeds
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Report of the 23-24 January 1947
Interim Medical Committ
United States Atomiec Eper

sotor of
9, 1946
1. Review and Scops of tha Usdical Re : * ap-
A. Since the lnception of the ¢
ressarch program aimed at the diag Hore
to the development of atamic energy
include those injurious effects produce T-
body exposure to radiations emitted by va, 't

durling the experimental or procesaing operata.
toxdelty or localized radlation from such maisr..

_ body.

Considerable preliminary or pllot experimental a
informatlon has been obtained by this reszearch program du
thres years. Of necessilby, cany {islds were campletely nsglec
injurious effects following aingle exposures to large amcunts of
tion have been determined experimentally; scme of the changea follow
prolenged chronic radiatlion exposure have been surveysd; the biologieal
effects which follow the introduction of various toxie and radloactive
materials into the body have been partially demonstrated. Such pilot
studlea have beea useful in the estimation of maximum allowable exposure
levels of radiatlon or toxle materiale bto which personnel can be safely
sxpesed for a perlod of time, and the control of auch hazarda by the
prevention of such exposurss. Such standards were designed for war time
expedliency and are not necessarily applicable Lo peace tice.

While the ahove information has basn axtremely useful ia thie
work, it immediately becomes cbvious that mary critical problems of far
reaching etope remain to be sclved. Informatlon concerning the method
of production of these injurious effects in body tlssues ls almost come
pletely lacking, No methods are available which might atop or delay the
dsvelopment of radiation injuriea, No therapsutlc measures are at hand
to use fallowing accidental injury dus to radlatlon or radiocactive
meterials, Such prlem relate to the fundamental nature of living
matter and demand the careful and sontlmued attention of competently
trained eclentlsts,

B. The folloming list indicates briefly the aurvey of the general
studies on radiation effects.

The known radiations encountered in nuclear flsaion, as woell as
those encountsred from haturslly raedicactive subetances divide them-
selves into the followlng types: alpha rays, beta rays, gasma rays aod
neutrons., The literature on the blological effects of x~rays and gamma
rays is voluninous and a good deal of background informatiocn was obtained
from this source. On the other hand, very little had been wrikten about
the biological effects of alpha rays, beta rays and neutrons, It became
neceasary, therefors, to initiats studies to cope with the unique and
presging problems as rapidly as possible.

[1565% 1 m
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Tha report of the Mediosl Advisory Coumittes to the Dirsctor of
the Mediosl Division of Manhattan Engiumoer District of Septewber 9, 1946
tontalned the following sumnary of the yroblems and the methods of ap-
proach being used up to the precent,

L. The Fhysicml Measursment of Radfatlon of Various Types, Hers
1t wes and etill !s necessery to davelop dstter methods of acourately
mogsuring and standardizing the dossge of redistion in twvo vitally impor-
tent areaa (1) the moasurcmant of the extemt of any radistion which might
be found in on induetrial arca snd (2) in the blologlcal experimsntation,

2. The Blologle Effecta of Radiation, Because of the known dele-
teriocus effect of radiation on the animal organism, 1t becomes neceseary
to determine the effect of controlled doeages of the various typea of
radiation on varfous animal ond plaot species, ipoluding marine life.
Suab obeervatione can be ussd in the control of possibles human exrposure

and bava precticel use in nedicc-legal problems mrising from contamipation
by effluents, .

Scome of the typea of blological effecte it is pomaibls to study

' are given below, Only pilot studles have been done on most of thess effects.

a8, The survival $ime or percsntage reduotion in pormal life
epan of 4liferent animal ond plant epecies folloving a given dows,

b. The gooetlo effeots of radistion as manifested in the de-
velopment of abnormsl imdividusla from chenges in the heredity meohsnism.

¢, Histopatholeglesl chenges eas demonstratad by abnormal changes
in the makeup of ths yarliocus body tlssues,

_ d., PFPaysiological changes produped by the alteration of the nor.
mal functioning of living tissues following irradiatiom,

o, Blochemiocal and enzymatio disturbsnces vhich ars tha poten-
tial sources of thess physiological sbnormelties,

3. Mathoda for the Datection of Minimal Redlation Demmpe are baing
devaloped directly from experimenta of the above types and are applied to
the study of the humen Individuml, These Include studisa om:

8, Blochemical and enzymatic changes whioh msy be detsoted and
vhich, 1f measurable, can be correctad befors irreversible damage has takesn
place. 3Iremples of such changns vould be effocts on the metabolism of dopro-
porphgrine, excretion of sbnormal pubetences In the urins, and the like,

. It bas besn known that radistion depresees the funotion of
the hematopolstic aystem (bone marrow, Lymph nodas, atc,) and dstailed stody

is indicated to detect early chenges undar controllsd dose radiatiom with all
blocd ¢lements under continuous obmervation, :

-p -
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¢. The production of enatomical changea such am spllation,
ekin erythoma, and altorations in the integrity of the airin and the like,
muat likewiee be stidled under controlled dossgs,

. Methods for the Preventiom of Radiatlion Injuries. These in-
¢lude: .

a, Methods of physlcal detection of external radistion by the
development of sensitive dircct reading instrumonts capeble of the detes.
tion of amounts of radiation well belov those necsssary for demcnstrable
injury to the snimml or human subjecta,

b, Mothode for the determination of harmful amounta of redio-
‘metlve duste snd gesse in oir, in water and in body tissues. Many radic-
active matsrials are deposited in the body, like redimm, and in such looca-
ticos produce injury to tissus, perticularly the bone marrow, Methods
besed on the determimetlion of dangerous amounts of these aubstapces by ex-
emination of the sxoretam ond dirsct measurementa of the hody itaelf are
first developed In animnls and then applied to human deings.

%, PFrotective Measurea, Studies om (1) the efficiency of ebield.
ing agalnst radicactive materials (2) the sfficlency of exhauat and ventil-
ating eyntema sgainst dangerous emounia of duste (3) the development of pro- .
tective ¢lothing snd devicas and (&) the develomment of remote control pro-
ceassing nethods have boom extremely important in the Manhattan Distriet po-
tectlion program to date and will comtimne to be fundamental to the develop- ;
ment of a mafe atomic power program, 1

6. The posaible treatment of radiation injury deserves extensive N
study with high priority., Experizental replacement of the damaged hemato- :
poletio olemonts deatroysd by severs rediation exposurs offers ons poasibil-
ity. Detectlom and neuiralization of hypothetical dut undncwn toxio sub- 5
atances produced by redlation la another poasibility, This d1fficnlt and
fundamental problem dsacrves consistent and detailed atudy.

All tha above studios are of necessity done with alpka, beta and
gemma rays sod neutrdns of varying intenalty, eingly and in various comdioe- i
tiona, Also, the effects of acute and chronisc expoaurs must ba determinsd
aaparately because of their diasimilarity,

C. The following list imdicates dbriefly the study of the hazards dus -
to speolal materials, For drevity, it is preferabls to discusa the potentisl '
toxiclty of mpeclal materlals by first 1ndlcating the types of atudles %o be
carrisd cut, end then by listing those materiels on which studies have been
made or on whick studles are maceasary, ' :

1. First, an actual determination of the toxicity of a substance
nust bs made, mesawring how poiscnous it is, both in acnte and in chromnis
erposares, The smounts administersd are decreased umtil asymptemetic levels
are found. In this way, toxic levels may bs avoided in laboratory and plent
enviroments, Socme pilot work in this dirsotion has been completed for s fev
eompounds of uranium, plutonium emd certalw special olls,

-3 -
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4. The mde of entrance into the body {ingestlion, inhalation
or skin absorption) must be studied as different manifestations and degress
of toxicity may be produced by each route smployed, Storage 1n and excre-
tion from the body must be studied in chronlc experiments at various levels
of sxpoaurs.

b. 4 careful analysis must be made as to “hs character of
the bicloglcal changns; apecifically, productlion of physiological, hlato-
patholopical and blochemical and genetlc evidencsa of damage. Sane prog-
rass has been made here,

¢. The naturs of these injuries and the mechanima by which -
they ocour muat likemwlse be studied. This affords information as to the
necessary protectlve msasures, and indicated therapy after exposure. Very
1ittle has besn atteampted hers except in one or twoe instancea.

2, Preventative measures reguire study.

a. The comparative effectivenasa of physical mathods for
the removal of hazardous dusta; namaly, the reduction in skin contact and
prevention of lngestion, must be measured, Methods for accurats estisms-
tion of such hazards mist be developed and ueed, The sfficiency of certaln
protective chemloale, ocintments, etc., muet be studled, Only pilot studisas
have been done here, '

b. Protective devices such as portable resplirators and
clothing sust be tested for those havardous substances agalnst mhich they
will be used., No practical mask, military or otherwise, which nill protect
egainat some of the worat hazards bhae besn found yet,

¢. Fipally, appropriate investligation mmat be made of those
therapeutlc measurss to be used in the treatment of both scute and chronle
toxicity statea.

3. Camplstion of the warious phases of the program outllined above
would provide compiste information as Lo those medical aapacta which oust be
taken intc account in the protection of the worker, as well azs treatment of
injury sheuld it occur. The following is a nearly complete list of the
substances on which ptudies of this type ars necessary:

a. Uraniup and its compounds.

(1) Uraniun metsl and its chemlcal compounds; oxides,
nitrate, chlorides, bromide, tetra and hexafluoride, scdium and ammonium
diuranates, Some pllot studies have been completed.

{2) Uranium chain of heary metala:

Uranium X3

Uranium X2 _
Radium "
Polonium

Relatively 1ittle has been accomplished here,
. '
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{3) Fisaion products of claavage of U.23%5 and plutonim,
VYoery msagrs pllot ptudies have baenm dome here,

(4) Artificial isotopes of urapium « 232, 234, etec. Almoat
nothing has been done hera,

b. Thorius and ita chain, almost unknown,

c, Plutonius - scwms pilot work,

d. Special teceseory materials - pilet work omly.
. ' {1) Fluorocarbons
{2} Fluorine

(3) Beryllim
{8) Others

D, Production Hazerds, The reaults of the laboratory stuldles meds on
tho materiala discngeed cbove are appliad to the prevention smd somtrol of
indnstrial hagards which arise ian the large mannfacturing sreas where these
msteriale are used in large amounts, Theee are illustrated by the following:

1, In the Plectromagnstic and Diffusion Methods for the isolation
of uraniuva 235, the major hazards are from the uranivm compounds, the acn-
centraticn of uranium X1 snd IS, apd tha spacial ecosspory materials and by-
producta formed ia the process of manufacture.

_ 2, In the graphite plle whare plutomium {239) is produced on a
large ecals, the hazards are from the alpha, beta dn gewms rays, neutrons,

the plutonimm metal end its compounds, the warions redicactivs Tissiom pro-
ducte resulting from the plle operatiom,

3. The chkemigel isolation of polonium following its formation in

the pile incorporatss hazards from alpha radiation folloving abscrptiom Into
the body.

L, Chemical purificaticn process in meking urepium metal resulis ln
hazards from alphs, beta apd gamme radietion and the chemicel toxicity of the
nranivm of other products uased.

3 Study of the medical aspects of plant programs ssids from the des
torminstion of the effect of radiatico and chemical toxleity, inclule addi.
tional information cbtalned from plant investigmtions as from:

a, Clinical gurvey of sll axpomed persotmal. _
b. Monitoring of hazarde by spscial instrumenta and methods.
-5 .
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E. Hazarda of Atomic Catastrophe in Produetion Areas.
1. Immsdlate sffectas:

a. - Rediation. Ths radiation occurring at the time of the
explosion coupled nith blast and heat causes bliological affecta which

may differ from those orcurring followling other acute known effects from

gaoma aod neubron radlation, and demand study. Some pilot work and
observation of Lhe Japecase lndicate that this nay be ao.

b. Blast. The tobtal blast anergy of atomic explosion ia
vory great and may have totally differsnt types of shock waves, recoil

wavas froz oprdinary explosives and unioue blological effects may be pro-
ducsd, Same pilot work has bsen done.

e¢. Actinlc Radlatlon, The intense burns froa actinie
type of radiatlon have not been studied. This also includes Lhe combl-

nation nffect of all three itema in thils group: blast, radlation and
heat.

2. Delayed Effscts,

g. Protective desvices. Study of mathods of protectiocn
against the radlcsctivity daposited at the time of blast.

b, Dacontamlnation, Mathods of decontaminatiocn of aoil and
the like must be worked out lor oleaning up astive areas.
iz available on this froa

Yew Hexleo and the abips from Bikini which ia
applicatbls. .

c. Investigative squiposat. Speclal equipment must be
developed and tested for uae in iavestigating bHombed arsas.

d. Study of casualty effects, Fleld study of fission clouds,

possibie injury to sater supply, soil and the like, human daxage by popu~
igtion surveys.

e. Study of treataent of all immusdiate effects much as ra-~
diation, heat and blast. :

P. Preparation of pertlneat laformation in propsr form for use by
gatsstrophe wvoits In production aress.

IT. Current Uedical Ressarch Progrem.

A. To permit continuity, it is recommended the curreat prograa ba
contimied during 1947-1948. The durrent program is reviswed by topics
ander the followlng list of the participating organizations:

Argonne Naotlional Laboratory
University of Rocheater
. Unoiversity of Califernia at Barkeley
P1odas
i L

Some exparisnce

T ALY REAED
h
]
b .
¢. Surveys of new types of graphite plles and production
squipnent.,

e

B
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Columbia Univeraity

Tnlversity of Wesbington

Monsento Chemtesl Co. (Clinton Lab)} USPES
Monaento Chemical Co, (Dayton) '

Loa Alemos

Wogtern Reperve Unlversity

Universlity of California at Los Angeles
Univeraity of Tennesses

Univeraity of Virginia

Rrookhaven and othor futura laboratories are not included.

. B, Xuture szpansicn of ths msdical and blologleal rasearch progrsm cn

a long term contract baeia (5 years or more) is necessary in ordsr to ssoure
information of a more fundamental character which is nacessary in order to
cope with the spociel hazards of atomic energy development. Aleo it 1s In-
porative to opsn new flalds of application for the products of atcmic ensrgy
in blology end zadicine, The Committes fasls that such expension can best

be plannsd and put into effect after the establishment of a Medicai-Biologlcal
Divieion, [(See Appendix A), After the Regional Lahoratories are well orgsn-
izad, the obvious wnsefulneea of isotopes in a wide applicatiom to blalogical

rezearch wvill offer so many tremendous opportunitise that developments in this
fiold gre zssured,

C. Spvecific ProjJecta: (in drief, toplesl outlins)
1. Argomne Netional laboratory - Dr. Austin M, Brueu, Director,

a, The physiological plcture of snimals exposed to acute end
curonic irredlaticn, :

b. The offacta of irradistion on the structurs and funotiona of
the blopd end on the hematologicsl dofenses sgainst infection.

¢, Tha gouts toxio affects of external radistion and absorbed
radiocactive au.bstanca\s: their mechanimm of injury; prevantion of poesibls
damage and trestment of alresdy Injured individuals,

4, The abnormal responses of blood cells, cultured tisaue cells
and eingle celled organisms to various typee of radiation,

a. The chronle effects of rediaticn and radioactive materials
in animals,

£, The mode of action of radistion in the production of cencer,

g. The rsaponss to aifferent typae of rediaticn of the wariova
organa epd timsues, including tumora.

h. Studies on the chemicel effects of radiation which are funda-
montal to its bicloglcal response,
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1. The absorption, deposition acd slimfnstion of radicactive
olsmenta from the body,

J. The Qeslgn end standardization of lostrumsnte to carry out
the forsgoing.

2. TUnlvereity of Rochemter - Dr, Andrew H, Dewdy, Diractor.
a. Radietion and Rediology Section:

(1) Instrumeut deeign, measurement stendardization, in-
dustriel monitering.

)‘—"'—"'“*\—4”(_2—)' Blologignl effeot of tracer amounts of polenium, radiam l

; and uranium in human and animal subjects. Application of tracer exrpsrimmta
» te serve other parts of the project,
\_Je eerve otner part roj

(3) Puyelologlcal effecta of exposurs to acute and chronlo

radiaticon including the redic-izotopee; search for therapeutic mathods of
value, . :

() Development of possible chemical tschniques or methods

of detectlon of radiaticn dawmge, end the mochanism by which such effecta arw
produced, '

{5) By means of spectroscopic methods, to atudy the distrs-
tution of uranium snd other heavy metals of importance {n snimal tlasue HEL]

search for poesible cluse as to the method of dony dspoziticn of redicactive
materiels.

{6) &tudy of the time intemsity factor in radistion, and

development of metheds of producing Inatentanecus exposure to vradistion (A
bomb effsct),

(7) Study of the metebolism of plutoniimm, polonlum, radium,
ete,, in human au‘b,jaq\ts.

b, FPharmacology:

(Il) Study of the inhalation toxicity of various urspium,
berylliun and thorium compoumds. Studiles in the mschsnism of produstion of
inhatlation toxicity.

{2} By chemical techniquesa, studies of the mechanimm of

uranium fixation in bones, urenivm complex formation, methode of excreticn of
wranium,

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

- (k) Pathological effeots of uranium, beryllium and thoriim
rolacming, and mochanism by which oroduced.
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(5) Physiological sffects of uranium, beryllium and
tharium poisoning.

(6) Speclal toxicity studies,
(7) Certification of respiratory protective devices.

c. Experimental Surgery.

{1) Clinlcal, hematological and pathological effects of
acuts lethal radiation,

(2) Metnods of bone marrow transplantation.
{3) Studles in bone marrow reserve aad radiation effact.

{4) Tissus culture studies related to bone mArrow pro-
duetion.

{5) Effsct of follc acid and rutin on marrTow regenera-~
tion.

{(6) studies of metabollsm of lodine by thyroid.
d. PExperimental Hematclogy.

{1) Comparative study of blood histamine after radiation
and hematologleal affacts in cells.

(2) Studies of life cycle of blood platalets,
{3) sStudles on life cycle of leukocytea,
(4) Studies on marrow reserves aftsr radiation,

(5) Evaluation of ecagulation defscta follomwing {rredi-
N

{6) Techniques for early detectlon of hematological
crhanges pesulting from ionizing radiation,

ation.

s, Genetlca.

(1) Continuation of atudies of effect of chreaic radlation
on alce, '

' ' (2) Continuation of studies on affect of acute and chronie
radlation {x-ray) or D rosophilia,

(3) Histogeneticas,

—9-
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£. Training pereommsl in sll above sections,
3. Uaniverslty of Califorunie at Berkelsy.

8. Dr. Joseph Hamilton's program.

{1) Metoboliem of fiesalon profucts, redium, setinium, pro-

toactinium, uresmivm, veptuniue, plutonium, smerlefim opnd curlum {n animala
snd man,

{2) Motsbolism of possidly hmzardous artifiocislly ilnduced

rédlomctive slements from plant constructlon eaterials such as chromivm,
nlckel, ato,

(3) Mstabolism of berylliom,

{4) Deovalopment of methode of treatment of poisoning from

flesicnable elements, notably plutonium snd uranium £33 and from the long lived
filsalon products,

{5} Behaviour of fission products gnd Ilssicnable slements in
s0ilas and plants,

{6) 8iudy of alpba pertlole irradistion emd the thyroid gland
in animals end men by Asticine {Element 85),

(7) Development of methods for decontaminstion of radicsctive
anipa from Operatlion Croesroada,

(8) The execution of gertain redip chemioal anslyses for
COperation Crossrosds and treining of Army snd Navy versonnst,

(9} A atudy of tha metsbolism of eloments chemtoally similar
to the fissionsble olements end ths fiesion productie,

b, Dr. Jonn E, Lawrencs's [rogram,
{1) Biologioal affacte of flsslon products,
{2) A seérah for urenium compounds that will locslize im
orgens cther than the liver and spleen. _
; (3) Biological effects of the disintegration produste of
horen and lithium following neutron irrsdiatiom,
2 :
{h) Genmstlos of the csrcinogenic affsct of deta rays,
{5) Thysiologlesl chemistry of the biological aation of
radiastions,

{6} Changes in vater balapce following radlaticn indury,
- 10 -
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the Columbie River aznd tho jossible contemination of see water (imcluding Bikinl)

The work undsr thie oontract involves stndies of the following paturs:

{1) Acute snd chronie effsctas of external radiation on
fighes .,
(2) Breeding studles on sslmom end trout Pollowing irradi.
ation,
{5) Studles of the sffects of the Hanford efflusnt on salmon
engd tront.

(4} EfPects of internally depueited redicactive materisla
aquatic orgenimes,

(5) Fleld studies on the effect of possible Hanford pollution
on aquatic 1ifs in the Colurdila River.

{6) Sindtes on the fransfer of radicective materiala in "food
chains®, starting with tho simpler biological forms {i.e. plankton)} and follow-
ing the diatribution smnd fate of such matorizle es these contaminated animal-

culss are successively saten and metabolized by higher forma (fishes, ste,)

{7) Pgeding expariments using radicactive matsrisle in the
frods,

6. Hanford Bagineer Works {Rassarch Frojeot) - D, Bimeon T. Cantril,
Director,

a. Health physice ressarch apd devazlopment In radiation meonitor.
1ng, inatrumentetion.

b. Training of technicians and other persomnel in prodlems of =
radiation mrotection,

i

' 2
E {2) 5tudies under controlled conditions of the effecta of
'%radicactive wsterials on domestic animails
2
k-]

c¢. Appiied blologio research relativs %o phases of radlation
hazard peculisr to Hanford Engineer Worke operaticns and waete diaposal:

{1} Sg1l, vater and alr contamination by radicective materisln

{3} sStudies undsr controlled cond:tions of the effeots of

redicactive materisle on vagetation,

'%

{4) ¥ish Studies: {In ocollaborstion vith Univarsity of

Vashiongton, project listed previously.)
{s) EfPfscts of vaste sfflusnt on salmon and trout

{b) Effects of internally deposited radiocective mater-
iale,

« 12 -
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(¢} ¥isld studiss cn poseible yolluticn of Columbia
River and £ish by Haoford waste,

{2) Plankton experimenta - sbesorption studles.

7. Mouesanto and U, 5, Publlic Health Servlce, Cllaton Laboratorlies -
Ir. Alexander Hollender, Director.

% a, Studies of the bilological effects of slov and fast nsutrons,
% pete and germna radiation ere In progrese oa a follow-up of previouely reporied
vorx. i

5 / -p, Effects of plutonium on bons healing ia being studied,

3
! o, The parabiotic twin technique 18 belog used to study the in-
% direct effects of radlation,

d, A concantrated attack 1s being mesds on redistiom effects on
% the rate of mitoais, chromosoms breaks and exchanges, gens mutetions snd the
general geneticel mekeup of the cell, including eyteplasmic factora,

o. Tracer expsrimenta of & numbsr of mstabolic syatema have
a beeon initisted using verlous miorc-crgenlama,

f. DEffects of radietion on cell constiuents, proteins, nucleio
zcids and enzymos ers belng studisd by modern phyeical-chemical tools,

i3 {ia-
i‘% cluding lectopee.}
i

g. Radlaticn effects are belng investigeted om ¥lood con-
stituents snd blood forming orgens as well as on the nervous aystem,

1 n. Cooperative resesrch arrsngemsnts are belng uade wvith the
3_ Universities of Taumassee, Vanderbilt Univeraity, Washington Univeraity,

E Univeraity of Pennsylvania, John Hopkine Univergity snd Carnegie Institu.
tion.

: % 1. Clome cdopsrstion with the Netional Inatitute of Health and
the Tatiopsl Comcer Institute has been sat up,
3 4. Tostrumentsiion of radisticu monitoring developed by health
,?hyaice will bs conlinned.
% k., Eezlth phyeics resesrch 1s to be extended.
h . 1, A tralnimg program,

8. Monsento Chemical Co. (Dmyion) - Dr, Jamss Svirbely, Director,

-
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a.

Slological effects of chrooic and acute axposures io
polonlum and polonium compounds by various medes of udminiatration to
detequine the maximum parmissible levels for human exposure.
perimenta may be indleated for clinical investigation.

action, correlaticn of exeretion levels with visceral content and genetic
affecta will be studliad,

Tracer Hx~
Hechanizm of

b, iaxinum permissible lavels for alphs radistion in
Individual viscers, especially the kidnaey,

This ie a specilic phase of
the first problem,

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

d, Correlation of excretion levels and exposurs in produc-
ticn pereonnel.
o. 3tudy of prophylexis and therapy of the toxie effecta
of polonium.
f‘.

Blologice effecte and methods of measurement for pro-
tection sgainst radiation from speclal neutron sourees prapared at Dayton,

g. Develecment of ¢oatinuous monitoring equlpment and
other typss,

h. Studles of the prevention of cantamination and on
decontamination, _ - = .
COTEEEEEA e -

9, #esatarh Reserve University - Dr. fAymor L. Friedell,
Director.
&. Studies on toxlecity of thorivm.
{1} Bilological effects,

~ (&) Study of biological affecta of pukable
thorium campourxla, laihal affectas, weight
chenges, histopathologle, hematologic and
tiochemieal changes.

{») 5tudy of biologlcal affects of inscluble
thorlum compounds as in a{l) above, but
alzo includes radiation effecta,

{2) Distribtation studies,
{a} sStudy of thorium distribution in tlsaues
oy chemlcal &ssay.

{t) Study of dlstritution by tracer tachnlque,
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{21} Toersport of thorium ecrose gastro-intsetinel
and ra3spiratory eplthalium,

¥ode of tropelor of thorium ia Dlood end timeuss,

¢} Imuner 1ud choracteristics of thorium deposition
in ti=sne.

{d} Ravier of snoyme systemns affected snd snzyms In-
ninitlion.
‘b.

Study of rodiotion elfecta of internally distribnied radic-
avtive eloments, :

videly varylug epecific loalzation.

{a)

:
i (1) “Swaaticn” atuidlos of seversl radipactive olementa of
1 |

% tudy of bota omitters lodging In speolfic tiasues

(bona, ridney, thyroid, ate.).

(bone, kidney, thyrold, ste,),

{c) Comparisen and ammation of malpha and beta emitters
Laving approximstely similar depcsition in tissus.

E .
0. Synthesis

zs {») Study of slphs omittere lodging 1n epecific timsues
gi

5-! of coupounds iatc which radicactive alements may be
E iptroducsd,

{1) Couparison of radintion effects of various beta emitiers
1tarnately {ntroduced Iinto the seme ooupound.

or

v {2) Couparison of radlatlon sffects of beta and alpha

; fiters (vide divergence of apsoific lonization) altsrmately -md concomitent-
"giy lntreoduced imto the body,

o

g
g

d, S<udy of the Alstridbution of the above noted radlcactive com-
.ﬂ):lunﬂﬁ. N
: _E: - {1} By cssay of radloactivity in tisanes,
:.L__ {(2) By redicsutographs of fseucs snd similsr suitable meens,
2 1C. loa Alermce - Ir, Louts Hemplerwan, Director.
s
i &, Plant hazard reeearsh,

{1} Development of methcd for the dstermimeiion of minnte
#nounta of plutoniunm in the excrete and body tissues of humsns and snimela,

{2} Determinstion of the fractiom of injected plutemlium ex-

orated per day by humapa and snimals, (In collaboration with the University
of Rochester).
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{3} Matebolimm of plutonium in suimala,

{k) SHematological studies in laboratory perecnnel ax-
posnd chronlcally to small repeated domes of radlatiom and redicactive

material and sccldenteally expoaed to lerge doesa of redlation,
{5) Developusnt of instruments %o myaswrs radlatlon,

%E "{6) Development of safe tachniques for pleut operatiom,
(v
3

Clinical sztudise on acute radiation Alsesss,

4’% g . b. Proposed Fundswmsntal end applied research progrme,

: {1} The fundsmental studiss on the smcute effsots of
radistion,

{2) Treatment of scuts radiation diseasa,.

{4) Continned etudies of the motebolism of plutimive, U-23%
and other radicactive materials,

{5) Detection of scommlstad plutonium in the lumgs.

{6) Biochomieel studiee of nucleoprotelin and the affect
of radiation of the funderenta) physiology of the csll.

% {3) Msthods of dotecting sarly redistion tajury.
)
h- 4
{In collaboration
vith Washingtom Usniversity, St. Loula, o,). .

{7) Detailed study of absorption of plutonlium from ocon-
teminated surfeces and voupds,

%’
{ (8) Aoy apecial problema arising from nev opsrating heazards
H on thie vrojesct, X .

1l.

TUniversity of Californis at los Angeles - Ir, Stafford L., Warren,
Director.

. The mochenimm ¢f dlond vessel injury by radiatien.

b. Bons merrov injury by radiation, its repalr and treatment.

c. Mechemism of "metal” e.eponitlén in bere snd mechanism of re-
moval from boma, :

No portio of this mtesial

8., Protein degradation following radiation and chemiocal injury.

12, Coutracts approved by the Interim Medioal Comnittes apd swaiting
U, 5. Atomic Energy Cormissiom spproval!
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a. University of Virginia - Dr. Alfred Charutin, Director,

{1) s5tudy of the offects of varlous types of radiatlon
(alpha, beta, gamma and neutrona) on the circulating blocd proteins by
electropherosis and protein fractionization technique. To datermine whether

meana of sarly detaction of radiation damage can be accomplished in this way.

% b, University of Tennessee - Dr, Henry 7ills, Director.
2 {1} Study of the mechaniam of to:dc sffects of uraniom
3 and other heavr metal compounds on the kldney. Thie is a contimuation of
Dr., wills! work with the Rechester Manhattan Projset durdag the war a.u:l.
3 contributes Lo that genersl study.
! . D, Estimated total Healih~Safety research budgeta for flecal year
| 1946-1947 and 1947-1%48,
i’ »
-} L 1. ey T4
B ¥lscal Tear  Tiséal Year ~ Probabie
3 Contgactor .
k] % Llos Alames
23 | Univ of Rochester
E " at Barkeley -
51 Program 11 3a
E‘ ¥ IT 3b 500
< - SN E BC\SP‘\ fq___‘ ___%0 «
i"""mﬂton tab - T 180,000,
Monsanto {Degton)  ~ T 40,000, 2
Banford Mr__A_ZOD Q0. _ .. 500
’ Wastern Reaerve 100,000,
U of Washington 28,000,
@uﬁbi&,Uﬂnrsiby T 400,000,

i SR
mf’ T a5 00—

from Spevial
woted, copitd, of

mwﬂ&bmmh‘l

Health~Phyaics 500 Q0. 1 000 000

1,300,000,
. Grand Total 47,074,000, $13,906,000. $13,156,000.

Note: Sea D2 for eatimated totals of Reglonal laborstordes including budgsta

for resesrch in the participsting u.niversit.iea. Only those curmtly active
are shomn.
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2. Eventual Isalth-Safety ropesrch budsets, 1949-50., Intimated
annual budget for reaezrck. Doeo act loelude monitoring or zlinical ser-
vicae vhich are charged te cpernilng dudests, Hech Rrelomal lseboratery
budget reprssents the uotels of the locsi roseasrch and thces of ths

4=
<lpeting orivareiiies, " ‘_"i
Reglonal Biclcgisal- Health-" Field Survey amd
Laboretory Tralcloe Malleal Fhyalce Service Reasarch
Argonne 500,000,
Brookhaven 500,000,
Clinton Ieb 250,000,
Henf'ord 100,500,
Loa Alamoa 200,600,
Wesatern 200,000,

Total 5!"",755*000. D
Erand -%otaf

Tols total should be squivalent to approximately 20-25% of the
total research sffort sf the U, 5. Atomic Energy Commisaion.

3. Ezempls of estimated Modicel Reaearch Budget for s Reglonal
Laboratory. 1048-50.

Modical- HAeelth- Field Survey
Eroolthaven Trainl Biologioal Physiocs snd Services
Tocal $ 100,000, $1,000,000, $ 50,000, § 50,000,
Rochasuter 175,000, 900,000, 25,000, 700,000,
Columbia 25,000, 200,000, 25,000, 50,000,
Cornell 25,000, 200,000,
Farvard 20,000, 200,000, 25,000,
tale 25,000, 20C,000.
M. I.T. 50,000, 200,000, 50,000, 50,000,
Priaceton 25,000. 50,000,
Brown N 50,000, +
Others 25,000, 1,000,000, £5,000. 500,000,
Total $ 500,000, 4,000,000, $ 200,000, 2,025, 00008

#¥ay bs diracted luto new or sbove af'filisted group ss need ariases for investi-
gation of certain problemas,

**This total is lergs because thia szsa carriea the major ixdustrial mnd yro-
Aucticn motlvitiea,

111, Health-Phyeica.

A. Health-Physics 1s the name applied tc a nevly dsveloped and highly

spoulalized branch of Radfology. The principal funation of Haslth-Physics has

been to maks a study of radiation problems and to devise meane of praventicg
radiation damage, The records cbtained by this group are cof mrdico-legal im-
portence, The maapowsr atortage In this flsid le acute,

PlSg g .18 -
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In general there are two 1 incipal sectioma 1m each bealth-phyaica
éivinion:

1. BResearch and devolorment in instrumsntetim end energy levela,
2, Service under operstiog conditicma Im the plant,
B, The dutieé of the gervice seotion of health.physlca ere:

1. Perscnnsl monitoring the measurement mnd recording of the daily
radistion dosage received by cach persom.

2. Instrumomt ssrvics,

2, The celibration and maintaineace of the varied end numerous
instrumsnts smployed,

3. Bullding surveys. A dolily measurement snd recording of working
araas,

4., Off-area surveys. An epproved monitoring of the redistion level
in the air end water discharged from the planta ac that it pregenta no bazard
to nelghboring commmitiea, The cost of the mervice ssotions of health-physics
should be borme by sach plant am an operating comt, Omly the gosts of the re-
gsarch and developmony eectlons are indiceted in Section IT Dl and 2,

C. The problems of the roeesrch and development seoticua of the health-
physics divisions hsve decm quite varied and perhaps cen be indicated best by
the following lipt vhich presents e fow typloal exsmples:

1, Instrument davalopment.

a. Peorscomel monitoring instrumente such as pocket meters anmd
film badges have been developed but still need fmprovemont.

b, HMany problema wers encountered in ihe development emd pro-

duction of felirly 2uitable portadle and fived meters to measurs the alpha,

betn, gamme, thermal nsutron and faet weutron exposursa receivad by psrecmnel
under varying situations. '

c, Survey msters ‘of oll types, aspacislly electrostatic and
alectronic lnstrumenta were dsveloped and produced. These nesd considerable
lmprovement, particularly for alphas apd neutron measurements,

2. OSpeclal measarenent of anargiee to which personnel 1s expowsed,

a. Relétiva ta instrimenta:
- 19 - .
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{1) Teat meters for energy dependance and ssturstion
efi‘ect!.

{2} Develop photographic film monitaring techniquei.
(3) Deveiop an instrument to measure fast neutyons in the
pressnce of gamm& rays.
{4) Davise methods of measuring plutoniwm in air in the
presence of other alpha caiiting subataoces,

{5) Develop contlnucus air monltoring instruments to
measurs alpha, betd and gaoma radioactive gas and suspended dust in the alr,

{6} Dnevalep aytamatic hand counters, srea radiation warning
instruments, sutomatic watar sctivity couaters, eote.

b, Applied physics messuremsnts.

, {1} Dewslop ramcbe control operations for working with
radicisctopen,

{2) uaka a study of vericus types of shlelding, rediaticn
shipping contalnara, etc.

(3) Devalap msthods of dstepminiag the amount of plutonium,
poloniunm, uraniun, ste., that are fiwed in the body.

{4) Devalop retheds of estimating excessive radiation
sxposures from the amount of radicactive sodlum and potassinm in the blood.

(5) MYeasure the efficiency of masks, respirators, gloves,
and clothing in oreventing body radiaticn exposurs.

{4) Develop and operate methods of decontamination.
(?_1 Study cew methods of redlosctive maste disposal.

' (8) Help in the design of new bulldinga bo minimize
radiation sxposure.
¢, Physlca resasarch,
{1} Carry ocut "sky-shine® experiments.

{2) Study effects of h.igh.'energ radiation on tissue,

(3) Study radiatlon scattering ln shields and in tiasus.
{4) Determine value of n/r, etc.

- 20 -
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d, Theoretical.

(1) uske numercus tolerance calculations to detsrmine
radistion hazards prosanted by sxternal and internal sxpgwure.

{2) calculate radiation from extendsd sources.

1oy mﬂﬂﬂl M

(3) Set up radiation protection tasbles, rulss, regulations,
etc. '

¢, Educational program.

M o e ik vy,

{1) Traln health physicists for other atomic energy sites

for those universitles snd laboratories that have radiation problems, as we
aa for the Army and Navy.

]
{2) Consult with nuperous individuals and coomittess on
radiaztion problama, :

) s fao

{3} Help outside organizatlons to check their laborutories
and cperationa for radiatlion hazards, '

{4) Train chemists, physiclsts, eto, who are pot health
physiciats but who aeed a proper respgect for radiation problems.

University of Catil

{5) Operats health-physics treining programs., This is
nrgently needed. MNone are available nom,

and fubture total manpoaer and total expenditurea of health-phyales. Past
annual costs have besn quite large hut are not available,

Iv. Training program,

E%
%3
a% D. The table in Section I Dl and 2 gives an indication of the present
g R
% B
E-g A. Onas of the most serious difficultiss impeding the immediate progress
E%. of the general program deslgned to safeguard civilian and industrial perscnnel
2% agatnat the delsterious effects of the products of nuclear energy and the

3 oromotion of the benefidial utilization of asuch products is the lack of a

E suPfleient aumber of well-tralned perscnnel. Such a situabtlon has arisen
grg from tha combination of a hiatus in basic sclence training during Lhe war and

the unlqueness of the problems coafronting the Atomic Energy Comalssion.

It is recommended that an sxtenaive tralning program be sponsored by
% the Atomlc Energy Commission bo facllitsts the treining of suitable personnel

24n the various branches of atamic sgergy. As a result of the crowding of the

unlversities, some building program will probaply be necessary. Such a
Zprogram should embody the following cbjectives:

1. To increase ths ussfulness of present project personnel, academic
saminars should be inatituted and in certaln inatances, attendance of courses

1n the basic sclences of physiclogy, histology, blology, pbyales, bio-physics,
chemiatry, ete, should be required as & part of their regular acheduled dutiea,
. -2l -
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2, To 2cquaint treleed proJect and nen-project perecmnel with npev
or speclal techniques relsting to preasnt snd futurs programa of e Atomic
Energy Commisaion, Averags time cne month.

2. To train a backlog of technical apd professionsl Personnel in

the medlcal, blelogicel, industrisl hyziens and health-physicas agpects of
atouic ensrgy,

The odJective wvould be to eccept well qualified doctora of philogophy,
physiclens and technicians for a training pericd of not less then ome yoar in
the special branches of blo-physics, blology, imctope tectniquea, toxicology,
hsalth-phyalos, related Industrial hygiene and the verious tschnical procadures
pertalining to the emmsratad subjects,

In order to provids sn additlopal backlog of trained personnel for
the futurs and to promots cordial public relsticns, facilities and fellow-
8hips should be satadblished to encournge suitadle post graduste oandidates
to elect major subleots for their degrees in those flelds periaining %o
stomic ensrgy., This aspect of the program envisions a training pericd of
ons to four years, depending upem the prior qualifiocations of the candidats.

B, I% is recommended that a oommittes be sppointed by the Atomic Enargy
Commisaion for the dsvelopment of an integrated training program for the educa-
tion of aciemtific workers in the correlation of stomlc ensrgry vith the
vational solences, blology and medioine,

V. Recormendstions on Organizastionm,
A. Administrative crestlon of a new division of Hemlth-Safety,

1, 7The reaponelbility for the health and safety of perscanel em-
ployed bty the Atomic Snergy Commiesion in the conmduct of their progrem ex-
teunds throughout the entire program. Many of the hazards are not well under-
atocd, Freguently new ressarch findings or nsw production procsdures dring

to light auntirely ogw rroblems with unkpown hazards and unprediotabls safas-
guards, T e e . _

2, Carsful health and safety plemming is nsoessary in anticipetion
of predicted bazarda, Such planning must de in step with the plens of the
four statutory divielcns of the Atomic Energy Commlssion. BEiclegical sxperi-
mental vork le slow, 4iffiouls and time consuming. Antioipatory planning ané
conduct of large ascale biological work is mendatory so that resnlta may be
avallable as soon aa poseible defors sny exposure of personmel cocurs. Thus
a large effort, eguivalent to perheps 20-2%5% of the total resesroh appropri-
etion abould bs put into a health-safety program,

B. EHaalth-Safety Advisory Board. .

1. It is rooommended that s Health-Bafety Advisory Comaittee be
Tormed by administrative soticn consisting of nine members, thres to be

-22 .
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i appolnted for two ysara, three to be appointed for four yeare snd thres to

i pe appolinted for sir yoars, This Cormittse should parallel the statatory

. Gemaral Advisory Commlttse 4o ihe Atcwic Tnergy Comnittes and should be apa-

" pointed by the Atcmic Fasrgy Committee to advise it in mattera relating to
nedical, biologicel, industrial hygicae, hsalth-physics and reletsd research
problema. It 1s further yecommendsd that the Health-Safsty Advisory Com-
nittes recommend the appointment of cppropriste adviscry sub-comsittase,

2. The following list of fourteen names ls recommended for com.

sideration in making the appointments oa the Heslth.Safety Advisory Board
to the Atcmlie Fnorgy Commiseion:

a, Medleal:

Francisco

Dr. Joseph Aub, M.D. - Barvard (Comsultent to
Menhattan)

. Hymer L, Frisdell, M.D, - Wegiern Reserve :
University {Manhbatten) P

Pr. Robert 8, Stome, M.D, - Univeraity of
Californla at Barkeley {Manhattan) .

tr. Stafford 1, ¥Warrea, M.D, - University of o
Cal{fuvrnia st Los Angsles {Manhatien)

WHiteo prrmission

University of California, San |
im sy Fashion wilthoot

§ b, Blologleal: }_
|
3 Dr. Austin M, Brues - Argomne Hat'l. Laberatory .
A Dr, Jomeph G, Hemilion, M.D. - University of -
California at Derkeley , E
) Dr. M, H, Jagobe, Pu.D. ~ Univergity of Pemn, ' 2
5 (pon-Manhattan) fA
.‘é Dr, Jena Muller, Ph,D. » -» Indiama University =
3_ _ {non-Manhattan) s
E 1 ¢. Industrial: A
I Dr. Simeon T, Cantril, M,D, - Banford {Menhattan) 3
3F Dr. Andrew H, Dowdy, M.D. - Oniversity of Rochenter H
E-_' (Manhattan) .
Pr. Jamea Sterner, M.D, - Eastran Xodak Co.
g {Man.hattans
g d., Hsalth Physics:
Dr, G, Fallls, Ph,D. - Columbla Unlversity

X . Pr. X. Z, Morgan, Fu.D. - Clinton Laboratory
2 Ir. H. M, Parksr, Po,D, - Hanford .
Hote: In this Committee, there 1s wo representative frem los Alamos {tr, Lou
Eempelmann); Brookhaven (unappointed); U.S.P.E.S. (Dr., E. Willisma}; Aray .t
{Colonel Jemes P, Coomey) Navy (Captain Ceorgs Lycn) mor the goall miversity
sontractors (no reconmendation).

C. It is recommended that s Division of Eealth Sefety be created by ad-
minlatrative sction and that its reeponsibilities and authority be co & par

with the four stetutory Divisions of Production, Ressarch, Engineering and
Military Appllications,
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Tre interim pericd has placed a severe strain on the currant
health safety program &s 4 vesult of perscnnel lossea and the oritical
nature of its function and responsibilities has suddenly increassd
nith the reactivatlon of the Atomlc Energy Comrlssion Research Program.

D. It is reccamended that the Dirscteor of the Divialon of Health-
Bafety be appointed as scon as possible and that he hold the degree of
. Doctor of Medicine and that 1F poseldle, he ba familiar with some large

portion of the Manhattan Distriet medical program in order to stabilize
the future of the current progrem.

The following llst of sultable candldates have besn sslacted
! and proposed in the order namsd by this Committee for comsideration oo
t.he Director of Health-Safety. Theszs men hawe had extensive executive

experience with the Manhpttsn Project and are Doctors of Mediclna except
for Dr. Zirkles who was included in the sscret balloting of the Conmittes,
4 and because of hls records, warrants consideratiocn for thia post,

Name

Age

Title

Baclk

EDowdy, Andrew H.

mpem

; pant.ril, 5imeon T.

rom Special Collestions, The L
ugged, spicd, of FCp

Nopauma?-mri-lmrbeq

tone, Hobert S.

th, John

Hamilton, Joseph G.

42

40

51

(7240

39

Prof of Radiclogy,
Uof R

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

Profeasor of
Radielogy, U of
California

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

Asa't Profeasor of

Ressapch medicline,
rediology and chemo~
therapy; cancer and
radioisotopes. Clin-
icla traiping and
teaching in Radiologr.
Director Rochester
Hanhattan Project.

Clinical and research sx-

_perience in radiclogy amd

cancer. Former asdical
director, Hanford Englinesr
Works,

Clinical and teaching ex-
perience in radiology re-
asearch with lsctopes and
cancer. Diresctor of Health-
Safety program, Metallurgli-
cal ProjJact, Hanhattan Dist.

Cancer research, clinical

service, Clinton Labor-
atorisa.

Clinical and Leaching ex~

Medicine & Radiclogy,@ perience, blological and

Univ of California.

madical applicationa of
nuclear physics; radio-

chemiat,

R

-,&:

. et

E

Jp——



Lrowers iy al Caliorea 3 Fan Franzisca
eclong ttary San Franmtga SA

Wid 7

o 5
T R

[+ oope Mg

SN

Francizco

?
g

lections, The: Library, Ummm)r' ' nl’Clh.fm'nn. S&?

R,cpmdumon from Specml Cotl

1
i
|
:
:

from mmwm:

Yams Lge Title Bagkground

Hampeixann, Louis 37 Hedioal Research Exparisnce {in research in
Dirsctor, Loa blophyelica snd chemistry
Alpmos Project anpd large msosle rediclogi-

cal gafsty et Alamogorde
ané Bikiai,

Brues, Austin M. ko Ass't, Profesmor Ressarch in cencer and
Yedicine, Univ, shock and imotopes,
of Chicego Clinlcal and teaching

training in Internal Mad,

Sterner, Jewss he Mrector, In- Experimental and olinioal
duetrial medicine problems in industrial hy-
Eastman Eodak Ce, glens and toxicology. In-

stractor in medioins, Medi-
cal Dirsctor for slactro-
naguatic process st Cak
Ridge,

Zirkle, Raymend E, 42  Dirsstor of Bio- Regearoh in experimental
thyeica Inatitute biology, redioclogy and
Univ, of Chicago teaching.

Wolf, Beirmard 3, 3% Probable Madical Clinical experiance in
Diractor, Brook- radiology end surgery.
haven Board of Radiology member,

Pravicusly s menver of
Medical Section, Manhatten,
Brundagse, Birchard ¥, 36 Chiaf, Medicel Clinfcal tralning and

{Major, AUS)

Divisicon, Man-
hattan Dilat,

Industrisl Msdicins,

QOther Doctors of Medlcine of high caliber with exsgutive experiance who
either worlk or are still sasooiated with the Project, ere listed in alrha-
batiosl order by the Chairmenfir considersation.
mowledge of the ovzrall progeram:

Dr. John Ferry - Whiting, Indisus
Dr. Eymer Friedell - Westeru Reserve Univ,, {leveland
Ir. Joe Howiand (Maj, AUS) University of Rochester

Ir, Loom Jacobson - Uniwversity of Chleago

They all have conplderable

Lr. Adolph Eammer - Schenley Distributors, ¥, ¥, C.
Dr, J. J, Hickaon - Argonne Kationel Laboratory
Dr. Jamas Nolan - Geo. Weshington Univ,, St, Leals, Mo,

Dr., C. J, Wetaon - Minneapolis, Minnesctia,

1158593
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The following are liated for consideration bscause of their knowledgs
d the fisld of redioliogy reesarch epd cencer, but hsvs vo knowledge of ths

projact:

Dr. C, P. Rucedes, Momorial Heepltal, Few York City.

Dr. Shields Warren, Harvard University,
Dr, Robert Newall, Stanford Univeraity.
Ir, John B, lawrence, University of California.

There are undcubtedly oihers,

E. The Interim Medical Ccmmittee wae unable to finleh its gonsiders-

tion of other committsea within ths two days of conferenses,

In view of

the {mportance of maklng decialome promptly o that a working force may
atart in the nsar future, the Chalrman has taken the option of lanterpreiing
the pertially sxpressed Iintent of the Coemnittee end offers the following
organizetion and names for consldsration dy the Commission, Mr. Wilscn and

the nev Dirsctor of Health-Safety 8s a stop-gap for the peried until July 1, i
Mora mature consideratiom, in the meaniime, by the Direstor of Health-
Safety and the Medicel Advimory Committes cen maks the proper realigmments
vith the epasisiance of experienced gdvice from eppropriats subcommittess
formed from the membership of puch bodise as the Natiomal Academy of Solengs,
The Coumittee on Growth of the Natlonal Ressarch Council, the United States
Public Health Service, ths varlous foundetions and other appropriete agencisa.

1947,

The following list ¢f nemes 1p submittsd for consideration, .
intenticn of the Interim Commities to include ae meny inetituticms and as -k
many fielde of related sndoavor as poasibdle,

the perscns named and no attempt wea meds to segragats as to epecialty or igp-

There ia no Intention of rating

It was the

Sun

1136

- BA .

stitution, It should also be understood that thia list of 100 ia by oo mezna
a complete coverags of the fleld but is a working nucleus.
Fema L Iocaticn Speclsliy i

Dr, C. P. Rhoads T Memorial anﬁ(‘,ornall) Canrer Hessaron r
Dr. Robert S, Newsll Stanford Unliversity Radiolegy

Ir, Framk B. Jewatt Pres. Rat'l. Acsd, Be. Physloa

Dr, Wm. J. Robhine YC Botanical Gardens Boteny

DIr., Ezgene P. Pendergress Univ. of Pa, Radiolegy s
Dy. Perrin Long Jobn Hopkina Uniw, Chemotherapy

Dr., Raymond B, Zirkle Tnir, of Cuicage Redliocblology

Pr, Paul Heal Rat'l, Inst, Health,USPHES Indus, Hygisne

Dr. Geo, P, Berry Unirv. of Rochester Bacteriolegy

Dr. Paul Ashersold Cak Ridge Blophyaics

Dr. Walde Cohn Clinton Lab, Radiochemlstry

Dr. H. L., Friodell Western Reserve Radiology

Dr. Louls Hempelmann los Alemos Redighiology
.Dr. ¥m, F, Bale Univ, of Rochester Blophysica

In. J, ¢, HZenilton Univ. of Califoruia Radioblology

Dr. Andraw H, Dowdy Univ, of Rochsater Radiology

Ir, G. Failla Columbla Unlversity Biophysios

Ir. Paul Dehn Yanderbilt University Fhymiology

Pr. J. C. Aud Barvard

Indus, Medigine
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pr. ¥. 3, Cols

pr. Re S. Stons

pr. A. M. Bruas

Dr. Davld Rittenberg
Dr. E. W, Sinott

Dr. Louls Flexner
P, H. 5. N. Greens
Ir. J. K. Fartig
or. 4. J. Rik’r

pr. . R. Earle

Dr., Sewall ¥right
Dr. Wright Langhesm
Dr. A+ P. Krueger
¥. C. Rose

pr, Lauren Copaldson
Dr. L. Carzichasl
Dr. T. M, Rivers

Dr. Kurt Stern

Dr. L. H, Snyder
Dr. E. W. Geodpasture
Dr, E. N. Boarvey
Dr, "m 5. McCazn

Or. V. C. Twltty

Dr, E. V. Condry

i

d in any Jashion without written perission fross e copyrighthaldeg,
H

Dr. Francls O. Schmiit
Dr. D, B. Phanister

3

‘

, Or

Dr. Harold Hodge

Dr=. Cerhardt Dessouer
Dr. Earl Tgegtlin
Dr. Wallace Q. Fenn
br. Phalllip Drinker
Cr. Howard Haggard
Dz, Lohert 4. Kehoe
Dr. James 3Sterner
Dr. Donald D. Irish
Sr, Geo H, Shipple
Dr. H. T. Karsoer
Dr. Shields Xarren
Dr. 8. Dagne Jones
Dr. Peyton Hous

Dr. Y. L. RNinternitz
Dr, Willard Allen
Dr. M. B. Visscher
Dr. E. ¥. K. Gelling
Dr. Andrew C. Ivy
Dr, L. T. Feizhall

A
T
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Dr. Frank Frement-Siith

Specialty

tashipgton University
Uaiv. of Chicago

Tolv, of California
Unlv. of Chicago
Columbia University
Yale University
Caroegle Institute
Yale University
Columbia University
Wiscensin Univeraity
i,.3,P.H.5.

Chicage Univeraity

Los Alsatom

inly, of California
Uniyv, of Illinols
Univ, of %ashington
Tufts University
Sockefesller Foundation
Univ of Rochmstar
Chic State Umiveraity
Vaerbilt Univepsity
Princeton University
Daiv. of Rechester
Stanford Unlversity
Barnard Frea Skin & Cancer
Hospitel

15.7.T.

Urdv. of Chicago
Josiah-Macy Foundation
Univ. of Rocheater
ensral Blectric Co,
Hat*l Institute of Health
iniv, of Rochester
Harvard Undversity
Yale University

Urdwv. of Cincinnati
Zastman Xodask Co.

Dow Chemical Go.

Univ, of Rochester
Tegtern Ressrve
Harvard University
Yale University
Rockefellar Inatituts
Yale Unlversity :
Fashington Umdversity -
Undv, of Minnesota
Undlw. of Chicage
Horthwestern
U.5.P.H.8,
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Ubs and ayn
Blophyalcs
hadiology
Yedicine
Chenlotry
Botany
Anat.omy
Pathology
Blostatistics
Botany
Cytology
Zotlogy
Blophyeics
Bactariclogy
Biochamistry
Zoology
Paychology
¥Yirus Hessarch
Ganetlics
Genstics
Pathology
Phyaiology
Medicine
Zoology

Cytology

Zoology

Surgery

Paychlatry
Pharmacclogy
Blophyaics
Toxlcology
Physiology
Physiology
Induatrial Hygiene
Industrial Mediclne
Industrial Nedicine
Industrial Tocicology
Pathology
Pathology
Pathology
Bastericlogy
Cancer

Pathology

Oba and Endrocrinclogy
Physliology
Phyeslological Chem.
Physiology

Indus, Toxicology




R Lirswersity of Cadarn-a a1 San Franglscoﬁa
Spec.al Coliecl ons Liprary. San Frangiseg ©

FEZZRDE S2mET '.I:;;' .I ;/) ) rl:’_r:/ /"{
L Y R

Aot s

PFEDC

LAY

L:._L)EUN‘\’ZEJI e gl e B

e
T— b - Sl 2
Y
[ :T;r
————
TSR
) Fama Locaticn Specialty
‘ §F. ABoIpn Yammew - Zchispley Corp. 10dus " Mad fgIng
‘. . H, Schrenk V.8, Bursau oF Mines ‘I'cxiccloey
‘. W, F, ?onOettingan U.S.P.H.S._ Toxicology
. A. J. Lehmap u.s, Food & Drug usg, Toxicology
Pr. Altred Blg lock Jehny Hopking Surgery
- . J. J. Morton Univ, o Rochester Surgery )
i . Dr. Conrad Elvehjem Univ, of Wigconain Payeiol, Chemintry
& ~ Pr- B. R, Sayers V.5, Bureay op Minsa Indua, Toxicology
E ; Dr. Alton Cehaner Tulang Univeratty Burgery '
HI T Bollman Mayo Foundation Physiology
3 ! Dr. H, WM, Smith Few York Univeraity Physiology
+ Dr. A, D, Wetoh WoStern Resapve Univ, ealogy
& ol vl b Memenar Ualy. of No. Carolins Pathology
i Dr. s, ¢, Madden Egory Uni‘rersity Pathology
& o J. 8. Lawrencs Univ, or Rocheater Medieine
vﬁ Dr. v, ag Vigusaud Cornal} Univers ity Bioohm.ctry
] Dr. Geo. W. Corner Carnegig Inatitute Anatomy
g g /e, F, Ebttering Ganeral Motoprg Corp, Researcy
A e, 7, w Howlang Uniy, of Roochegter Med, apa Blophysigs
k] Dr, ¥, (ishrman nt Cop, Indus, Medioing
-"-% Dr. D. D, Van Slyke Rockefellap Inasz, Blochentatyry
E_ Dr, L. a, Maynard Cornelt University Bloohenietry
3 i Dr. ¥m, a, Joysas Univ, or Rochester Chemintry
E-i. Dr. Joaaph Traon Univ, of Clneinnats Indng, Toxtoology
§. Dr. 3. B, Van Dyke Rutgers University Pharmaoology
% Ir, B, S. Gasgap Rockefellep Institute Physioloay
ﬁ_ Dr. F. A, Bryan Univ. or Rochester Indus. Medioins
Dr. Capl y, Cort Wasbington Untveraity Biooham:try
! Dr. Charles g, Eing Katrition Found. Corp, Nutrition
Eﬁ Dr, H, W, Beana Univ, of Iova 2oology
AL Dr. Rene Iupog Rockefallap Ingtitnte Bacteriology
L% Dr, Anton Carleon Univ, of Chicago Ph,y-aiology
‘E Ir, George Beadle Cali?. Ingt, Tech, Blology
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ACERDA FCR MEDICAL COMMITTER FOR ATOMIC RESEARCRE
JATUARY 2%, 24, 15h7

I. Reviaw and apprbtsl. of past program. (Mesdical sumeary 1543.L46

to be revieved and approvald if possible).
II. Scope of Ressarch Program 1546-47. {Appenaix A)

{Unirersity of Chicago) Argonne Rstional Laborstorise
Unireraity of Rochester

Univeraity of California
Eanmliton
Stons
Columbia University
Tuivaraliy of Weshington, Sesttle
" Monsapto Chemicsl Corp. (Clinton Latoratories} USPEE .
Monssnto Chenica) Corporatien {Deyton) !
Loa Alsmos Wastara Reserve Universiiyy

1

rouiguion. from the copyright bolder.

LTV

Contracts Avaiting Approvel:

Library, University of California, San Frascisco

UnivarTelty of Tirginte
Univeraity of Tennesase

wmhmmme‘

AN e me e

III_. Reocommendatlions for Future Reseerch Folicy

A. Scope of furdamsntal work (thet spproved in September meat-
ing} (Appendix &)
B, [uxan Teqting with spaclal mmteriale

I¥. Organization of Hedlcal Aseponaibilitian

A, Advigory Committees

Reproduction from Specisl Collections, The

1. Advlsory Coumittes on Medical Research end applios-
tion {Toleranose, Standards and Easard Interpreta.
tions fn addition to reassarch progrema).

2. Advigory Commities on Industrisl Medicine and Toxi-
cology. .

5. Advisory Comittes on Health Phymsics,

No pontion of thit maserial sy be quoted, copied, of

B, Recommendstion for the continuation of oporation of the
Mpdical Diviaion et the pressnt level with the awvail.

able reduced forces now in that office &e vell as salery 5
schedals, ‘
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' _ AFPENDIX A (Comt'a,) :

€. Tralning Program

1, Statemsut of the urgent nesed for qualified trained
] phyaicizne,
2, Soures of rhysicians,
A3, 7.P,
Civilian \ '
3. Reocmendstions for sepecific training program,

T )

L I 2t "I

V. Recommsndaticea for Madical Divoctor end Dmlivesticm of Reaponni-.
bilitiea,

TI. Reprosentation ou Advisory Roard to Atomic Energy Commission

¥II. Releass of Information

L ' .
Recommendation for & mass meeting of all yreasnt and former

Atomic Energy Commiesion medical researschers,st which time
e program (b daye) would present acourate infoermation on
sll madlcel aspects ralated to atomic emsrgy then avallsbla
for sscurity cleerance. Thia meeting would be open to
acientific psrscunel in all parts of the country, The
folloving suggestiocs are pertipent:

A, Approximately 6.8 months preparation would da
required.

B, A central location ahould bs selectsd to insure
A maximur attendance. .

C. Abstracts of the progresm skould be circuleted at
leant cne month prior to the date of the meeting
(aimilar to thet procedurs used by the Federated
Socistiss of Phyaiology, Biochemistry, stc.)
Theas abstracts should be aprrovsd by a pravicusly

: selocted sditorial beoard befors relesse.

D, Cousidsrstion should be given toward the founding
of & aev solentiflc soclety vhope major interest
‘would be based cn problema of radicbiclogy an re-
lated to medjical interest, The Journal of Radlo-
biology now bBeing launched ococuld well be made the
official Journal of this soclety.-

d, copicd, of reproduced in any fashions withow writice peomistion froo e
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f?ea of atudy include I Counsral Studiss in Redlation iucluding (1) puysical

fpdioact
ABNT D

: jesurement of radiationm, {27 blological eriacis of radlation (3) metbode of
i tection of mivimal rediation damagee and (L) methoda for the praventiocn of
Jtlation tnjuriea, II Eszarda 2ug to specisl Materials (for non-rediosctive,

ive snd fimsion Baterials; (i) degrae of toxioit;r {2) preveutative
. 11I Special Production Enzards and IV Hazerds of Militsry Uses.

Naticnal Ladoratories (Uuivaraity of Chioagoe)

: rgonne

i 1:
e 2.
2 .
3,

. hc

54

gi 6.
E 7.
! i 8»
2 9.
i_&unu

Ceneral phyailological plcture of acule sod chromic redlatien.
Radiation effect on blocd ¢lotting, Lymphocyte dlatribution end
spread of infection,

Toxic affecta of srtermal redistion end sbhscrbed radloactivity,
Reaponss of blood cells to various typea of radlation,

Chronic effects of radistion end radicactive meterisls in anleamla,
Hode of action of radistion in carcinosenesia,

Chemital smd physiological basis of radiatiom effests.

Metabollem of radicactive slemsnts,

“Instrument stendsrdlzation, doaign, eto,

%ty of Rochester

e

adlaticn and Radiclogy Section

1-
2,

from Special
quoted, copicd, o repny

Raprodustion

No postion of this ssatecial sy be

I8

!

Pharpaoology

1.

| B

Tosirument deslgn, mesauremsnt standardizaticn, industrisl monitoring.
Blological effact of tracer amcunta of polonium, radium and wanium
in human and animal subjects. Application of tracer sxperimenta to
serve other parte pf the project,

Payslological effects of exposure to acute and chronio rediations in-
oluding radic isotopes; mesrch for therepeutio methods of value,
Devslorment of possible chomical technique or msthods of dstectlom
of radistion damage and the machanism by which sush sffects sra Pro-
duced

By mesat of apectroscopio methods to study dlstribution of ursaim
and other beavy metals of importance in snimsal tissue; sserch for
posaible clues as to the msthod of bony d-poeition of radlcective
vaterisls, . _
Btudy of the time intensity factor in radiaticd and developmeut of
mthoﬂ; of producing {natautsnecus exposure to radistion (A bomd
affact). ' ) :

gtudy of the metaboliem of plutonium, peloniim, radim, ste,, io
hurman subjhata, o

Study of the iobalaticn toxicity of verious urenium, beryllium end
thorium compounda. Studies in the machanism of profustionm of ine
nalation toxicity. '
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2, By chemical tachnique, atudisa of the mackanism of uranime fira-
tien In bones, uranium complex function, mothods of excretion of
uranium, -

3, Toxizity of uranlum, Beryllium and thorium compounds by ingeatlon,

h. Pathological effecta of uronium, bsryllium snd thorium poisoning

and wachenimn by which produced, _ '

5. TPhymicloglcsl effects of uraniam, beryilium and thorimm polaeming.

E:perim@ntal Surgery

1, Clipnlcal, bomatological and pathological effects of scute lathal
radisticn, .

. Mesthods of bone marrov transplentetion, ,

. Studlss in bone marrow reserve and radimtion effasoct,.

. Tissus culturs studies ralated to bons merrow productiom.

e T

-

Effect of follc acid and rutin on marrow regeperation.
Studifes in metabolism of iodins By thrroid (15%),

o AW TN 5 )

Exporimsntal Ssmatology.

1. Cemparative gtudy of dlood hiatzaine and homatological effecta in
cells, _ - . ;
Studies on l1fs cycle of dlood platelets, _ o
Studisa on lifes ocyele of WBC leukooytes, : .
L. Stufles on marrow reservas after radistionm. : :

2 AR SR AT g e J

Ganetice

The Libenry, University of California, San Prancisca

No postion of this matcrial may be quoted, copied, or reproduccd im say fsbion withowt sTiften permission from the copyright holder.
wr

i1, Ccntlinustioniof studiss of effect of chronie radiation on ;ics,

2. Continuation of studies on effect of acuts snd chronis radiation )
(X-ray)} on Drosophilim, o
3. Histogematics, : 1
Taiversity of Californis )

von From Sp

"

1. Studies of the meteboliem of plutonium, uranium end fission products
in ratas apd moan,

Flesion product trager studiaw, '

Matabolimm of radium, actinlim, smericlium end cuwriuk 1n apimals apd
man. . -

Studiea (pilot) om posalbly hazardous artificially induced radio- .
active elements, i,e. chromium, niskel, stc, _ :
Beryllivm tracer studies. ’ o Y
Trr<aiment of plutonium polsoning. ’
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APPTIDIX A (Cont'd.)

Bahavior of fimeicn products in agils.
g:ologi;al affecta of fission recoils,
arch for other U compounds which wil
than liver and spleen {15%). + lcoalize ia crgens other
Biological effect of Aisintegrstlcon producta of boronm and lithium
of the neutrom irradilation {15%), '
Study of element 85 in the thyrotd {1=4),
Trainlng of Croassroeds persconsl,
Ftudies In whole body radiation of human subjects.
#tudies on metabolilam of radioactive iodins i{n antmrls and man,

Taiversity

N

#tudlen on the mosaurement of fast neutrons for biolegical dosage.
Development of & method of xzsasuriog neutron doss by chamicsl maens,
Masagrement of radicective lsotopes for biological and medical ap-
plication. : . . .
Correletion of tissue fAcmes and biologloal effacta produced by ex-
ternal irradistion snd by radioactive isctopess intermally admin-.
istered, S :
Erploratory blelogical expariments to extend use of radic-active
isctopes as tracera on therapeutis agemts {15€).

Htudiena of the fundemental blologlcal ection of lonizing radiation,
MHeasuremmt of the radiaticn of radiocactive {sotopss to provide
dets for the protectlon of personnel and fllas io translt,

1.

» 2.
3.
5.
5‘.
6.
To

Monasnto

¥ University of Washington {Seattle)
]

Acute and chronic effeots of axtermal redlstion on fishes,
Breeding atudies cu aaimon following radiation.

Btudias ¢cn ths affescts of Hanford efflusnt on salmon and trout,
Rifact of interaally deposited radicactive materials on fishes.
Itield atudisa on the affact of posaibls Eanford pollution on
'ish 1lif's of the Columbia River,

;Iankton axperiments - sffeot of radistion on higher forme {(new),’
esding erperiment on deposited radiocactive materials (new).

Chamical Corp., {Clinton laboratcriea) USFES

3
u

PS030 o

Continuation of utuaién on the blological effsct of alow fast and
thermal nsutrons on rats snd mice,

Continuation on studiea cu the comparative blological effect of

" penstrating radiation. -

The sffect of internmally dapcsited-pmtonim ¢n bone healing,
Cytological pregram on the bloleglcal effect of radlation on
oimple cells and tissue, . :

Instrumantation end techniques of redlation monitoring
-8 .
j-=—"=.= Wy




Reproduction from Specisl Coliections, The Librazy, University of California, San Prancisco

T ety £f Calioema gt San Frangisco
£ a. Cslectons Lbrany, Sar Frang sea CA

L AL FAPerC

737 =
CcOorYy

\’;i' S g Ky L5 S aAE

Y rnt ol 2y

=5

R

e
APFERDIX A (Comt’d.)

guamsnto Chemisal Co. {Dayton) Nev progrem belng orgualzed. }

1. B‘.ological offacts flloving chroplc exposurs of animals to
vcienium by inhslation and parenteral adminliatration,
2, Corrslation Yetween chrenlce sxposurs of vorkers and polonium
excrotion rate.
3+ Mechenism of action of polonium toxteity,
h. Development of spocial health physits technique for specific
usa in poloniun purification.

[}
'.'
:

i~ Los_Alsmos : . »

pemmitaion from the copyright bolder,

{
' 1. Fundamemtal ntudiel on the effesct of scute radiation exposure.
2. 7Treatment of scute raflation dlasess,
3. Mathods of detecting esrly Sgdiatiun changea,
4., Metabolimm of plutonium, U2/ and other radioactive mteriau.
‘- 3. Detection of accumulated plutonium in the lungs.
: 6. Biochemical studies of nucleoproteins and the effect of radia-
] tion on the fundsmental physiclogy of the dell,
7. Detailed study of absorption of plutonium from contuiutcd
vounds,
8. Aoy apeoial problema arie ing n'm medical bazerds peuuliar to
this project.

d ia sy fnghion, without writien

Woatern Reservs Univaraity

1. Investigation of the toxic effacta of thorium and its ilsotopes,
2, Comparative studisa on the blological effect of sxternal radie-
tion and that from interually depositsd radiosctive materials,
3. Use of radicactive uotopu in fundemental blologlcal resesrch,
i
Theas gonsral titles are givun inammch aw 2 progran has nct besn
actively formulated, .

d, copied, of

inl sy be g

Contracte Awvalting Approval:
University of ¥irginia - Dr. Alfred Chanutin

Study of the sffscts of various types of radistion (alphs, beta,
gamas & neutrons-) om ihe eirculating blood proteina by elsctrophor-
onis and proteln frectionization techniqus. To datermins whether means
of* early detection of radiation damage cep te accompllshed in this vay.

No portioa of this

University of Tennssess . Dr, Hemry Wills

Study of the mechanisn of taxle effects of uranivm and other heavy
. metel compounds on the kidnsy., This 1ls a cootimuation of Dr, Willse'
vork with the Rochester Manhattan Project during ths wvar anﬂ eontridbutes
Lo that geonersl etuldy,
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Tha mechanivm of blood vesael imjury by radiatton. °

2ons merrow injury by redistion, its r
treatment ., ’ epalr end

Mechaplem of "metal™ daposaition in bone
of removal from bone, n4 mechanim

Protein degradation folloviog rediaticn sopd chemical
injury,



withowt

Library, Univerity of Califownia, San Prancisco

3 in any fakhi

d mary be

Reproduction from Special Cotlzctions, The
i d, copicd, or

« No ponion of 1his

Uroversny o Calfsena at San Franeisco 1
m\r ai Cxectars oravy, San Franoisca CA

.nc"aacu SERER T TLE

FETT K wapiEd AL FAFERL

FL.E TODE N0

_;::Ess I WG /'J' ’_a..: /} J/_:_‘ "T"'J
e COPY
) *é

FOLOER hAME

Lt dem Srep o DR S A

MNOTES

permission from she copyright holder,

FouRC 3 7 .-"-"?)(J"lf #';.A Jg{) /!'./;jr/,r/‘;/ )
&
- .
""__‘-v et
- T
%‘ ™~

APPITDIX A (Cént'd. )

I General Studies of Radiation

The radiationa encountered in nuclear fission as well as thoae
encountered from naturally radiocactive subatances divlde themaslves

into the following types:

Alpha rays, beta rays, gamma ruys and neatpons,

Information avallable from the Jliterature on previcus studies ihdicates
4 rather extenslve knowledge of Lhe blological effects of X-rays and
gamma rays and very littls information on alpha and beta rays and

neut.rona .

oubline:

A. The Physical feszsuremsnt of Badlatlon of varicus t.ypea = Lere

The programs mare and are organized using the following basic

{t is neceasary to develop methods of accurately measuring and standard-

izing the dosages of radiation to be u=ad in the biologlcal sxperimentatiocn

and measursment of the extent of any hazardous radiation lhj.ch might be

fournd in a plant area.

B. The Biologlr.': Effects of Radiation.

deletaricus ef fect of radiation on the animal organism, it becomes necea-
sary to determine the effect of controlled dosages of the wurlous Lypem of
radiation on various aninal species, so that such cbaervationa can be used

Becauss of the known

in the control of possibla human exposure.

The types of biological effect possible to study are:

(1) ZIhe Survival Tisme or percentage that the effeoct of a

given doge will recduce the normal life apin of different animal apecles,
(2) The Gupetic Effecte of rudiation a= manifested in the

developuent of abnormal Incdividual Lypea from changea in the hereditary

mechanism,

(3) Histopathological Changes as demonstrated by abaormal

changes in the make-up of the varicus boedy tlssuss.

(4) Physiological Changes produced by the alteration of the

normal runct-loning of animal tissues following rudiatien.

{5) Biochemical and In

tic disturbahces nhich are t.ho

potential source aof these physiological abnormalities.

~
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_- C, Msthoda for the Deteotion of Mipimal Ba bunl '
; diati
‘ geveloped directly frow osrasrvatlon of the atcove Lypes :nao:ra appelfi:?ta

. atudy of the buzan individual or worker. Thess incluts atudios on:

{1) Biochemical snd Enzymatic Cha a vhiah may be datectad -
and which, if measurabls, can ba torrected befors irreveraible demaga hae
taken place, ZExemples of such change vould be effects on the metaboliem

of 1‘;:opropor-ph;v-:-ma s eIcretion of abnormel substances in the urine and the
lika,

{2) It has besn known that rediation dspresses this funatiom
of the hemetopoetic system and detalled study is Indicated to dwtect early
¢hanges under coatrollsd dose radiation with all bBlood slemsats under con-
tiououa observation,

{3} The Production of Anatcmicel Chengss such as epllatiom,
skin erythema, =nd slterations im the integrity of te: skin and the like
must likewise be studied under countrolled dosegs. )

D. Studies sre likevise iniloated on mathods for the prevention
of redtati . These laclude: .

{1} ¥sthods of ghnical detection of external radiaticn by
the development of memaitlvs dlrect reading Llnstirumsnts capa
detection of ancunts of radiation well below thoss nacesasry for demon.
strable Injury to the animal subjectes,

{2) Methods for the dstermination of harwful amcunts of
"radiomctive dusta 2nd gases Iin alr, in veter and the Like, ﬁn;r Tedic- -
active materials like radium are deposited ig the body and in such loca-
tiona produce inYury to timsus. Methoda dased om the dsterminatiom of
dapngerous smounts of these substances Dy examipation of the excreta amd
direet messurements of tbe body itself are nacessary.

E. Protective Measures, Studiea on the efficlemcy of shielding
againet radlocactive materials, the efficiency of exhsuat and ventilating
systems agalast depgorcus. auate of dusts, the developmant of protective
¢lothing and davicen, and the devslopment of remote control processing
Dethods have baen extremely Important in the Msnhettan Diairiet protegtion
program to date and will continue into the future,

¥, The possible therapounis of radistion dswage by the uas of
replacement therapy for the damaged bodily elements, as vell as the reduo-
ticn in the axposurs folleving depoaition of radicastive materials in the
body descrvas considerable study. Replecement of the damaged heoatopoetic
olemente destroyed by sovere radiation exposure offers one poesidility; de-
tectlion and neutralization of unknown toxic sudatances produced by radia~

ticn end other such 3ifflcult problems deserve conalstent snd detailed study.
Coct o - 9 - . )
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APFINDIX & {Cont’d.}

All the sbove studiss are uecssssry on alpos, beta and aanmn vays
and psatrons of varying totensity, In eddltion, the rediation from the
radlonctive eubstences t0 Ye discusped hes likewies to be consldered, Also,

the effacts of acute and chronle azpocure must bs determined becauss of
thelr diesimilarity.

II Hazarde Due to Stsclal Materials

For braviyy It le proforable to diacuse the potential toxlelty of
apecial matorials by firat irdicating the type of study to be carried out, '
followed by the prasantetlon of theas materials on vhich studles bave besn
necesaary,

A, First, an actusl determimation of the toxicity of a audatance
must be made indicating how poimcasus it may be 1n both acute end chronte
expoaurea. In thia way the toxic lsvels may be avoided ip ladoratory and
plant eaviromments.

(1) The uode of emtrancs into the body by ingestion, inhala-
tion and skin absorpiicn mus$ ba studisd sa different menifeststions and de-
groes of toxicity may be producsd by each route employsd,

{2) A careful enelysis et be made ms to the charmoter of

the blological changas witk the production of physlological, histopatbo.
Toglcal and blcoohemicsl evidences of tamags incurred, -

{3) The nature of thmse injuries and tha mechsnism dy vhich
they ccour wmust likavise de studied inesmuoh as thls affords lnformation
as to the mecessary protection and indicated tharapy after sxposurs,

B. Pravenéativa NeaBures require pgtudy.

(1) The effactiveness of %ﬂical mathods for the ramoval of
hazardous duste, reduction in okin contact and rreventicn of Ingestion must
ba measured, snd mathods for socurate dstermination of auch hazarde muat be

developed and used. The use of certain chemlcals, olntments, and the like
as protective messursg muat be studied aa to their efficiency.

(2) Protegtive devices such ad respirators and slothlng must
be tested on required subatences agsipat which they will ba used, .

(3) Finatly, appropriate 1n§sntisation of therspeutic measures
to be used In the troatment of both acute and chronic polscning atates abould

“they ocecur in induatrial exposurs must bs mads,

Completion of mll phases of the above program on a variety of audb-
ntancas yrovides complste Information s to the medical aapects nagessary to
bs consldered in protectlon of the worker, prevention of injury and treataent
of in)ury should 1t osccur, :

115609 | - 10 -
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APFIRDIX A (Comt'd,)

C. OGQubatances on vhich studises of this type are RECIEABYT Ars:

{1} Ursnium and its compounda

#. Uranlum metal and ita chemicsl compounds, oxide,
nlirate, chloride, bromide, tetra snd hexa-
Tluorids, sodin® and anmonium sulfatas,

b, Urenium chaln of heavy metals

Uranium X1

Uraniios X2

Redium

Folonim
¢, Rigelon products of cleavage of U-255: and plutcniom,
6.

Artificial isotopes of uranium - 232, 234, etc,
: {(2) Thorium aﬁd ita ohein

{3} Plutonium

{%) Speéial hccessory Materiala

a2, ZFluorocarbone o, Baryllium
©. Fluorine 4, OCthars
ir Production Hezerds

. The resalts of atudies made on the matsrials dlacusged above are
applied for tha prevention and coatrol of industrial hazards arising in the
largs mannfescturing sress vhers theae materials sre used in lsrge amounta,

A. In the Zlsctroms ic and Diffusion Methods for the laclatienm
of uranium 2%3% tie wajor hazards are the uraniom eompounds, the con-
centration of ursnium X1 apd X2, and the apecial acceasory materials sud by-
producta foramed in the process of menufectura,

B. 1In the grephite pils vhers plutonium {£39] is produced oo a
lerge scale, the hazards are from the slpha, bets sud gaiZmn roys, pewatrons,

th# plutonium metal and its compounds, the various radicactive fimplon pro-
ducts resulting from tha pile operaticn,

C. The chemieal lsolation of polonium following lts formetlon in

the plle incorporatas hazards from alpba rediation folloving absorption into
the body.

.
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APPENDIX A (Comt®d,)

D. Btudy of the medlcal sspecte of plant progrems aside from the
anation of the effact of radiation and ohomleal taxieity, include ad-.
Lonal informstion chiteined from plant investigations a» from:

i {1) Clinical survey of all exposed pcf'aoﬁnel. :

% (2} HMonitoring of hazards by apecial lustriuments aud methods,
_ . {3) SBurvera of new typea of graphita plles and production

%f egulipment, ’

Ea:.ardn of Atcmio Catastrophs in Production Areas,

%& ’ A, Dneidiate Effects

(1) Redistion - the radiation cccurring at the time of the
eXpionidn coupled with Dlaat snd heat ceuses blologleal

affscts vhich may differ from thoms ocourring followieg

othar aputs known effecte from gokma and neutron redis.
tion, and demend study.

{2) Blast - the blest cf atomic explosion {a so lutense end . L
may dave totally different typss of slosk waves, vecoil

)

- B waves vith cther anique dlolegical effeots whioh ehould
'% be luveatigated, ,

%‘

{3)

Reat - The intenso burve from actinic type of radlation S
heveé not been ptudied, This plso imcludes the combine-
tion offect of mll three items in this group: blest,
rzdiation end heat. .

3 {B} Dolmyed Effscts

s o .
g's {1) Protasctlive Devices - study of methods of protection
i ) azainat the radioactivity deposited at ths time of

E% blast. - -
1
.E-
]

(2) Decoutenination - methoda of dscontamination of #oil

and the like must be worked out for cleaniag up active
aroas, :

{3) 1lnveatigstive Equl t - special equipment muat ba

Jeveloped and teated for use in inveetigeting bombed
aress, '

(%)

Study of casualty effeote - fisld etudy of flselon
tlonds, possible injury to watsr aupply, moil end the

1iks, busan demage by populaticn surveys.
~12.
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: APPERDIX A (Cont'd.)

{5) Study of treatment of all immediate sflecta such as

radiation, heat and blset, '
(8) Preparation of partinent infermation in_proper form for use
by cataptrophe units in production areas.
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