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111 &smunaonbt ioca Tor Future Reasarch .hllcy 

A. 

9, 

Scop~ of fmdauental uork (that approved io September meat- 

3s-n Tasting with epsclal naterials 
ins) (Appendix A) 

IV. Or3ar2lxitlan of Medical Reeponalbilitlea 

A. Ad~iaorg Comltteea 

1. Advieory Cornittee ontl-bdleal Reeearch &ad a3pl:ca- 
(Tolbrtncee, Staadarda end Zazsrd Interpreto- 

tions in addition to reaeerch programs). 
2, Adrlaory Comlttse on Induetrial Wdicine en?. Toxl- 

3. Adriaory Connnlttec on Health Phyeica'. 

. tioa 

COiOgJ. 
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1 
C . Tra lnlng- R-oeram 

1. 

2. Source of phyelclaas. 

Statement of the urpit med for qunllfleF, troiccc 
phyelclana. 

A.S.T.P. 
CiVi liSQ 

3. Recomndatlone for epcific traialw program. 

Reccnzcndstlon for a mea mestlug UP all preeeat sad folasr 
Rtmlc hergy Conmisalon medical reeezrchero:et which tim 
c prspirn (4 da7n) rould prascn: ccccrata idornmtlon 00 

cll sdlce; sspecte rclatcd to stczic enargy then ava:LaS;c 
for aexritg chrsnce. Tnle metlng vould be opea to 
Ecieatlfic pweoanol in a11 porta of tho cou;.try. me 
fclbair4 e*c5gge;tlc-s ax yort!cent: 

A. 

E. A central :ocat:on fibolild bo seiacted to lnaure 

C. 

Approxlmtel7 6-8 rozthe pyeysratloc wuLd be 
requ 1reG. 

a mexlmun ettadasco. 
Abstrscte of ths Fropan ehculd be circulated at , 
least om nonth prior to the date cf the moetlng ' 

(similar to that procedure used by the FeGerated 
Socletlea of Physiology, Biochomalstry, etc.) 
These abstrscta ahould be approved by a preriouoly 
selected editorial board before releaee. 
Conaideretion e'nould be given toward the foundlng 
of e nev eclent?flc scciety uhoee =Jar lntereet 
would be baeed on probkm or radiobiology a8 re- 
lated to medical interest. The Journal of Radlc- 
biolcgy LIDV being launched could vel1 be maede tfs 
offlclal Journal of this societr. 

D. 

' 

-2- . 
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1. 
2. 

3. 

4. 

5. 

6. 

7. 

kztrumrt dz~ig~, mawi~acat sttactaardlzeticn, lcduatrlsl monitoring. 
Blologlc3~ sfTsct of tracm e3cunts of polonlm, radium and uranlum 
in hunan and anlml eubjecte. Application of tracer erperlmente to 
aorve other part8 of the project. 
Phpslologlcal effects of expeeure to acute and chronlc radlatlona ln- 
cludlng radio leotopes; eesrch for therapeutic mthodr of value. 
Developuent of posslble chemical tachnlque or msthode of detection 
of radiation bm~9 end tbc mchenlw by vhlch euch effects are pro- 
duced. 
By moan6 of speotrosccplo cet'aodo to study distribution of uranlua 
em3 other hcsvy matale of lmportwce in solnal tlseue; eesrch for 
poealble cluoa a8 to the mathod of boar dspoeltlon of radioactive 
mtorlela 
Study of the tim intensity factor in radlstion end de~eloplnent of 
mothode of prohcing inatentaneons exposure to redletion (A bomb 
affect). 
Study of the netsbollam of plutonium, polonium, radium, eto., in 
hmn sub jecte. 

PhEmaco logy 

1. 
I 

Study of the Inhalation toxicity of various wealum, beryllium rad 
thcrim ccqyuda. 
halztlon tcuicltr. 

Studlee in the aechsnlam of productlon of in- 

71298 
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2. 3y chenicml teclmiqne, otuCiee of the mzchan:em of urarrlun flza- 
tlcn in bcnee, ur~niua complex functlcn, rxthcda of excretion of 
uranium. 
Tcriclty of uranium, Serylliun end tborlum coapombs b3 ingeetlon. 
hthologlcal effeots of uradum, '3eryLLiu end thcrim poisoning 
and n9Ch21niw! by vhich produced. 
Phy9o~ogica~ sffects of ur~nlum, bsrylliun sod tharlun po1ooa:ag. 

3. 
lr. 

5.. 

1. CliUiCal, h3netOlGgiCal C& pathological effect6 Sf acute hth&l 
rediatlon. 

2. Method6 of bone mrrm tremp?antation. 
3. Studlam in bone mrrw rcoeroe end rzdletlon effsct. 
4. Tiema culture stuctieo ralated to bone uarrosr production. 
5. Effect of folic acid snd rntin on mr-cv regsmrJt?on. 
6. Studies in mtabolisn of :odlne b3 t'np-oib (is$). 

Experlmente 1 Brmtolouy. 

1. Comparative Etuiy of blood h?stam:ae end he~tol0~:cal efiacta in 

2. 
3. 
4. 

cella. 
Studios on life cycle of blood plrtslets. 
Studlea 03 1:fe cFle of b3C Leukccfiee. 
S'mdies on mrrcv r~eervos after reaintion. 

1. 
8. Continuation of rtudler on effect of acute and chronic radiation 

3. Hlrtogtnretlae. 

1. Studies of the netzbollw of plutonium, uranium ana flrrion products 
in rata and mn. 

2. Plaslon product trooer studieo. 
5. Metaboliexn o? radim, actinium, sllericium and curium in anLnale and 

man. 
4. Studier (pilot) on poralbly hazardoua artificially induced ratlio- 

active elomentc, i.0. chrwium, nLc'io1, etc. 
9. Deryllizz traaer rtudier. 
6. Trrsl;aent of plutdm poironing. 

Continuation of rtudler of effect of chronic radiation on nice. 

(X-ray) .on Droaophlllc. 

Univers ity of Calif ornia 
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AP?mDIX A {Cont'd.) 

. Behavior of lieslon products in 80110. 

. Slo?oglcaL efcecte of fiaaion r6COil6, 

9. Saarch fcr other U conpounde uhlch will localize in orgene other 
than liver and spleen (l5$), 

10. Biologlccl eff3ct of dlaintsgratlon product6 of toron end lithluar 
of the neutron irrcdlatlon (Is$). 

11. Study of elamont in the thyroid (lj$J. 
E. TrainlFi cf Croesrosdo pereonne1. 
lj. StudLee IE v%o?e 3ody rsc?latlon of human ailbJecte. 
14. StudZos C'L~ m'c';abollea of radiosctivo Iodin9 in snlmls and mn. 

1. Stcdles 3'il the mneurelccnt of faet nsutrons for biological doeage. 
2. .%velcWent of a msthod of zmcur:ng naatron dose by chemical mearm. 
3. h!eeell~az3nt. of rti6103CtiVe iaotopes for blologlcal and medical ap- 

plicnt lca. 

4. Ccrrelation of tlas'ie baea ond'biOloglca1 effect8 produced by ex- 
term1 irradiation and by radioactive isotopes internally aduin- 
Istexd. 

5. Exploratory blologlcal o=parlmnts to sxtend UBO of radio-active 
iEOtOp313 aa tyacers on theraplatic agente (15%). 

6 Studies of the furrdazentol biolcgictl sction of ionlzlng radia'slon. 
7. Eocel;-smcnt of the radiation of radlocotlve Isotope to provide 

Gats for the prctoetion nf ~qra0-1 and fib in treaelt. 

Urtivers?ty of YaahlMon (Seattle) 5 

I. Acute a& ctronlc effectr of external radiation on fishes. 
2. Breeding etudiee on sebum following radlatlon. 
3. Studies on the effsctr of Haniord effluent on salmon sod trout. 
4. Effect of internally depoelted radioactive materiale on Slehee. 

. 5. Fleld studlee on the effect of poselble Haniord pollution on 
flah fife of the Columbla River. 

6. Plan'ston experiments -. &feet of redlatlon on higher forme (new). 
7. FeG&jW ewrinent on depoaalted radioactive materiel6 (nev). 

1. Continuetion of rtudies on the blologlca: sffect of rlw fart' and 
th3~~Rl nautrm on rats and mice. 

2. Contimation on rtudles on the conparatire blologlcal efSect OS 
penetratiw radiation. 

3. The ef:ect of lnterpallj depoelted. plutonium on bone baling. 
4. cytolo,-ics1 promam on the biological effeot of radlatlon OQ 

eimple cells and tissue. 
5. Snstrunontctlon and techniques o? radlatlon mnitorlng. 

. Momanto Chesical Ccq. (Clinton Laboratories) USPBS ' 
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Momanto Chemicaa. (Dnrton) EIsv propan being or&fanized. 

1. 3i010giCFil €lffeCta SlOWlng Chronic 61)03WQ O? nn-18 'GO 

?:chium by inhelation and parentern1 ncklnletration. 
2. 

3. 
4. 

Corrslrition between chrcnic exposure of r.o?lere and poloniue 
oxoret ion raSe. 
Plecizcrlsm of action of polonluq tozlcitr. 
Developant c? epactal health phpeica tec'mlqus for opclfic 
u30 in plonlum purification. 

1. ,Plir&mental etudloa on the effoe-c cZ scute rad?atloa expoewe. 
2. Tteatwnt of acute radlatlon diaezse. 
3. Methcde of detecting early dlation chen33s. 
8. ~3ta~clism of plutonium, u29 aoil other reticective lGaterie:s. 
5. Dstection of accmulnted plctonim in ths lunp. 
6. ~iochaxicsl stedica of nuc~6oprota:ar en< tk~ CWXK of rjcio- 

tlon on the fundematal phyaiologr of thg call. 
7. Dstoiled study. of cbeorptlon of piutonim trcn con%ritmtad 

8. Any special problema sr1s:ry froxi mab1oaI kazarda peculiar to 
thls project. 

V2unIh. 

Weatern Reaeme Dnlverelty 

1. Xnveatigatlon of the toxic effects of tkcrlrn and ita lrotopee. 
2. Comparetlve atudles on the biolog?cal effect of external radlb- 
* tion and that from Internally depoelted radioactive mterlale. 

3. Uae of radioaatlte lrotopes ln fundamental biological mesarch. 

These genom1 titles are gitea lnasmoch as a program has not been 
sot lte ly formulated. 

Contracts Awaiting Approval: 

Unlveralty of Virqlnia - Dr. ALfred Chanutln 

Studr of the effects of oariorur types of radiation (alpha, beta, 
gam 6 neutrons ) on t'ue circulating blood proteine by electropbor- 
oris aad protein fractlonizatlon technique. To deteralns whether aeam 
of early detection of radlation &anage can be accomplished in thle vsy. 

- Study of the meahanlam of 'toric effects of uranlum and other heavy 
.. . metal ccmpounda on the kidney. Thio is a contiutlon of Dr. .Yille' 

vork vlth the Rocheeter Manhattan Praject durlug the uar and oontrlbutee 
to that general etuC7. 



.. FouNDBY A. Wm 

University OP Califomla, Loa -lee - Dr. Stafford L. Warre. 

1. The nochanfw of blood veseel iajury by rediatioo. 
2. Em mrrm injury by radlatlon, ita repair end 

3. kchnnien of “metal” dapositlon in bone and maahanlam 
of rensral fro? bone. 

4. Protein dese’e8jtion ?ollowi~ md:atlon and chenlcal 
1nJurT. 

tZ’FEhL3at. 

\ 
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T 
A Csneral Studies of RadLathn 

The radi.itions encountered in nuclear fiisioa as nell as ticze 
enccuntered fm caturally radisactive pub~:ancea divide thensdlves 
into the follo.nh;: types: 
InfDrnaticn are.ileble f px. t-he litewtirre cn jied nus StUdi85 hndicztec 
~1 rather -xfcnsive knmiledge of the b3olc;icsl cfivcts ol" X-rays and 
&am% r??s and very Uttle infrnzticn 0:: al7i.L ~r.'~ L?tP 
neutnns. 

3.1;he r;7s, be',,? i'ays, g~ma rays and n8utror.s. 

rays and 

The Frogrms mere and 3re orga.Lsed ushg ths follcwing b?.:l- 
outline: 

A. The Physical ::easurewer.t of Pac!.iazion of various type3 - -ex 

i.t is r.e:e3sary tc dselop metkcds 01. accirGtelg cias!x-iri arld stanLc:*,- 
Lzinc th- cio~ep of rtdiation to be used in the biological experimentation 
and meazcrxent of the extent of aqr hazardous racLatior! which might bS 
found in tr ?lent arm. 

8. The Bioloeic Effects of kdiaticn. Eecnusc of tho kn,s--. 
deletcrlcm zffect of radiation on the a&ai OrgarLisI",, it becmes ccces- 

say to determine the effect of contrclled dosa,Fs of the vdrioua tyxr 2: 

iidictti?.? on va?iocs ani713J. specieg, so that such cbserv2hons can be  el 
in the cor:rol of posiiblc hurcan expoanre. 

Tne types of biological effect possible to study are: 

(1) ?he Survival Th or percentage that the effect of a 
given dose \rill reduce the nom1 lire span of different andl species. 

The Genetic Lffects of radiation as scinifcste'd in the 
develop.,ent of abnornai irdiviaual type3 frm changes in the hereditary, 
zlechardw. 

(2) 

I (3) Histopathological Channgts as demonstrated by abnod 
changes i~ the make-up of the various bo4y tissues. 

nod fuc.c:iOning of animal tissues following rddiatian. 

. 

(4) Physiolodcal Ch-s produced by th? alteration of the 

(5) Biochemical and Znzymatic disturbances ahhh am the 
?otenl;ial source of these physiological abnodities. 
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C. Hathodo for the h?ect3a of I!ln!r31 F~dlstion R??e ax 
dsveloged dimmL-o-s obser~etlon of tLa tbove tnss cnC are a3pT;eii to 
study of the human individual or usrkor. Theoe include studies on: 

(1) Biochemical end Exuptic Chaugsa which play be detected 

Remplee of much c'mnge vculd ba offecte cn the wtabollw 
end vhich, if measurable, can be corrected before irravereible bmge baa 
taken,place. 
of cbproparghgrina, excretion of ebnorcal eubetancee in the urins and the 
llke. 

(2) It be been 'mn that radistion EopreeGea the fcactioa 
of the honrttopaetic syeten oad dotailed atudy le indicated to detsct early 
changes =der cmntrclled ~OGO r&diation vith all blood elemsnta udsr con- 
tlnuous obeorvatica. 

(5) The Product?oo of Amtcxical Cheqee nuch as epllatlon, 
ekin aryt'nem, rnd atcratiois iz the, intcgeitp of tho skin and ths like 
mast likevisa b3 studled -der contrclled dcasge. 

I?. 8tud:cs era likevisa irdicatsi on -tho& Ecr the provention 
of radiation Wurioe. Theso im1luGe: 

(1) l&?ie.t'dcds of hveiccrL dstection of external radiation by 
'the developmat of Eeneitive d%&&lLng lostruamnta capable of the 
detection of saounte of radiation vel1 buLou thoee neceeaar,o for demon- 
etrable iajury to the, anima', aubjecte. 

, 

(2) Hethode for the detemlnation of hamd'ul amounts of 
radioactlve dusts.and @reo in elr, in vater and the like. Maw radlo- 
active materials like rodlum are depoelted lathe body and in ouch loca- 
tlonm produce injury to tlseue. Mothodo baaed on the determinatlon of . 
dangerour amount& of these aubataaces by examination of the ercreto and 
direct meaeuremeote of the body ltrelf are necessar$. 

E. Protectlre Meaaures. Studies on the efficiency of rhieldlag 
against radioactive materiale, the efficiency of exhaust and ventilatlog 
ryetaw spinet ~ngerona amawts of dusts, the deveiopnt of protective 
clothing and devlcer, and the development of remote control proceaolog 
methodo hale been srtremsly 1mportzLt lo the Manhattan Dletrict proteotlon 
program to date od will continue into the f'uture. . -+ 

* 'F. The poeoible therapemis of radiation damage by the uoe of 
replecawnt therapy for the damaged bodily elemento, oe vel1 am tbe reduo- 
tion ln the erpoeure folloving depoeitlon of rabloactlre material8 lo the 
body desertee considerable study. Repbceavsnt of the damaged hamtopoetic 
elements destroyed by eetere radiation erposure offere one posribllltj; &- 
tection and neutrallzatlon'of unknown toric substamer produced by mdlo- 
tioa and other euch difficult problem deseno oonolstent and detailed rtudy. 

- 
. 
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. All the above studies are neceesery on alp‘-, bsta end gam l-r?ye 
and nsutrcns of varying intaneity. In addition, the radiation frm the 
radioactive Eubrtaneee to be diecuseed he.s liksvlee to be coneldored. A~Bo, 

the effects of acute ad chronic ejrposurs mot be Qetermiued because of 
the ir die@ hilar it y .. .- 

SI Haztrde Due to Special Kateriale 

For broritg It is preforabla to diacusa the patentla1 toxicity of 
specLa1 rmteriala by first lndlcatiirq the typ of atuCy to be ccrrled cut, 
folloved 5j the pasentation of thcsa orateriols on vhich a’txadies have been 
neseseer p . 

A. First, an actual determination of tho toziclt~ of e substanie 
muat bc =de iadicatizq how poiscniue it my be in bcth acute and chroni:: 
expcura. 
plent m~ir3m3zte. 

In thle way the tori0 levola my be avoided in labwatory ad 

(1) The aode of mtronce lato the body by ingention, inhels- 
tion end skln abeorptim muet be studid ca.different manifestnticne and de- 
wee8 of toxicity na3 be produccd 3y each rc%to enplored. 

(2) P. ccreful analyela muet be made ne to the character of 
the blolo3ical ch2nges with the production of phyoioLogica1, hletopathc- 
ioglcal end biocheuical evidances of Qmge incurred. 

(3) The nature of these injurlee and the nachaniam by vh’lch 
they occur wet likewise be studied inamuoh a8 this affords lnfornvltioq 
a8 to the neceesarj protection end indicated therapy after erpoeure. 

B. Preventative measurer require study. 

(I) The effectirsnerr of physical methods for the removal of 
hazerdaus duets, reduction in skln contact and prevention of ingeetion muat 
be mastwed, en& methods for accurate detennlnation of ouch hazards must be 
developed end used. The UBU of certain chamicals, ointmentr, end the like 
as protoctite mea8uroa must be studied ae to their efficiency. 

(2) ?roteotive detlcee such ea respirator$ and olothing mwt 
be teeted on requlred aubetsmee e@imat which thex vi11 be used. 

(3) Finally, appropriate investigation of therapeutic measures 
to be used in the treatment of both scute and chronic poisoning rtater ihould 
they occur in inOustrie1 srpospre murt be mdo. 

Completion of a11 pb8er of the above prom8 on a variety of sub- 
stances provides complete lnformatlon ai to the qediaal arpeotr neaesrary to 
be considered in proteation of the vorkec, prevention of injurTand treatment 
of injury ehould it occur. 
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:', C. Subetsucea on vhiah atudies of thia tns tre naceoaaty aro: 

(1) Uranium end its ccmpundo 

a. Uranium mstal and ite chamicol coapounda, oxide, 
nitrets, chloride, brcmide, totra and hexa- 
fluoride, aodim end amonium sulfetes. 

5,. Umnim chah of hosvy metale 

Uraulua X1 
Ui*anium X2 
Radium 
Poloofum 

Bisuion prcducte of cLoarags of U-235 ami plutonium. 

.4rtfficisL 130t5308 ai' u-a=:uz - 252, 29, stc. 

E. 

6. 

(2) "kor1L.m tr;d its o'aa:n 

(3) Plutonium 

(4) Special Accessory hteriala 

a. Fluorocarbobona c. EarFLlim 

b. Fluorine * a. Others 

IIS- Product ion HGzardi 

The results of rtu&ier made OIL the PateriaEe dlacussed above are 
applied ?or the proventlon and control of indurtrlnl hozerde arising in the 
brge msnufacturiag area6 vhere thene I!&9terialr are uesd in large amounte. 

' 

A. In the Electmepletic and Diffusion kthOdf3 for the isolation 
of uranium 235 tne aejor haarb are fron the uronlum compounds, the con- 
centration of uranium X1 and X2, srd the ~poci~l acceaeory PaBteriala and by- 
products fowed in the proceea o? r;sn?&acture. , . 

Lsrge roele, the bazerde are ?ran the alpha, beza enti ga- rzp, neutronn, 

duotr resulting from the pile operation. 

the pile imorporatee hazer& from alphe radiation ?olloving sbrorpflon into 

B. In the grcphlte pile vhere plutonlm (239) La Wsduced oa a 

the pluto~i~ mete1 atid ltr'cmpundo, th9 VdriOUQ r8dlO6CtiVe fieria pto- 

C. -The chmlcal bolation of polonium following Ite formtion in 

the bo&. 



., D. Study of the nedicel aapects of plant programs aolda from the 
doterlninatlon of the effect of radiation and chomical tmlclty, lncluda ad- 
dltlonel tt36mticn obtained frcn pknt lnvaeiigatlone ee from 

(1) Clinical rurooy of all cnpcesd pernounel. 

(2) Monitoring of hazarda by rpeolal imtrunsntr end mothoh. 

(3) 3iep of lldy tries 05 grap!l?lit3 pilea end productloo 
equn'lpnant. 

r? Hazards of Atcnfc &taatro?5e le. 2rcduction Arsac. 

A. InwAiate Effect8 

(1) Radiation - the raCletion occu-rlw at the tlm of the 
er-)ioe:4n coxplob uith blast 3n3 hoat caueee biologlcel 
afi^octs vhich my differ frm tbe3 cseurring fo1lcv:cg 
other acute knavn effeote from ~exm snd neutron radie- 
ticm, end dorand stud?. . 

- the blest of atonic exploaioa is 80 intense end 
my hare totally differant typa of shock vevee, racoi? 
vcvea vlth other unique biological effect8 which ahorlid 
be ?nveetlgated. 

here not been etudled. 
tlon effect df a11 three itma in thio group: blart, 
radiation and heat. 

. (2) 

(3) - The intense burw frum actinic tp of radietlon 
Thlr alro lncludee the comb:ps- 

, 

, 

(1) Protective Dericen rtndy of methodl of protaotlon 
against the radioactivity dbpoolted at the time of 
bht. 

(2) bcontamination - methob of decontaairultion of eoil 
and the like must be vortad out for clsaning up active 
areer. 

(3) Inveatlaative Equlppent - rpeolal emilasnt rut be 
developed and teated for ue In inrerflgatlng bombed 
aream. - 

(4) 8tUdJ Of 080tlB1tJ 6ffeh - fbLd Of fialiOU 
OLOube, poorlble IPJury to vater onpply, roil aud the 
lfke, human damgo by population. auwep. - 
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