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I.7 Intweoluchion
! » /’l '
ﬁi’ -
s I 7 .
’ The origin and growth of the ressarch section csme as a naturel
l_‘: .‘
development folkivwity the rapid progress of T physi cal research. During {
the—early-doys Gven before the resg onsibilities of the projecu were assumed -
1
D7 Lhe £3 oS Sei R a and Develon L the enounieantadses ;) !
py the Office of Scientific Research and Development, TR ousn bt Ny RO
‘L‘N : [P B f,«: A LL\,:.\. ‘.2
research carried cub ea vhe lsolated paysical experiments peintdzyr-toward-Lie
At Qo Liniva . . i
icolebion and ubilization of-bho-isotene. 235 were on a very snzll scale and in.. o
1
reelity constituted no real medical hazard. - However, as the physical phzses H?;
| :
k1
devel ooed it became e——*—*m ar parenu that hazardo due to the .aalatlcn from the:

'!’ ot {A‘}.‘_{Ll‘.’a""c

wedy

PR

: o ] ]
arent substance uranium and its patural and artificial dawsnbers inc ludz.,;

v e 2 Ay

radiun and the fission products, could be extremely injurious to the humzn Toly

Exoserience had already accumulated follewing—iho-—uge—ol feFepuiand--paditun o show yrave

Py

-

- s . g
fa ol il ¢ vt R ETRITIEY,

I
4
4re long lasting detrimental effects end occasionall fetalilty which—0eourrit
c" A ddrs o f o MGy S

2
padltn v .
following indiscrete LS&A&::.C’"T tnrourmlonordnce cr neglect. A-@?-.u-:-— houdd -

o o e g e A SO St
T T T I R ITE .

e

injury—arisyfranexperirentation-on-these substances by exposure- tomgradunily

ey ¢ et ) g T

imereasing-anounts_of - these-substances this~darage™ would be-incurred by-that~

E £ 3
t

select—grounof scienbists-carrying cut.thase-inves stizaticns.—Loss-of -such
P

¥

Certomee TEERE Woula indead-constibube a demagisg-blow to the future-of--this :
i
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vetneensaccessTand defeat,  This concept was aseryr apparent to &iose directors
(‘g‘;::ki’qu,-.ni' | . .
of the individual projects apd with the organiuzaticn of the small units under

e e Chicago projec) ,—wag—a

&S -, .. '
ero—ci~the-mosb-advenced-portionsy th

biological research and development of methods of

Coenzl dah o cleeed Loy LA, "‘J\"“ I 280 .

werzers. The cooperation between the medical and

the funds‘of -

ated to
LraZ i Abne ot
protection for these-scientific

physical research sectiong

even ab this eariy date, served its-surpose-in-the-orctection of “these scientific :
4 o 2 = i
Mg “,CCHC( .b\,., Live ui(ttfqv& il el C-’“/ ;
eowervers~and—au«tha;same~time sccumulated much valuable deta. - B TN I 4
.!.’_\,.:.‘.-13,3,: ,‘;‘“_{: b ‘,, LLxLC '( )
With the continuing success ofpr esearch, by-the—conbined-sfforie~cfelk

- persennels the generel scone cf ti

.

PeE e

¢ .
3'“ N O(uLs;:f' L

&

b 1YY e T

District §or—overal$wsaoarv1310nﬁ With this bringin

dire ouedwtcwnrd -a-single~effort, it became recessary to organize a medical section

vl cs

as-well to supervise the activities—

tiv - }C),p Mo
entire p*ogect YO an a«.\/ 2 teme
5 :) l( ’\lu”"? f~? )\,.g‘,‘, Th . ¢ ’

(,J'f voed dcnet }quucf{
The nazargd

Llanhattan District into a gigentic indu

ne project exvanded rapidly.

P
the responsibllity'/f “the roject was assumed by the—creation—of~ihe Manhattan:

strial enterp-isc Wora

X ot
Le—tdrek—tine

el ‘
£ research and health protection tJ the

problens hn~v“*c”0~d“%; et he zrowcth ard develepment of the

7

sany-znd fave been i
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chemical toxicity, or both;
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vw:ight and changes in the physical

‘~.

the hazpardous maberial
can be understeod.

Uranium, the-base material cnlerin
or redioactive material, The particles liber ated in the brezkdown of uranium

msy have a positive charge of high energy (alphe particles), negative cnarges

(beta rays which are similar to elccbrons) and medium long vave rays (ganma rays).

In addition to these encrgles liberated from the electrical orbits of the atoa,

mass bubt no electrical charge. Vhen billets of pure uranium metal (containing

N

-

31

0-7

uranivm 235) are placed in & predetenmnined goometrical arrangement

.

Py

and shielded by some substance which slows the speed of the neutrons, continuously

\ . N i .

bein

“

cause by various physical phenomena new electrical imbalances t:‘1'11ch further the

procuction of additional new neutrons. In this way the pile becomes self

prepstuating in action., With the s

i
ct
[WN

n ztemic structure by the addition of

new electrial energiss, a conversion is fomsd so that neutrons are able to enter

:

into the nucleus of certain atoms of uranium 238, This causes an increase in tne

characteristics of the uraniwm 238 coaverting

ng liberated from each billet, the nsutrons in passing thru the surrounding metal ™

TR
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?Y::'m"”’ﬂ; R G 5 15 M
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ubordium 239, which has different physical and chomicezl

o
O
3
&
o
cr
i3
b
wn
£,
O
&)
or
)
o
S
-
(e
'J

.

is mentioned above, uranium by radicactive decay degengrates with the
procuction of infinitesimal alpha rays or particles, bela rays and gamfna rays
(similar to X-rays).- In uranium alone, in.en undisturbed state, this radiation
is quite vieak, and to incur any damage an individual would be forced to be

exposed to a relatively long period of time. Hence, the radiation hazard from the

uranium ores ard pure uranium compounds and in the purification process necessary

[
-

to isolate uranium 235, was small in magnitude when compared with that prégent’in ™

the pile reaction.
When such a bexbardaent of neubrens exists, as produced by the so-czlied
pile reaction, and neutroas so produced collide, enter or otherwise interfere with

parts of the structure of other atoms of any type, each interference will cause

s

an instability in the electrical charges which serve to maintain the aten in

¥

steble equilibrium, = As-a-resuldlt & tremendous discharge of particles or energies of

&’7all tyoes, alpha, bata and gamma rays ete., takes place,depending on the =
nature of the reaction. Since all of these mrticles cor'rays are nothing more

than expressions of different types of elecirical energy of different wave lengths,

HRN I . | o _
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which-surnort-1ife in that tissue in—a-rormali-fashion. For this reason it &s o’
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s that when such rays or particles entert
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oowicusly quite important to study the biological effects of all types of

- ~
. . . :
1
Lo SN st Ottt €

radiation so—that the allowable amounts of exsosurse whgther it—zrises from

sources outside the boa 7 or from material taken into the body cea-be-edequately

e ’ :
debermeine

s o L e [
_To han cLe adnqua'f elj t—‘ae~scov>e—o this larga roblem Dr. R. S. Stone 3
' A 4 e . S e e - . 2
N Fi4 A 0 ;4 ; : L ":.' L ,,r/’ B H
N o ) M - mhee ST b a me n e B R g
was designated to organize and coordinate the research work done at- tna e H
4

Uriversity of Chicago., Dr. R. S. Stene was responsible to Dr. A. H. Cempicon,
‘ \ - l‘, -" R
EJ abonde [ 2 }r...\,w 2 ! LA A-‘lL"",’L !
the dstallurgical Project Director. Rossmonsibili iro~<® this project wore to ;
y f
.~—’(\} a |!v~1'4'£\3 3
r,hc District Engineer '&hmk—wv-..ed:m &2 Colonzl S. Werren, Chicf of tle : 3
Medical Section,
The research group concerned itself with attempts at development
4 i v !
and improvemeht of clinical tests related to radiation exposure, so that project :
;p
personnel could be followed for demonzbrakls signs of damage due to overex*o”* »3, §
|
To this end it has cooperated with ctrar experimental groups in following sinilar i
/ X
tests in arimals having known exposure fo various radiocactive and toxde substances. i

Rt i bt
PRI SARNS A,
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; were carried ocut., One might question the use of this type of technigue in such

a group of studies, However, it has been shown that the effect of x—rays‘is aL;o;;
identical to thet proahccv by gomma radiation from radioactive materd ‘/: Iin
addition the effects of x-rays on the human subject is much better knovn thaan thet
produced by other types. Hence, the x~ray is used by all groups on this project

. i : _
crxing with radicactivity as 2 standard measure of bi "ical effects of readiation

C ks e

. : W ./ i,, &, O .Q«(f{r.?/,(.l‘r - !
The g LA vunes Lies {1 7’ -

because of its ease in control adminietrations—and-messurpmnent nven so,

3 X a0 o . TR :1

[,

. | &4043 /“’~lf foels f‘A"Aa-ra”

,acd¢tlona, data on ths v~v&n were nacessary to fill gaos

PP VTR VI DA

studied field, and additional work was csrrled out by th
2 N

RO, RPN

g In late 1942 the Chicago group caapleted the initial studies on the

experimental uranium oile at Argonne, and were ready to start the construction

larger nroduction type unit at Clinton, This was to be used as a pilot

olant for the devel opnenu of production technigues as well as coatinvation of
developmental physical research, This recessitated additional experimentatio

cn many new and specific radiation problems arising from the handling of larger

S2S of material on a plant scale which could buib bs handled at the plant site.

-

I
U
4]
{0
w

o _,. K

In purbicular mch inforsaticn was neecded on the biological effects of radiation from

1147019 ) | _
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heta radiabtion. Ab this time all Chicaso personnel were engapsd

oroblems, Hence, it was necessary to bulld a new laborabory

v

&5 under the direction

ang or

and control of the Chicago Health Physics group hezded by Dr. Stone. r. He Jdo

*

P ARSI St P

Curbis assuned the leadership of the Clinton group bedng dirsctly responsible v

’

Experimental work at the Clinton Laborateries conwenced as soon as the

facilities were available at this installation. The organization plan wes

scmewhat similar to that of the Chicago group and carried on quite similar

1

activities. The biolcgical research secticn was primarily interested in th

e
v

effects of animals to the various types of rediztion emanating from the pile

3 ~ W) Py Py L e A + . . . Qh"“,l'.?u . ‘e

in operation and fram the reaction productsto vrhich workers .&z2é exposed Q- A

chemical separation of plutonium 239. These exposures are primarily those of

+, Although much Tadietion work'of/g spotty nature was beinz carried out by
A . - N ) A P

fo : . s RS - - R
S / P PV I R AN Al A L SR S
SN . B ‘

o

[ e e T B

’S L)

Chicago zroup at the Meballurgical Laboretory, it wes impossible to find

ot
,

'
[¢]

ct
)
(¢

space and the facility for carrving out an extensive conbrol and experimentel

'S

progren on X~ray exposures. The National Cancer Institute at Washington was at

N

1147080 | o | R

R A TN ST N T R T

IR A ) NN S st

e g

3 N ——— ¢ <oy 1 e e Ry e A

3

v v Ty



http://secti.cn

£ m e A e eeat e

. - SRR

o e g

-ine on & similar program results of wnich when evnanded would

roup a program which would give the desired results was sct un in July

3 at the Bethesda, Xd., installation. This ircluded the comparative stucy of
continuous exposures of animgls to bothixgrays and gamma rays from radium at
different concentration levels for specified pericd of t'me.' These anima}s

were closely followed for the demonstration of the earliest evidenc; of any

visible changes in the biddd,;énd for evidences of daﬁége at”§pecified pericds
£ time after the start of the exposure. Such resﬁlts were of great value in the
orrect evaluation of all tyves of radiation exposure and while peartially

duplicated by other types of experiment filled obviocus gaps in the field of

information on this subject.,

/./é/,.- P j': c g /\' .. .'/.»' s "‘ ot

, The Division of Rad;o¢ory at Hovhes 2r University under the direction

:’ !

of Dr. William S. Bale was created to carry out research on the biolozic

losages to the entire body - similar Lo that v

effects of x-ray in various dosag hiech a
worker mizht be exposed on radiation of his entire body surfaca. Varicus trrnes

of x-rays ranging from those of & 10,000 volts to one milllon volts were being

1147081 A
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Extensive studies on the hereditary transmission of body characteristics
cr tynes Lo succeeding generabtions after exposure to x—ray were belng carried - g

.

out. Scientific studies related to the naturs of these chenges and their

cause would serve as alds in early diasnosis of oversxposurss Lo X-ray SO

ey

.

that indivicdusls so exgosed may be removed frem such a hazard tefore irreverseble.
damage is dcne, ther closely related prchblems such as the effect of chroni
(=} .

exposure to x~rays on specific tissues, parulcularly the very sensitive bone narrow ¥eiy

.
i

I
I
b4
| 3
o
&
13

L
iy

}.
:
v

v

were being carried out. Resulis of all of these studies ensbled the Chief of

EY Y

the ledical Sectbion and his scientific adviscors to calculate tolerance limits

*

'

Tor exgoswre to radiation so that exposed workers-and scientific personnel would

4 ! 2 o

e
;

,Harly in 1944 it became apperent that information was needed on the

/) / ;,'.’7-’

e s tn =

b olo'fch effect of the fast neutron on cxiperimental animals., In addition,

since the energy produced by the neubtrcn in its reaction had rever besen
[
- . Ces - ;
deguately measured, it wae desirable to have investigations carriced cub by ;
e recognized authority on thre measurement of this energy so thal neutrons , :

1157082 ' . A
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cculd be standardized in Ynown terms much as x-rays are standardized in terms of

At mne 3\
rcentoens WX
.
N . : ” . . 0y
/i Dr. G. Failla of the Cancer Research Leboratory of Columbia University

sreed to carry out this work. As nctad ebove he has been carrying cub studies

"airmed at such standardization using the Colimbia cyclotron as a neutron source.

Similarly he has been exposing rmice to carefully graded anounts of fast neutrons

o

for acute and chronic exposures. Studies ars made of thc biological changes

induced in these mice by examination of the blood and varicus body tissues.,
S /lv; AJ'/ /‘/ // ‘

Cr e e

/lAud1tlonal rusu-ts on neutron exposure to another species of animals

6]

were also cdesirable, Hence, anocther project was instituted in 1944 at th
\\\ .n\\nQ.
Ziochemicel Foundaticn of the Fra nklin for the exposures of dogs to ncutron

radiation from the cyclotron at this installation. This work is belnz guided by

Dr. Dowdy of the Rochester project and his aides.

wWeva

Results of these exposures a3

~» used for comparison with the resuits

of Dr. Failla at Columbia also working on fast neutrons, and the work cerried out

at the Clinton Laboratory on both fast and slow ncutrons.
Vo e . - : e, T e /5”;;;f»n»r:»'
B N L e S . PR . ', .
No men tlon has bcen made of the ezvlrvly Llflercnu inve ti gative program

1
cn ficheries research dulcn has been ass cd as one of thejactivities of the

It .
action. This progsram undcer the direction of Dr. lLauren Donaldscn
a (=1 = J

i -
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Associabe Professor of Fisheries Research at the University of Washington,
Seattle, vias prompted by the possibllity of injury to the salmon in the

&

Columbia Fver by the wastes and cooling water including radiczctive products

issuing from the Hanford Engineering Works production piles. This program

. . :

which started in 1943 anticipated the initial operation of the plles at

some time in labe 1944, and it was quite important to havejsoms initial

ocservations before the actual operations cemmenced. Inssfiich as certain

projects such as the Bonneville and Grand Coulee Hydrowlectric Power projects .

had already been believed to have limiting:effects on the size of the selmen runs,

it was imperative that no additional factcrs should be introduced into the river
which might prove de trlmvnual és a cause in further decrease of the selmon
poﬁulation. kFor this reason this -rather extensive project was stérted to
determine the possible presence of any such effect by the plant processes, so that
suitable correcﬁivc mzasures could be insbituted befors irreparable

gamage'was d?ne to this very valuable and important indusﬁry.

Dr. Donaldson, thercfore initiated studies concerning the effects of

pcesiblie radlatlon (primarily x-ray rediation) oa these fish,

147084 | o
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A large series of x~ray exXposurss were carricd ocub to determine
3 %0 N o kS B P o0 - 2 el
the possible blological effect of comparative deoses of z~ray on fish of

l-

5 . .
as the controlcs. The young raised from such eggs were returned to the river

#

3

marking them for ease .of identification. The return of these

2

after suitab

wealdf
f:z.sh with the regular selmon run in the specified period of time 7)™ determine

their health and survivel as cozpared to the normal or unmarked fish.
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ot used-ir-the-indust i al~ogserationofth
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Yarhattan District, it was necessary to conduct animal studies with radium -sc-

AL, ’
<2eb this substance cewld-be-uiced as a base line 'f‘OII‘ comparison with the other

cazparatively new radiocactive substances, Radium was selcctcd as-the—suslenite

{ t. "'; 'rl.,.ﬁ
A g Andies, Leal YA T AR oy R {

L1,

to-be-uged for these studies because this M* 3.:11 hﬁdﬂ,coﬂ aecepted by scientists

a,u(i\'
as a svandard measure of biclogical effscts of radiation aa—e—tfesult~ed
Ctrreclaion ale h;, Sl s anscee ‘x.«’,:‘.;u#‘—(,' o L ,-r'.'.:..-~ ot Aol iy x/..f.«:, o) &
At o cteanto v Airn Ao v
acormmilabed koswledro-fror-wi il nnd human-ersonsaeo-siacs~id tscovery., This
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sork was uadertaken by the Universily of Rochester, Radlolerz-Dirision;--
- .4 e w2 - PG S R P P =
crdor—the-dircobion-o08-Dro-Widliam S Bale s Trigosubsbance wias studied for

the—goms raason-by the University of Chilcago group.
b, Polonium

Poloniunm or (Radium F) was being produced in relatively large amounts,

v
. Ny e
and it was obiicusly moo*tant to study its togicity. Animal experimentation

p—— . . ) B
U x.«.,,\} Q"'( gl AJ LA g amde . .

w;.s\.rdc"taxen by DrirYi—SeBalte—at Rochester to study the distribution of this
. i

material after being ab.;orbed by the body. Calculations of the emergies et peand

atta

N ) . . R U T . 1 D
ceosary to damege tissues in various parts of the bOd*J:‘l cre carried out?*’

£
+

¢. Plutonium

4

Tre University of Chiczgo carried out guite a large share of the specific

as well as basic research on the metabolism of plutoniun (229) and its toxie

effects on the animzl organism, It was aLSp‘uCth 2y that this material

might behave in some fashion similar to ancther-henvy-metal;y radivm, vidth—virich
IE S ﬂ"“-!«r) 24 ) .
cencidérabls "di i‘lcultf'in' the-form-of-toxicity-and-duaths dcve"OOf-d after.the

4

Zastwam—IHence pc-ral_‘-l studies ware made on radlum as-vili-as-plutoniua for

‘purposes of comps ris.c&)}“‘

e Crocker Radiation Laboratory of the University of California under

~

WS
tro—puidance-of—DriJiHanidics enlisted to carry oubt some of the experimente

I 14T08b A
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wovk on plutonium, Plutoniua (239) was made by the cyclobron in trace

)

\»c_w“c:“e-;,‘—-z.1r.u‘:,e—'but“cze'te'ctablc-) amounss and used in metabolic experiments.

. N Y L4
- . Ar H . I3 opbioea
e e Lo parns vz.'{'f‘ ert B4 dan Sl w‘ i MI -t
3 . N - -~ - - - A e
mrs yelabive effectd of tf»:;a-ee—sx.bstam33-&;033«.&3&-& idad-to-regular-amount s-of

gz *;.,:(,..amal.;- ;.uch.;r jodine-wesz-also-tzched,

siLdn s rantantn pdies _/;',;L’-':E;‘a y et e )
f2sh9cn traceramounts of trelbe-—now.matenicls wers used for-conpar rison-with~—
the-resulis-carried-oub-by-the-Chi cago-group-on larger amounts-of” .,uc"x materials

srd-in-a=sence-werc-used as pilot experiments for establishing the generzl Lype
-"akf":u\mvk‘wr Lurga B Lk\ Lea Rtre b . .
of chservabiomrmrade by the ?nologlcd. “ection of the Chicago group when larger

mdaa LG e ‘A'{C Aeinba . L m g wl
amounts of tresderere-mzterials become available, Sm mphases~—of he YOR k

QAr*

at the Crocker Radiation Laboratory hincludes’-\wcrk carried out on goils of

varicus geologic types which were artifically contaminabted with plutoqium (239)
e o EIApetaran @ ol erg e £
&J-h,\uz-uu‘« s U«fd—b’ ot Tha Couldfiiea o Gta CQAsel 3L

To eoTiale. J:UM -LL«J fmu 7 cf et
Tests were made\on_o_a.q-tns_ggmoxn_orwt.c oiks and)methods of deconuammaulon..,o L
wa . . . . . Lo
rezovi such materials from the soil. Another phase included work ime—smell

o—l /u,c,uwal-/{ L /J« L ve i ‘:_.u,z. ;U‘Wu f/./.(}-:.m.
Izboretory on methods choatbennbewdl/ -decontanination-ef the animal body oithic

O’ 2l c,f\,cj:;“v‘)
L/- :_.J' -
mabewiat, A@ertain chemical experiments were carried out by this group in

developing new methods uwseful in their work.

d. Fission Products

5

. \
The experimental work on these radiocactive products was carried out by

1147081 | D .
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cortaln-réachions~in-vwhich-abcms-are-repturad-a-large ranber-of -side. products :
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I ° 3 3 s » .
ald~produce-a-ifztard.  These fission products are formed by actuzl splitting

of iz uranium or plutoniun atomsinto two portions weuadlby—cfunequal size &o-

Since they are iamaldition radiocactive,there is ag

of/w;mr.. e
the double problem of acute toxicity a=d-redictics and thefeffect of chwvonit

Maducd 4 datapade e v atsat,
radiation exm%-vf-mz.. these s—ub-sba-frce&-“-‘ibcwnacxpmbsorbed.andwsuored~-* rze-uh,

-

soly—for—erbended-poplods-of-time, These problems also recuired investigation,

znd experiments were planned to carry them out. At first none of the cslculziad~

fissicn products-were available and they were made for the project by thc—co~

O%ra’c%ve"wm.rs-aos the group working with the 60 inch cyclotron at the Crocker

-’
PR e o evibea efa

Radiation Laboratory. The scope of the work on & ‘—Q:‘ Lhzse-ginstances. end~tyrios~

Wil

--;adzatzon»bpt’*i ~coction included determination of poisonous or toxic levels

. 1

At 'l"“l ¢ :
on various species of animels, tha-.effects.of acute and chronic poisoning af

2 g-u:-.a 7 g PN —{vo-”jA*-’—'tﬁ f’““g
exposure t<-bhea-thoough feeding, breathing, aand introduction of the substance

mechanically into the blocd strezm or tissue spaces of the body; the effects on

the various organs of the body after ecach type of exposure;- and the rates of

ot T e
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12" wThe Crocker Radiation Laboratory of the Univerzity of Californisz also
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refaleflecbs™due Lo the oviraxposure of-workers on-ths var

carried out work on fission products. Animals-werc—used~bo~siudy ‘ﬁue metabolism

N .? ) -3 P . . & L
,(,:Lu crs bttt e UJC.‘.A‘- AT deedd PR Live, \il,;fw-v’-

of the fission orodac’cs;‘,...‘w.*w l...lu.‘ T et wvm oToCAM I oS onsTils

& -a?
l"*« et u.” C--&*v. ‘x«w.«m .A “ & (ru‘ o / - ‘Tf:“'“‘ T4 i
of various geol oglc types whichwwero-arbificiallyconbaninated with fission
L foss At TS K?‘ artel

productsfl Tests were made on piants grown on sich soils and methods of

decontamination to remove such mat erials from the soil ware studied. Another

et e f andileaee doatl eradi.
phase insluisi-roriemin-oeos U.L.allwl“-bo

<+

‘u Chr‘ a6t} yrIvs
~2b da :,O..(}'.-’..'.’.L‘.'..olcl"."""

w’“-’*"’“’-"a@‘ﬁ /£l Al Qardes LEee ooy /U»-Gw*,x— yC (RN PR RPV-NS

of-bhe-entral-body—(i—those-materdals, Lo-duy.
é&

-

The Unlv»r 1ty of E'Iaohlnrton aleo carried out some work on f

$.

+ xj

¢
’(.)" 1. . 1
W ne evd_d ence has been discover:d that would indicate that the zmourt of

radiation emanating from the pile wastes or chemicals in the cooling water

ish were raised in tarics fed by concentrations of the effluent from the piles

. {(which contained fission products) and observations ware made. To this date,

ssion products.
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Has ressingrnovns—hovevea—~ctitl-remrined—tove—anerared

~2zrthe toxic &ff

compounds, ard

B ch _ee—"e*n:'rfzc

T2
w\{ ’/LL.L 7’1 s

Dmﬂ\:f-mdd”w (ohbaum of tlhe University of Chlcacro irst atbacked ths Lfie.

[
CETTITEa PO Lk.r'—-)' Slams

¢

Iy, ’ !
/-‘:;_J /U«‘,, Ao et NO, Lhar A e _L {‘
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%
~

p“o"lem oﬁ—v’"vatoy.a‘,}ucf'wur niva-and -its-canpounds by conducting well=controlled

éu; /l‘r'u"u:‘ : '
arimel e*coem.nems on tre ingestion ard in jectlo'x of these substances) It
; 2Trea ,:"..1/.‘&-7\:.?_..\ AU
¢

was soon appare
L 5// it n»..(

/"”4‘

" g :
nt, how ever, t hat mose rag-nesot—a; .l -sced—wane
a/f'*— l‘-‘ﬁ '1‘/" "’é’ At ol s vl i .///). Lol ) At -—21 Warh o '.’; N IZSA Tt / e
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uraniun and its compounds on a more elaborate scale.
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l”fw/"‘ S g“.l—'kl f\ At » Jf "’. .' .
Tre-divisk Prof'*orttmacolor'y almost entirely occupied itself ¥F7 R

problems rslated-to—possible-kazards- arising from exposure to waniun compounds

8 i N v}’.‘v{ Cuo:,l:,: “/,p ’“P (‘lwwr:‘l ""cﬁ 4 \_4 3
-333 in-ttho-plants, All types of exposure wisther—it-be-icmsm
,éﬁ

s &£
%4

breathing the dust, eating <. traces of the powder,jabsorption of material through

the skin and accidental 1mectlon into the body through lﬂJhI‘j ware—eensidered.

a
ﬁ{/L)J%JJJ 0‘; | i
Ap roprﬂaue experiments were carried out on gy species off experimental

animals in—order to demonstrate the effects of such exposutes on ér!e«s_-li'irg

e I C
*:Lu.cka\

CAR [ R

tissue., The minimum amounty of toxic mte mal vhich wneniabsorbed .;,E;wc.,.

. Uv’_}"[/(& -?:}.A.lzca:‘-d .
injury 45 susceptible tissues,was determined, ani on—sueh findings tclerance

2R ey N
amounts, to which workers in the plants could be exposed safely,detemined. =" ———)
4 I 2R

ﬂz['-'ﬁ ,Zj!l,g_, NN ¥ X BN A 14 wl,u}x-’w Z}
Experiments were carried out to determine & a—c-amf-t-’.n—t.,,'fw"*’r-ﬂm‘%"“'
S20 dinso witht dacea ged wwohden Fhiode RundZlile e alicer et 7—'"0
on~tire~ickdrey by these compounds, se—ttet auitable measures could be taken for

-

' : TR ot A drvloteed,
protoctive end-decontaminetivr-of overexposed workers.-< st A

.

Pmtectlve devices,——aﬁ—afi-ar*t@ were uested and recamended ém ey
76‘(&'/4.4.1/9 f'ttf'-'u.\.. 6-' VA d—-.‘-*"“""/‘ Mo gyoestoe L J:ZMM’QM 0 it £l
/’3}‘(’ l_’_ 7 N a';'u.i-—-“' A

a

W\
m—«b‘a—&pea-s—co«mamﬁ&éed—vrtb—tnwp moeTiwks.,  Findings Gf-—eretl‘m—nm were

irmediately submitted to the Office of the Medical Section for gmmatwwwq A........;

&

crotection of workmen in are s using such materials, Conszultant services were

i
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Recearch Divigion-of the U. 8, Burczu of Minzs and the Kittering Laboratorizs,
Later tre—services=ol ur, carl Voegilin, forrerly chief of the National
f
— .
Jf:'.'}'i'.,',__.'.’l a*n- oA {'"':' -
Cancer Institute)»f;e-pe—e%’w.ﬂeé as scientific advisor,
Ay
o J
b \
AR
~///~: 7. Substances of Potentiel Chanmicel Toxicity ' ‘
/"(:‘LZ _61 YT \
[ pecial materials which were developed hs oids in thle processing of & -

ey —— X

0

ol :
urenius compounds cons iuuted..ﬁeﬁ‘rj‘éﬂ medical hazards; sirjce,like uranivm,

) , -C/_)-‘/J't.“f —l“-\-}

very ‘little was known concerm.ng their r‘w:;b_v ‘Ju.z.yu..vu.a actien—on the human

e .
body. - The most moortant of these substances were elomental fluovlpe, h- Je- .~1~~

fluceide and various compounds manufs ctured by reacting fluorine with hydrocarbons

(-_.uo*- arpons - C7F 6° C "6’ 21 Y ) The toxicity of these substances was
L4

). .’lg‘yA, ﬂ/ '/~,‘}~.£¢_¢4 /‘.I.J ;x../ o LN VX Ma‘_"za«ﬂ ; [ ‘VLIO-/" AL “’Q"
tested LuDeREMERTad—anis *el@-—-:.fe.«%?'«m-i‘f e~seme-tray-asris-carried-out+in the v
s

)

ﬁrg“."oxicology Division of the U. S. Public Health Laboratories. Protective devices

2pn¥ .bu,t_,ﬂ.—t‘( [-.“-’.’ ~ Al /L&///\,e,w bt
==—eddibien were tested and reconmnended ffot uqe-i»n-—umas-ccntm’ Wi

IRV

AI:,{, ALADL )

ot T L a—

oft bhe-i{adteal"SEETTEA IO application ©oWard Broteetivn-ciworknntm i nea s 250

uslai-such-nateriaks, The work on these spocizl substances was carried out

by the Pharracology Division of the University of Rochester usderthe dincsiion.
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By use of -all the data develeped by the w

.

consultant services were obbained fromwell—esteblished industrizl hyglenes
laborzbories such as the Research Division of the U. S. Bureau of Mires and
the Kettering Lzboratories. Laber—the—servives of DerCarl” Vocf-t'llr"‘fcmc:‘ly -

cz:.f.:ﬂo“-—imvwx.g. s.onal-ConeerIRStItULE; Wers “obtiified £5 Scientific advisor.

moeh sueh aoswstom has hesn hignlz.effective -is shown by -ije. alrost-perfect
!
reoord—of~this-organizationin-protection-of -all-workers. }{r-ainst- damage by any :
{:

specizkmurterialsy ' !

('9 ‘ﬁV Industrial Research

a) Qesnenct Tt twdus D‘u 0,1 a_/ pett canlesn

Tt-i-o—chvicus-that-t e~ Yanhatbarn-Distriet ~asstied tremendousvresponsibilitie

f Tders Aboicn she farb A mins 40 dea enlet ol 2Aod crficaes

n

cr

F

";niar. L menninatd cnearins ek / . ...{i - rlcf 5(,-, oved RE JEPUIR WS Vi

viler bhe orcanizaticp-winertook Lo safeguard the~peon 2mHI0Yed ALLTNR
=

i -otee e ( Sa o 3= O Appo Dot Nediceens . /‘/{ rnt e g

27

industrial. ol._.nvaw»;amst radiation-ard- chermiczl lazards, - -Three-research grovps

e B ] .
e (;2{/,(_':,?7:.4, A Wliclecal 6 cliidors b a0 4of CLIA R s AD

i
casumed-this-resoonsibility,

0(0 CAINT Bottis 2 Ol = ol Ve e cal AR an s, '('..'/:rt.-c ta, .::tf‘la.»i».; evee crruna L
e Lt Ay anel et lhad . ’ - b

@% The Chicago group studied methods of rr‘on*tor.nf and developed ecwslird-cio
()) Al L}{ el e CLNO

s X Ay,
adequ.tc—':r-:ced es using c:'ﬂ'\:a.zp f£ilm# and ionization chambers to determine

the amount of redistion existing around working areas. Ventilalion systems were

studied and vorking areas were designed to offer the maximum protection.
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