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Ths teccrnology of e elniic Leid treset, iilicing ths ©
vhich had bees armeiel s=d proserv.d by {valesentrl gaicatizdy dusizne
the previoue docade, bus rreulvsd ie ¢ mzvrerc. T
controllad nuclear enorgy 22 a rasc oroduction scale ir botz o liabilityr

and an agset to hwmanity, Crips o Uho euiziacics of war the firsd

(S B b 2= s
caticn of thie trsmondouc torsi ras it ol desimiction. Conscguratly our
violext iatroducticn %o ihic aer giant whkich waa corcziwved ir sicreey and

born during o psriod of actiomcl ard izdsrmailoac: warest md tweroil
cauced many t5 look upen tks fuwurs with mictiust resulilrz ip so=c
instances to what eppro=ciesd e aaticnel and izicrantion

nced mot e Lo casa, if the propss coppuri Lo festizamizs from our

Tederrl Grvermient it is nct walikoliy thet the veit oze o iro icesd-2 viil

3€0 mMOTY 2SVILCAC male in the {icid: o X

2cicira, dhrzic

1
el

7, caditicy, dislegy

end indusiTy, racuiticsg iz butter aaliczelr Nsilth, sresperiiy oad hoppixcsa,

Tho group azsocizte2d with the taretLiss trs-ren of the Yarh-t

AR LRSS
Project &t th: Wivercie of Rochucolar ic confident dmen 4l

goverumental support of = pusleTor pregrel of rastarca utilicizg the
productc of ccatrollsd muclicy smergy will rosull

for hunenity. 1t is with thic coufidesuce thot w3 wisi to prosent what

iz {zvrovod conditions

e balievd to be the eseculials for s propor vomduc: of such a progrea
relative to cceurlty, durctisn, orgarig-ticn, sphiors of rossarch activities

and budgat.
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Intellectual Freedom:

Sciencs Lears its choicast fruisa wi-z “hics ir o crcase
fertilization of ideas. This conditicn can ®C obialr:d caly wlws trare
is & Dininum restriction placed upor frzu perconal Cir.uzsion, putlieation
and particlpation in scientific meetinga. Thes2 sre the zadia for i
exchangze of ideas crd the sources of stimuil., T3 is by granting the
greatoet possible Ireedom in this respsct that cz» can hope to reiain
the intersst of tho many emipeni sz2ientictn througioul thr cowmtry —ao
have been connectec with the atomic boab projact for pocti-war progre=xs

under the auspices of a govermmental azszicy.

Long Term Support:

Tho many fislds ard brazcaca of feioncs whieh will e bzaelited

by tho production of controlled nuclear eacr;yy arcs o munzrous that for

the succe3ssful exploration it would seom occzatial th- aeMimun pro=

gress is o Yo made such ca wncertatiing will heve %o ©s sponsored by the

Poderal Soveramsnti. Suck belnz the case, in ordsr ¢c rciain or zesw's

men of suficient exparismce to fill tle zzeitisns of hesd of the warious

departments it will be nacescary to provide e micimm assurance of %en years,
A tonsyear Yenurz le emcll in comparisem %e fzxe» sgsuccnce given compirabls
dopartzental heads in most wnivoreities, Trke maturs of the progran s such
that to insure contiauity =2nd correlation of resgeercn thiz ninimm 3is re-

quiredo

11845280



Integratics with dccical Sehool snd Vnivcrciyys

Ths organiszatica il srogram Lo 2 tuilliitiis Do be irtegreitse

with tue Yedizal Sehool ead mlivorsily o insure

. s .. ]
Sk rmaziag 4o sosults.

Tha d-par‘zant heads, wlwre pos3ible, will bo prorssiers of edisting or

campareble dezartesats in the Umdicen) Sche-l o7 elsathksrs in ths Uoisors

-

sity. Wrere this %8 mot pecsidble tiz lapuridisnt head rhovld be of
profassoria‘l calidnr apd 5 sueh waressts full proleccericl raglt,

Therevor possible, through colpiratic. wita tho Doan of the
Gracuate School of trs Univercidy, fslloweline 1ii =3

ment to problang isedirg to groluata craui Lo toverd cdTan

&+ -

In order to inswe “hs grest.st use o zoTarmn

support and the benefite to be Cwrived from this T

should te tho recpeomeidilit)s ou' the Director of the proposcd project to

epcourage research probi:ime im tuc varisus Lot crcity departrients vhoso

B e = LI JOe AR D ” - T~ . o [P
seleass cad 2:cilitioc are eowilatle for pretlcas Lizving a corzzatiss

valus.

F184281



=5

noCoogIm o3
.-l,u'-JLI TJJ

1, 7o develop quentite=iwe reothcdr for the ure o radio-cuibon,
C14, mnd zacdis-hydrozsn, 53; ge vreoclrs £l Lheir applisuiioz to +he

generel fi21d of medical sxnd biolo
2, %o uiilize ihese new tools iz fuudamential invesiigations of

goneral metabolism, degenerativa dissases, the ogivg orocess and cancer.

edCuea.

8, To study the cheaical oad refic-ncitivs hanuirde involveld in

ths irdustrial and in the ailitary uss ol ruclesr easrgy. The setting of

tolerancs limits besed om tle re-ults ol thaecs cucies, «nd 1l instrus
mentation for implesantirz thuse recoumsndstions,

4. To study “ha prerm-cology of tho rediocesctivo elsasnts
recenily made avallsplo ir qumz=iity; such studies ars izdispensabla pire-

requisites of the “pocepavtic cpnlicaticn of theze eli:sents,

5. To stuiy tro wccamaics o7 tha Tiolonical action of radiation

in goneral.

6. To dovrlop a codrdinniod program dirscted toward the augmen-

tation of the rssourczes dowoirl Co {0 priventiion an?d dstectioa of cancer,

the care and irsatucnt ol e=esr patlizrnis, anl “he dinssmination of mor-

ledge about cancor.

NOTE: In the folloing progrems theve zay csiu to b =a appareat
duplication of psraomunsl, suck ac phyzizisis in msre than ome
departmsnt, Howsver, inm 2ach inctanes thase iadividuals will
be working on en eatirely differsnt aspcct 8o thet there will
be no a2ctual duplication,
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DEFLRTENT OFf USOICL ¥LT7SICS

Darertoost F3ud, Dr. ¥Willism P, Zzle
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DEPARTY 2MNT GOF MUDICAL F'VSICS

Motebolic Resesrch With Lebellad Hlso-zis,
Instrueentetion

Thie department hes tvo primery ovj3=7iTess

I, To davyslop cinerical and niyciczl metlcdn, wiil the necessery ine
strumen=ation, for the eeuyr utilizalicn of lulnllad 2leazats and other
physical tools ir mecdiccl and blological merconiee

I1. Predeominantly but mot entirsly im cocloperztits rez nrcl projecte
with other deparimonte of the umiwersity, to spply thes: mcthols end
tools %0 *ths eolution of rorcserch pre®lize in msdicire, biology and

chenietry.

Coe cloes of provlems to tlw zelution of which ihie dgpert-

ront can mele subctan:lel certritutions i vyp

t—te

i2d br +try centributicne
of the prosent Zivirion of Speciz) Froblins W tim lorhaticn Project.
Trose iaclude:

1. Stzien o tlo gunntitiidve midtcbelic bzhevicr in eniarls
and husns o racichciive slirionve e.d cospouxnds,

2. Stidies on “ic toxie prorzriics ol these olsmente,

3o Tk ex%tuing of tolerznco limise tes:d uten the

resulty of
tbhoce 2oudise.

4. Ip~ircuonteiica for inplemsntin- thasc recomeondeticas,

5. Rzcecreh oz »nroduction aad enrdyriical problamz of intereat
to the Distriet,

A gecond clecc of problexzs reprecents work bringing to fulfill-

ment thc implisd promise of the controiled releasz of pucleer enorgy to

j1guzel



8.
the solution of proviams in vislojy wnd wsaicire 3 Mw.d_.oeiel importazce;
problems whoso soLuticn glves soosice ol damrovcd
discaze and prolougiag of ths =oeul spaw ol wwr.r iirc. Tonit projvem

is based on the cisuapiica chai peccs oize uwaeladi Loo o2 3L ac Jilllary

valus will bs eims of fuiur: jovsitmiunt spcasorsd wuclzer peseared

Typical of thes2 provlacme arsi

1. Davelopmert of curmtitative motZzuc Lo iz wae of ruiio-
caroon, €14, an redio-hydroger, i, es tracsers in bielesical receerch.

2. In codperztion wits tha Durnartuert of Chsulsiry to devaicp
mothods of synthesizimg thscs elopents lato orgecic ceuucimds of ressarch
interast,

8, In coBporetica with the Depurtount of Pathology to ctudy
by tracer technigues tha rolo of rartimsnt ecowsouris in zrowth and weund
healing.

4, Iz colperaiict 1ith thy Pepuriiert o Cmeclezy wsld other
wiverzity dopartoeats to soucy tho matebolist o egirg =ad tuzor goowth

with appropriatoly latalled coopouzds,

5. In sodperatiou itz the Dapurronoat of “zeology %o seurck

for redicactive caupoualds ¢0 .3 will comcousruio prulerentiddly ia srowing
tusors and therefarc be usefll ageats im twmor therapy: To i
isinz compounds olmlcal thorageutic trial im &riralg and humens,

6. In colperatiox witli Phermucolegy azd other university
departuants to follow tha pathiiy im the body ol {r>rapeutic agents used
in tis treatnent of didoeses,

7. To supplezent tlsse studies with studies utiliring heavy
nitrogen, heavy carbon, erd hsevy aydroger im eppropiriate instancse,

8s To devslop an2 uiilize otker paysiccl %toolc im macdiesl

ressaret.

184285



Tentative Personre®l Rsquirexsrts =2ri ‘ui:st

Departnent Faad,

(Provisionally, Dr. willien P, Bale) 26 - 12,000
Head - Chanmi=ztry Saction
(Provisionally, Ur. Rober%t Fink) 5 - 8,000
Bead = Fhysioloygy Soctica
(Provisionally, Dr., Johz I. Fursh) 5 « 8,00C
Head = istaksliam Saction
(Provisionally, Dr, Lsox Mill.r) 5 - §,000
Head - Inatrirentation Saction
(Provisianally, Dr. Thoodors Sm:-a) 3 - 2,000
Bead - Physics Secticn 5 « 3,000
Boad = Inductrial Sectinn
{Provisioaally, Pr. Luvills Sieadzm) 5 - 8,000
€ Rosoarch calider perasansl 3« 5,00C
11 Techricians 2 - 3,000
8 Graduate ctudonis (Total) 8,CC0
Supplomentary porsonml

Secrotary, izstrurzat za.:a, ote. {Total) 10,00

Totzl avarage poroocesl  3118,500

datarials z2nd suppliec 30,000
TOTiL $148,500
Cecatinzoncy 10% 14,850
TCTAL YTARLY BUDGET $183,350

I18428b
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PROGRAZ AND BULCET
or

DBVARTYSNT CP PHAZ'ACTLGGY /0D TOXICOLOGY

Deparieea: Faeld, Dr. Zercld C, todzs
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«1ll-

DaPAZTC'T OF PUATACOLIGY AND TOXICTLOSY

—

Ganeral Descrin=iom

A program of reeoarc: i Jsscribil garsvith tessd on zartain

studies ir toxicolocy =ad iucluding tha toxic aetiom o waw valioactivs

[

substancss of great Aumcnmeatal anl sracileal iptereet,

Speciel aquipmont, laboratories =i trairced psrzonrel ars at
hand. Thess facilitice could be prclitably devoiad Lo 2 reeled sxtsnzion
of ¥mowladge of tho toxicology of thc mew cpucial materinia,

The funiamental oprogran mepreseat:z o field of investijatica of
profounc scientific interzsi, Such work misht be tae lejmote ol ths
University Department, Tie prasiicel prosram is ccrrelated with the
University's interest ln industrial nygicae.

»

Da

A department organizetion i3 descridzd empablo fu-nishing

the reeded informatiom.

Purpose

The aim of taim reconrch ir 4o studv the chemical end racioe

active hazarde irvolwnd in ths indusirial 22l ip the military uzs of
nuclsar energy. The prosram, as predctind, atimn-ts to 4eks alvaniaze

of tho “imowshcw? available in <t:o INochagter group of recsiarch workors,

Justification

Se= elezonts (corieinly slczents new to industiry) are being

hancdled bty industrial personvel, A thorcuzhesoinz furdomontal atudy
must ve mnde of the toxicolozy and pharrccology of these slemonte in

ordsr thet incuat=ial yzlene praciicee =ny bec esteblisk:c on a firm basis,

184288



Depertment Orgenization eni S2rsouze

——

This progrom weald comsiiiiie tho dutins ol a lsjwr@.int of the
Sehcol of Medicira and Lapiliniry ¢ i™e Jiivrrcity of Soroastoe: uel
deperiment would be imow: rr iz Dozrotiiat ol Fieinsueieyg end Toulcalogy,
Tho facilities which iz cveilobie o whisk =ight be nsed:l ere feccrited
bslow,

The doparimsnt wouid imdericke 2 lewz tora progjrur designed to
investizate 'bhe f-ndmesntel bicehsuiesl ezxd pharzocological probions

rafarred to end would eerwz a3 ¢ cazisr of cemsulternt toxieologiste for

the various industivics involweud.

Dapartment Staff Ysxlcors

The hecd of tiha dovarim:nt would ta a ms= of piulensorts rard,

Ho would have &c his cssictento mos f noarly oqual steius, in charge of
(a) fundamentel toxicolory, i) shamzscolcgy of 7ariour epecial matsrinls
and (¢) tho prozram of ladustriel hyziene. il Jwaior w:zbors of the

department would bo sslecied im pars

B
.;
3
*

-
)

Crea i3 young won ~iho have baen

tczined durirg thd padlu UUo yoars iooowe labovator omevhat 3i

work,

Groduats Studenta

An sosznitial part of the program would bo tho sslsciticn of
asn who ould cums to ths departasct as candidatec for graduste degrees

sad who Jould rscaive trairinz ic tiizstical ivdustrial hygiens as well

eo in fundamental health prodlezz voizicd te The imdustry. These men

would be availeble after = fow yzars for Tecearch positions ecd for

indugstriel health cupsrvision in ths plamtc,

I18u289



Wo ar> foriumete iz huvio: at Roci:sisr, practiczl texicolezists,
shsoratical biochcmiats, pharmscolcsictr, blopaysiciuls, e.aperic in
cyclotron and oih.” medsma tooiLlzuls WAS Ve Lord workiag togother in
a productive fashion, i3t on Studlis of Taddcactive isalopus a3
biological tracers, ami late: 2a various nhzsos of the laniattan Project
Thace men reprszent & prizitltl foenlty for the dspartments

A Tunstionisg erperizatic: of mcalfold indsrests aud notabis pro-
dictivity is svuilable, 2y buildling om wi.als racilities nad uiilizicg

g

nose whicn it into the orezrim, ths muzt rapid picy:
Tho pzrsvacel Trouirsd era & Tev adlc

[O-Y3A9 SR AR A

end gradusts stuceats. Zor thz Nupdansutcl zivdiss enly

v
9
[8]
)
(s 4]
]
™
-t
L]
-
[t
'.J
[e B

wouil bw indicawds o soceisl assigmncuts would be mods, For tha prae-
tical tozicolog s the cicuert coopsritica would ve aairituined with indus-

rrd with tecinics?) scicatisits who hod sutnitted

Uy povaran2oo-o0i:ad oo

.

acute =2 shrseic toriceloy mo wmdco WS i

"l
[+
H
b
o
-
©
T
(\:
\ |
-]
"
i~
o]
8
.
o]
(=]
o

of thouvczrnls of datilaras, auck of which —octi v utilized in the continua-

tior ef such etucizg, Spgoeicl inciellations urs on hend stuch as the ex=

posure chambars for lurgs jreups cof wiimala in carsfully

controlled atmos-

phares, spscisl amalytical Coviess lor cexpling chember atmosphors con-

tajrcing solida as wall ac vapcs3, epoetrozrachic

squirzient, veriocus alpha
coummiers, Geiger-lusllor courtrcis, narilicle-sicze instroments, In addition,
in college, medical school crd wriversity dopartments are valuablz tools

suclr &3 the electron microscope, cyclotrcx, staciropholomsaters, Tiselius

1184290
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Apparatus, polaro;repiy hig wecuw: ¢;2lic atill, as w2ll a3 plinsters,
colorimetere and the o*izr eppavatus ¢ & vill-egiipped nodira laveratery.
ot tie lens” of 4he Tacilities ie ‘i cpeciel 'kzmei-hoi' developed
during tas pest tio yeara. In edditier tu tuc gei-lisl meavionad atove,
treined personpel ars available for kilney fuastise %asti, liver f
toets, blcod cletiing chiractoristics, stuliss of wcuplssing atilities of
potallic ions, stuciss of pulmcaery rotenbicy of intelal cust clouds
ulraerefired cremicnl mathode for T, for protainc, zmzyues and lipiia,

-y

end the suendarc hioshemical exd clinicel procsdurss,

Plan of Prohlexe

Tes mesiu impirerni ospect iz that 300d men chould bezin fundas
mental studios te wkich therr migh® w3ll davotz thair sclentific lifatirss.

At the pomeni, ™t are aivtsoplinz to outline the protlaams thal sppzar to

-~

ba most interasti.g 1o thcoi3e mcr enzzrad ia this work, special attantion

&

has btzen zivem tc thos2 orsdlazs that oipear Lo wave 2 riascorabls change

——p

of success in a poriod of five to Lo y3ers. we lo rot irtsnd that all

of thz probleas moatioancd bolor ahoull ba stuclel in welnil

1, and on the

other hand, 79 do mot intaud tc liamit o atulias curie; thn Jivs- to toun-year

period to tka rsuzgzations licizd herstith, Thes:

many personss theoy linva tcma editad by Dry Voagtl.n and =yself to the

extsat of discarding waralated suggattions. The oreblems are organized

in two divisionas firat, those having %o do with fimdamental studies and,

second, thoss dealing with a tractical prcgram,
Growirg out of our oxporionce with the toxicity of T the problams
spscifically mentioned deal with the coxtsncion end completior of such studies,

Investigations of other radioactive elemerts omd ihs furdamsntel radiatiom

problexr, bicchenlcal apd phyciologiczl, esulé foilsw e cemparabdle developmens,

1184291



Tka progren diseriltol hsre [ty B9 corciforald af enbhrocing

two related partsy e fimdumarrisl orcira

Py -~

studies woulld de the roasoasitcility ol Jour JiTisicac af the2 Daprrinens

Pivislcx "'-o~rv

F\md =4l

Too m ki3 3 wnin divisisas,

I, Toxicol Fim=s, th3 tomicolomy of subsinncss of lndusas
« Toxicology im7s, 2 = z S¥necos of .
Trial iposisiey ozl %o —ihich inmdustrial

~REozaras 2mist in tho dxoolopitat ol atonie

pvm. <

II, Mechanim Sscon@, zoashanime of astion of Ssuic somzoumds
1["’ ths warieus theorazsutic cubslaunses, 3.3
tho cullozznids, pwaicillir el maw druge Tor

a

II1. Phaarmacology

zneolozy of e radicestits
=032 availadls in quentizy.
o cluds tThs fatt of Zanso sle-
s zootaigtersd o raricus form., xxavlscy
szt i om indicpzosatla prorcguisite o the
cecrnssctic noplicniion of theus alemszata.
IV, Ircuwstrizl Hrgzicao Zractical
Lyl T
iy

hs uroacdieal progran %as two meir diviiions,

> tozicologieal 3tudiss of 1ncu..a'-"\11y

b @

iaporinat wotariall wnder iaboratory condi-

tions imxediately irefarabls to plant practices;

Seccud, wathods for survoying plant hazarde,
Gis sonld iirrolve dovaleping ocad c::hc:‘atmg
Tooiian inztoumsnta, favsatigzati rg dust collec~
Ziee md other air saapling siocecurce as well
af TacomsInaing sensitive routine rmethods for
detceting incipisnt poisoniug in porsonmel,

1188292
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Tais entire pro,ri: of furdaz.ricl wrl noreticnl Incciiicitiors

ol

conBtitulss in coe sengd e rojor :iizn of rocrorcoh grooiin out ol rad

A oot
clozely essocistcd with the v frderlry esocolelizd «ith cuelols poiors
It would be imposaible to stuly ell of tto puleibls remilicctiicon: o thic
prosram eimultanocusly. A 22011 group owoh oo o Laivoreidly Dooerimont

vihich night by slesdy eflort ovsy © poriel of yoars investigate ley perts

4. ~

of the program,

F184293



PRYIEE G UL IYAL BONTLTNS
- N ey R - Y P - -t - .- .-
“te fupdi—aniol sindice 2oy b ozewlldarsd waios Lic liads, r3
unid e
. 2l EARTY -~ o~ g h g “._‘.. - 3 :
folle-s: 1, Torxieity s%uiirc 20 %; Lo roo®™ rao ey of reiisastive

elec-ents.

Sach of timse tspice «211 U dissusisd triefly koreniih; doteiled

Ted s IOE

A~ pma

stotemants ere izcluded in e eprzoded TT.UlIrs ov Specifiec Prab

I, Terleity studioc, Thzos sre zoo.psd wudor the Joliloiiig hnads

DL aps L [V AN o BOEE VRS

A, Descriptisn of Chrori:z Tolcitr: 3. owirvz Allemile Chacantrations

C, Tolerance to T Foisorir3; Ds vechiciam of T Poizesitnyy aomd I lethods,

-~
Lol

L. Dzecriptica of Chronie Teuizity, A doseristles of the
curcale toxicity of T compounde io siubrily The moct uwarlul i roCin®
ex'.enaion of preccat worz, To pionE ol TSy eIt SUEEUIe
toxicity tests Uy iuhzlel:w ¢f scupyrauds feor which T toum Alieabl

Concentirationg wrc 2ci, ~a 2} A &'x ' 2 texmic reson

duct congantrelicuin,

wels be voluenle, obonmevory giudiss of o chrenis

pouw-ic othar thuw Uhei> curTel thy wuesr luvishigation
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elucidasion, a6 doec the iztiel ectiosa of high dozul of U
anirals. Au impovtant quevilow deols witn ths reversibility of kicaey
injury, thet ia, whether ropoired cud regomtrated kidasy ticsve iz in

fact normal,

P184294



L. YMachenizm of T Poleoning. :bit iportant fleli ‘ebant rich

coneidarable kmovledpe enicti) Foe Lesa abLiviiad weler trz follioviag
neades

ks T} L ] dive Y3 o D . V1.... a.
Pyyaisioginal stuli=y, 8sush g clao s

undermtand ke changes in renzl Tuzsliex, Thyaiols eal Sweeslen iesus
of strengzth and stroxira aleso might Ye inelucsr, HMelal:tllc eflses sheim
by chomical studise ars ne=dad,

Effects on tiirues, esrscially
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ag to siructars enl clezical cheraciorintlier, are 30 ihe firs?y impoiriance.
The liver fumeciicz eeta oy o9 tha zo2l cansitive lniieas of rarly T
noitoning yet oveilable, Binrod siuvdias ghovld bs cortimusd,

Sentitiza ‘taste, Tuo urinary toels, anwely, catalase

and anlao acid exgretion, e£rdear to t2 adst protisin

The aflz.tr oz worizan 221 coastitients wad alzo efforts
Lo @37alad prephilacitle piszriwts cgoinct T paitoning Iaserte Justisr

"04 -o

I, Haghodd. A mucioar of mredad matinis haws boen outlinsd

cloarly eucugh <o porait srosifis 1 205ticas to b3 rals for furthur work,
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- 1-ed “has 2ywto
1 zuat ba smdbmailed that Zovicvols
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otrer alsnzsls would

ba expertly carried out uzing toshiiscs serlietal inm warking on T,

1I, Fuaroacoiogy oif fzilonctivey Elawonis, Thres =ain hoadings are

gurgaated,
A, Thc lute of thos> elaments ir the body,
Bo The offect o= tha bedy, bokta of chemical propsrties and of

raciation propertices of the slezsntis,

Co 290d on such inlormetior, 2 secrsh for suiteble moans for

expiring 4o elanmzats thersspoutieclly.
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Vs zueh verc hee Leen earried out sirse ilaet 20 0 tileoyr o

of Voresllllely vhich waz

Sram moetly with T tertrotess Tee noniiratoxic actioz o

TRVTITT2C Ll

cevarad tveaty yeerrs later nmokes Uorccuileky o vorx quictienadle,

d -

Mae of ths woet ixportent suujircie uater inTectigation is th

factora which govarn %z cocusuistior Cspositics o7 T in bon
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subgequent mobilization,
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Tne practicel probleae 1fj;y i com: tlered wads> o hen3d

1. Toxiei%y Tests, erd II, Incusxial gl

(A" Tt

re -~ . <. S W X - LN . S IR
I. %Toxlziyr Tooiz, AL treonnt il celwmsesr outam ol e

— et .

Mamhatten Froject is cperefing the lerzzsh “cxiciny est lahorotary in

the cowmtry. A continmuetiom of scome ol tse poasent nrzonizatica would

provide (1) adeguate facilities, imzirusentc 12d equizveuni, sac (2) trsined

and experisnced poreornel, Additioncn: perseesst yould includs bine

chemists, enslyticel chemists and eegiidarg vho warld ¢3.% closaly =rith

the techniesl men from th> varicus indust=icl o provife *toricological

-

jnformatioz Taich Trould bear meutaly o1 the protlzms ol industriat

bhealth, A4 sulficien% sta’f ol toicoloziiic ¢owuld 3o aveiladls %o per-

form shorteterm e:porizouts (deternizing nopveximats tozicitien) to

) O et Zan 2L CYd 3.._3-:‘.11'9(3:;

Facilities axould 2liac r2 avzilallic Jo oz -7

that Tho pr-sconol ol thy toidconlozy group
At v mmumuT o ctaring orocessse in the

plante by porsorel inmadpocticae. A sles iialzma =0 this

to eliminate smasto and savo o by izmounlts S praduction of amasded

toxtcolozieal informatiom.

. Iadasirizl Brzisna, Wothcods for dust szmpling and the

like can be orizimatsld 23 novo or adonisd ~zd porfectsd by this group

waich is new providing fuch ovsorvatlioas o= the atzospheres in which

test anin2le ars erpossd,
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Biochemicel or cthicr nreoceurca U'c” cmitoring the ha:lih
of incdustrirl persemnel, both leberess and 2clsrticts, cam De crvelepseq,
tested and suparvised ii iplustrdcl epslicotion b mimuors of iz groud,
Cae of ths mo2% imporient ~rusets of thlC troiro i
porincic checking ci imductricl exporurad,  3uCh & furty progri:

orgeaicec along the linss fowas guliatls Ty the Tntiomel Institute of

2.

Boelth, cam be centreliczd iz,

2 soccosary licleca tatuec: iaductry sred loboretory ic ihs
organir.a":.ibn provision of ecordenecd ccursec lor plant porsozrel and
plent cafely supervieors. Timic courres would dnslude a shudy of

toxicity data, of toxmicolozy methicdiry, azd c¢f “ho
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oducation, the problez: of ocfoiy cezlirsl vitich hevs Yo e colwad
largely by the cobporatior ol zcmemoiical pevsczn:l, This contnct
would alse incure a clogzr wedorotaniliazg by toxirselanlints of ks sx-

pocwre protlams cncowmteosd wmiar induttrlsl cendisiozcoy

311 4oxiecity teocts would ba super
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fron tha izmCustry Jer hizh Za» ta23tz 7209 b-oing mads,;, Thage conierss
woul i fwrick meny leads [oo Inders-tal etidizc, Jor oxmiiiple, 1t has

98D recomily reportad that o tuéda scute e posure Lo PU thet produses

Bo other grmpilon3 i1l cccacicr 2 rity in the ssdimantation rate to

valus? batrsen 20 and 3y Iihrrvac ir Torsonz:l

arew O -

(v

hroulcally =xposed, tho

secinocztation rates ere lroguenily low, of ths order of 2 ¢r 3. Such

an oboervatiom trought Yy th: industrial mcdical personazl to the labora-

tory is a fruiiful source of fundamental resz:arch.
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PANTATIVE FILAT NI 25 UTRENE U

AUD

1. Chisf Pharmecologis<
Head of Toxicolopy Jivlsim
Sectinas

A. Chief of Inhalation Toxicitrr 3tudlles
Aseistent Chief
6 Unit Fsada
12 Asaiaients
4 Speciel Protlzn Yovkers (Zn.D,)
4 Agaisiants

B, Culel of Inzestior Toxticity Studies
(Haintain-ﬁronu;q Avapus)
A#sistant Chief
1 Assisti:nt

C. Chial of Aznaly*tical Lahoruioriss
2 fanalysis
5 Techmiciaus

I1, Head of ¥ochaiiem Lictiim
5 Biochriste
4 Physiole;is*s
15 Azeistants

111, Bead of Pharmacclogy Di-isicm
% Pharmacologists
¢ Biocheriista
2 Phyialolozisats
12 Assiegance

1Y, He=d of Indusrizl Trglx-
2 Enzineccre
1 Bisstras Nicroeccois
2 Byglenists
1 Selety Dirocter
1 Induserial Fhralcia
6 Techniczi-ws
Analytlicel 723,000
Admin’ztiration 21,C00
Anina2l Cesoa 52,000
Toxicolegy 151,CC0
Mechouice 105,502
Pharmacelszy 95,500
Industrizy Hyglezmz 89,500
‘ 503390"
Contingsr y 1% __50,3
TOTAL AUITIAL, TUSGLT 85533, svc}
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In addition tn the Jdirectiom o’ trhe vo3dcerch o inis Depu~ient
if aould ba the Nacticn 2f “he dapuriment Lwal %o excourege corrslaive
res>arch relativs to cencer in th: viriocua copzrimsnia of the rroj=ct
aré elsewhere in tha ¥edical School und Uniwersity., The exprecs aime
0 this Department would bo to stimuists imicrest in cancer rssearceh
throughout the Caivorsity leediag to an axisnsiva correletead prozran
directad toward th2 etioloxn’, puyriolozy, cravenitlion aadl treatmant of
cancer, It is likely that 5 numbsr of s re-esrch prodlsas to Le
1is%ed here will sctually be carried ou% 2ln.7l2rs in the Lsdieal Schnol
or Cniversity., It is for ihis az;reus wuri2ss that e poirtion of the
Department's budzet will bs allotieZ This Topariwent will ba clssal
a’filiated with *he fumor climis, raciaticn iarazy clinic ~nd shiderl
aspacts of zancer 1l tho Eorpital v Msdisul Schest i wovld
{nsurs the closeat ‘nisgration 7 = elimic:l ané mup2sizeital ens
+0 the fleld of crncar, I: would be the concsra of the Tepartment to
promote *he public healiher. -Iv:itions) canzsia of cancer.

The treetert o cernzer clinic:diy i so sleczely relrted +o
irraliation blolozy eand parelslogy tiat <2=i2lin agjects of *le =sc:arch
in irraciatisn is included ir *his Depmurimnnt ¢ Lha propossd Project.
The Univwersity of Rochesbzr ia ideally suited to the philosophy

of a corrslated e=noroech to tha problams es cutlined under this Depart-

meni, in fact ar indizated by the nr;amisation as e whole.
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I4 1: izposeiblo <o specillerily outlizo i dolll 2 puosrry
fo= ten yesrs, it i8 possitin, hoioter, Go Ituit tellc furdans 2l

p-oblems wnich arait eaiuticn, Tz folle ing
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of these problems, Specific datills swi triimiquss w21l dspaad upsz de

M

particular scisntist who elzcts TAir iy,

. Bz3lc Cansor Resaurel

Hautrom procucilcn rutuliling Sros e choliaorenctirg Urecium
Pils m:kes poseibie the srowuciisy of relissetive icotopsc in er 2twn-
desce 2itasrte uwnieard of, Rith ohe pred-ctisa ef the leagelived
radio-carbon, C;, and redic.iyirouct By
sitzck the bacie resomrcih ¢z crasir TIUL ¢ romowl
“woanigus ef ledslliiag o7 mius =2ids o

metecoiden will most cursly Coru ty kznll o o oL

of the followirg Titobleur.

Utilizeticn cf <bs <oy =2tz oimarimontel enlwmcl for tacie
cancsr fesearca oflars Stin coromizieo. L owide weotisnt of xaligea-clies

correspending %o thwooss occur-ing ic hiial ceour in d
£3lt thet & varieyy of maligpmincize can BT iuiu
of sewveral metheds,

To the hends of meay of the !cdical Schiol Stef(, and espyccially

of Or. George E, Wanipple, tr: dog hu¢ proven w0 ©9 a valuzdle reczerch

eoimal. Au oxtomsivo porsuvuil cxzsrizace vtk %hit animal in the 3tudy

!
o 2. ¢ + 2 - % >
ol Gza Cengren2 aid sxperi=smnis with dogs of tha Rochcztier Area of ire

i184302
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Ma-hettan Distris% Poojoct "..vs glvem us & coalidsace an’ satisz’uctioan
geldom experienced with o¥har £oe slen. Tusir 1ifo spou 2l gluis sar-

mit a contipuity wnd voelafr o §Latisd Tl 53mmiaziols ir atamller

aninals.

Suggested Studies:

1, Protein Xitsebollsn in the norual &ad cencse osaric7 oatient
and animal, D, Morhoa aad Ir, idev purz o &rlascive
program cambzrlvg iu izie Trorlom,

2, Mctabolisa of carcer tissu. =il ite ralaticu to sorrse-
poncing mormel tissus mrtermlizz using r~iioactive
180%0opes Cy., Hz (2=is]:

8, Investizetion of warlcais radiouctive isoinies in the
tharanv of cancsr exl allisc disescos. This 4ill irclude
tie sosrca Jor subatanszes e7iang 8 relstive or perhapa
& ncar abaolu o prafilicticna for coanc.r Liczsu

ry

4, Investization ol psasibls charicais o Tiologicals haring

t
<
v
-

a hizh desms3 of *oXcidy .n caacsv ¢mllc relative To

no=iel kiscuas Sus: a schifsorca if Toua’ wey te eatumend
in 4rarepoutis walus by 1:.:1ling #ith & 3uitable rediow
ective isotove,

5, Preliminsry wosc prier to ihe war by Drs., feckel end Domdy
indicatsa a mettod wheraby carcinomn of the uterus or
memxa-y gland 14 ravbits may be produced ai will without
the intrcdustion of carcinogenic agents into the body.
This technigu= ﬁn provide an extwmsive fisld for experi-
meatal vsaes~chk. This program is one which will require

years %o fully sxplere.
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Tole

Eislops and 11y

-270

siolezr €f Tormel ocd Foognlerienl Tiecvue,

=ernes lizi%s pormigaitle for ghroric 2:mesured puve vee
sstablighed ani varificd luring our wer-tisc projso. LaTss shtuding
peve incleated waricus 1indiotlona copreielly i ¢ Terraia te T amrll
emount of chroaic s:porite maccotory to Traducs e raliuetion oo shsence
of sperm iz the cenirel fluid {Socic o Licrs imawloilzs iz requirad relative

to the amoimts of irrelintisn r:iquired Yo nioducs kol lemporEry oT
permencnt sterilivy oxl the leugun of e e25itls roctinrty mariocd: The
question of storilily bazud wpoz Zpo.u ro%ility (I a mearlked roducticen

———
b oass

in svo

count has 1ot Yizo cov

i

L

aluatad, seehznic: ¢l the sction of

chronic irradietica in rscdueing +h: poconbopsietic spetven seszs to te
ragsozzbly well omilznimed (Socho). Littly kg t2en accomplished re-
garding % activz of acube irracdistion iz gemerai. These end sallioc
provizns ~re pariizent 2o e Plent Hoolil. imznrd ia tho ceaversisl oTe-
duciica of controiisc sualezr cooriy, TRl zact wrobloiz, likeTize,
Yarz a Zireet tsoring vpon ecumesr Usro.y
Sugges:sd Prodlexs:
1. ¥oshenimsm of the aclion of Irvadiciica o l.v::; c-1lls in
goaeral.
2, Yochanism of %h. zoztioz of irrciizticz on the hnasmatopoisetic
systen, 00 uom2 ¥ Lowroace hes doua a crzaldsradle amount

of work 1; thic field o

goations Ty dais

are suzzosiiTe Jor tho

L184304
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srior do 2 3 tto Tar. Invasti-
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3, Yschanism of the actisn of irredlstion en in»enlions, At
prescut trore is mo =lacuiic rplamatiom. Work on the Droject
nakeg .+ esem unlicely thel sratinsly rilicisd ernlerationg

& = - -

are twnable, 1%t ig a% Lleast curvels fron proviols svyresin »aty

(S,L,Marcen) tha*t the action im vt 2 Zirset actioa of irralla-
tiom upon the bacteria par sa,

4, Action oif' irradiation upon p'otsins and enrrass.

§, Study of irradicilom ¢oriclyy, 1%s causetion and twrapy.

6. Investigetiona of irradiation induced mutcticas in plants,
bacteria aad fung?l.,

This would incluce a careful stucy of syuciosic apd

antosoniatic or antipsthetic symllonls, This sluly wuld e
directal toward now thsranmsutie megrsures in ths traeimaat o

infections.

7. Tolcrars- retas and pacovory fircn irrudis! with epacial

'
[}
(RN
fode
™
¢
[&]
3
§

enphiasis oa overy snd testis. Study

anounts of irradiatica vjoz gestetiow

2

[vY
]
@D
[+
2]
7
i)
B
]
5
3
4]

I1I. Be.2iron
Tha “s%atron cffore nmow evcnuss in canzar ther:ipr, provided
the b2an ean b9 coatrollac, It offars tie pocsibility of delivaring a
predctarminac dase of rediation to desp-zezisd amors with minimal
effects to the supsrficiel lsycrs ol tissus, I% is propossd that Zhe
following studite should 5s conductad,
l. Animal and plan% cxperimentetica.

2. Clinienl studiac iz tho 4reasiznt of cancor ané allisd diseesss,

1184303
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Deparizont [o-d
[Provieionally, Cr, Anircew 7. Dovapy o - 12,000

Hesd ¢f Fuyzics Divicioa
2 agsietants

- B,300
5,000

[V 9y
{

8,350

Bead of Biclogy Divicim
2 - 5,000

agaietants

[92 I )
(]

Beaé of Chemictry Divicion £ - 35,00
1 scsistant G o~ 5,055
Bead of Pacteriolcgy Divisica 5 - 8,CC0
1 assistant S - &,000
Fead of Therapy Accearch Livigiea T - 8,650
l assiatant S - &,%00
Bead of Radiology Divizicz 5 - 2,020
1 assistant . 5 - 5,000
12 teclizicicns 2 - 3,20
6 cnizal ceretcimre 1220 - 2,470
7 sacratorics 1200 - 2.4C5
Tetal cvercie calerics $133,300
Dedsriely c3d euspiics £0,5C0
Corpeicti-s rsoarca it Ceicoraits <D, 600
i£13,300
Cozviv zusy 17: 21,230
Toscl arounl budeat 340,130
Betetronlili,B,V, {epprouincicly) $209,00C

Poildir~ to moucc Betatro: - a1
Poildiry tu houcc Betatroa $100,000
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LATVAL 2UDGTY

Director (515,000 - 23,000)

Adpinistrstive Assistarts (3) (£3,000 - 12,70C)

Personnel, Purchasing, Accoumtinz, iavextory,
General Shop, Xaintenancs

Library, Photogrephy, IEM Installulicn, Tosimiarl Aile

Aoalth, Central Laboretory (Pathole:y, Yem=iolozv, Doeteriolosy)

Vetorinary

Medicel Phyesics

Pharmacclogy and Toxicolozy

Qacology
Tot~d
10% con%ingency
lfaausl Budzet

Prinary o:panse
(225 pags 30)

Initial Year's Eudget

1184309

17,500

20,000

as
vug

75,000

143,000

143,500

503,500

218,300

81,325,800

132,580

81,458,380

300, 000

€1,758,380

39



SCOPB OF PROGAM “uxt 194621947 4

The objectives of the Manhatten Procrem to be carried on st

Rochester will be to conduct researcn for the Manhattan District along

four general lines,

1, Investigation of problems which are directly referable to the

health of plant employees as pertains to specific current problems
in relation to uranium and other chemical toxicity and radiation

hagarde

Ex:nglean

(1) relationship between dust particle size and toxicity
(2) continuation of PO studies

(3) chronic alpha exposure in animals

(4) chronic radon exposure in large animals

(5) extension of chronic sperm studies

(8) high density rosntgen exposure levels for mimls
(7) human cases (dcCann, Bassett)

(8) picture of chronic ursnium toxicity

2, The maintenance of e service division in charge of & liaison physician

who will ocorrelate the operational problems with the research and
service personnsl of the local Project (all legal responsidility

rests with the Bistriot)

Bxuglou

(1) Urine examination for Pluoride

(2) Breath samples and air samples for radon
(3) Mlm monitoring

(4) Urine and ®lood analysis for Po

(6) Instrumentation (slectronios)

(8) Spot analysis on the ground (plant)

3. Besearch on request from the Dlstrict refersble to wvarious legal
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problems as they arise

Examples:

(1) Nuoride end other exposure
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4, Research along very broad basic lines leading to the evaluation

of

(1)
(2)
(3)
(4)

(5)
(6)

(7)

the mechanism of radiation reaction on biolozical systems
and tissues

sarly detection of rediation damage

the mechanism and pharmacolozy of uranium end urenium compounds
the mctabolism of various radioactive elemants and fission
nrnduocts

the surification and measurezent of radiocactive {sotopes

tha establishment of the biolozical 1ife (in ocontrast to

the half 1life)

the distribution, metabolism and estiblisiment of the safety

factors in the production and use of the wvarious radiocactive
i1sotopes

In srder to insure a continued irnterest in the program by pro-

fessional talsnt of a hizh order and to insure tht beit service to the

Distriot, it will be necessary to convert the Project 'rom a production

status to that of an academic one with a close integrstinm with the res-

pective departments of the Medical School and University. The Project will

be or-aniged as a Medical School Department with all the )rivileges per-

taining thereto for the personnel, including grsduse credit to qualified

sdvanced stucenta who may participate in the progmm. Wherever possible

specific problems will be assigned to permanent Uiversity personnel who

are particulerly qualifisd to carry out basic reearch in the field in

question.

Exuglo 8:

SILEIRE

(1) effect of irradiation upon female reproductive syaten

Heokel (Oym and Ob)

(2) effects of irradlation on haematopoietic systsa

Lawrence (Medicine)

(3) effects of irradiation upon the male reproductive systea

Mason (Anatomy and listology)

(4) Senetics and Saneral Biology

Stern (Biology)

(5) eflects of irradiation upon protein metabolisa

Morton, Kider, Dounc, ¥hipple, Bale, Alling



