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SUMMA Ty .

1815 15 e Uirst quarterly report unasr (ontract
d0. NALE-LllG-Leil-<337, Oroer yo. L1-i3Jd34.
The orizin and scope of e contract ana e objectives
ol tne projsct are covered.
the work ol w2 rirst three montns unaer tie ceatract is
reporte~d ans to2 worg scaedulex Tor iie as=xt toresz npontns is outlined.
Major attention auring tae rirst quartsr was given to col-
lection 2ne study of rezlsvant inrorm=ation [rom avzilablz scurces.
These sources inclused technicel literaturs, U. 5, vovernment pub-
lications, the U. 5. Atomic¢ Energy (ommission, the U. 5. Army Chemical
Corps, current t2cnniczl a=etings, ana otaers. '
Three scparate litsraturz surveys urs raported. One, made at
Qax hidge, was maqe available to ua by the Chewsical Corps, .na its
substance i3 rsproouced &as a supplemsnt to this report. Anouner,
amsde by Dr. Tyler of our staff, is given as a supplaaent to tais re-
port. Th: thira, mace by our raalological staif, is included in the
body of this report.
arorndation obtajned irom oiner sources is rzported in
separate sections.
ihe prooizas of tne project are considerzd in tae light of

tae availuble informmtion znd praliainary experimental approiacnes are

S
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1. Iatroluction.

ittention of tns contrzctor was first direscted to itne subject
researcn provlsa by a letter from Hesaguarters, Army Chemical Center,
Maryland, datza «Z Jaauary 1951, cigned by F. H. Schwanke for Colenel J. H.
Rothschild, wnich read as follows:

"This Coamsne i, interested ia & program of research which
will develop & material {or the removal of radicactive soils from the
sxin. This yroduct wouia probebly be a combination of two or more of
the rollowing: dstergents, abrasives, coupling agents, and seguestering
agenta.

"The ,roject would lavolve (1) explorin. the field of available
detergents to aetermine their efficacy on characteristic radicactive
soils; (Z) conducting fundemental studies of the mechanisz of decon-
tamination of radlicactive soils; (3) developing an effective decontami-
nating agent for the removal of radioactive soils from the skin.

"t is desirous to learn whether your company would be in-

terested in conducting this program on a ceontract basis.n

Following further correspoadence, and a conference on 7 February
1951 vetween Mr. kichard L. Moore for Foster D. Smell, Inec., and
Lt. Col. Hobbins and others for the (hemical Corps, a detailed proposal
wag submitted oa 13 Februsry 1751. There was furtner correspondence
between iir. Moore and Mr. J. Wm. Lange, Purcnasing Negotiator, and betwsen
Mr. Moore and Colonel fiothschild, leading to sulmission to the Contractor
s mrmrmeretan

e o e e maw o LJLle
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o Lontruct wo. [ALS-103-Gil~2547, Order No, 1-131334, with covering let-
tar, aited <9 Juns 1351, sign=a by darry T. rParks, Contra2cting Officer,
und czlevant 1o-ms.  szla covering letter csszi uted Lt Col. Charles
~obulns as croject Officer. The Contract was :zxecutsu and returnad on
22 June 1351, us riguestea, togsther with relevant security and royalty
forms.,

On l¥ July 1351, dr. ichard L. Jdoore and Mr. L. C. Cartwright,
ior th2 Contractor, confesred with Lt. {ol. Charlss 5. Eobbins and
Capt. Jonn A. rizrce, J&., at Army Cacmiczl Canter, daryland, on the
subject project, and were informec that Cept. Pierce was replacing
Lt. Col. Robbias as Project Officer unaer the Contract. . Inis change
was contirmed by a letter trom Harry 7. Pargs, Contracting Officer,
dated x August 1351, and ackaowlecged by a letter dated z3 August 1951.

On 11 sSeptember 1951 (Capt. rlerce visited tne Contractor's
lzborztories ana conferred with staff members assignea to work under
the subject Contract. On 13 Septeaber 1351 mr. Josepn J. Pascatore and
dr. wonzalo Segura visited Army Chemical Center, Maryland, and conferred
with Capt. Joha A. Plerce, Jr., 4aj. 5. Londes, Mr. Gerearé C. Smith, and
Lt. J. C. Price. On <0 September 1951, at Army Chemical Center, Maryland,
Mr. cescutors ccalerred with Mr. J. 2. Mitcnell, Lt. Col. Charles Robbins,
and Lt. Col. o. K. Sionreich on work under the Contract.

The purp&se, scope, and duration of work undzr Contract
No. LAI3-108-CML-2537, Order No. 1-13J34, are defined in thz Contract

as fYollows:

- _.,......‘..\-I-l‘——"-
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"l. Jtuatement ol Work:

A. Ltcope. “he Coatrector shall:

1. Conauct a literature survey ior inrormaticon pertineat
to tne dscontaminetion oi rzdioactive soils from skin.

~. crrocure ana corrslate information from institutions
that have had <xpgerience with the problem, such as the AFC installations
at Oak ridge, Los Alamos, danrord, idound Laboravory, Miamiscurg, Ohio,
ana rookhaven, in aadition to U. 5. Naval Radiclogical Laboratory,
san Frencisco, Cslirornia.

3. Evaluate existing detergents for their =ffectiveness
in removing'radioactive solls, and tne davelopment of a superior decon-
taminating agent for use on the skin.

B. I=zports. Written progress reports (six (6) copiszs) will
be required esch three () aonths. A final report (six (&) copies)
covering the wnole project and giving all data and an interpretation of
the results will be submitted upon completion of the comtract.

C. Ferioa of Contract. The work and services nereunder will

be completed by 32 June 195z, unless the peried is outually extended by

the Contractor and by the Contracting Officer.n

The above is in substzntial agreement with the original letter
of inyuiry of 2z January 1351 =nd ihe propesal of 13 February 1951.
1hrougn coﬁference with representatives of the Chemical Corps, it is
unserstoos that major emphasis is to oe placed upon decontaaination of

living numan skin contaminated by raaicactive flssion products, and that

~ ‘""—‘7’“”"ﬁ;\q
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it is desirec lhat LHT "superior decontaainatine ug=at” to be developed
be in a lor@m sultavls 10T cariyiag &nd use €, tas inziviaual soldier
wn the iiesld.

Inis iz tne ©irst quarterly progress report, a“& vrovided in
th: contract, covsrin, & literature surver, information .rocurad from
QLeST SOUrc=s, p.<illalasry eaperimeatzl work, end an outline of work

vianneq ior ing n=xt quarter.

LR L.'J'h-'-..l-—-ou--‘:..._-l
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e Litzralurs Survey.,

[n accorasace witn sound rasearch .ractice, =3 inaicated in
QUI propOval or 17 Fewruary 1451, sna in line with (cntract
0. DAL3-1038-Gial-«537, Craer No. 1-13034, r'irst attention in this project
nas vesn pivenl Lo a careful survey ol tscnnicsl literaturs ana other
sourcas ol relevant inroraistion.

A3 & otart in tnis uiresction, on ls July i951 Lt. Col. Charles
rocbind Lave us a Lopy ol 4 WWo-part uaclassiried survsy =uptitled: "Pre-
lininary Litersturs aﬁrvey on S«in Pecontamination--Unclassified Material",
dated i Aarch 1751, ana “Literature Survey on Skin Decontaaminatlon--Un-
clussitled saterial: curt Ii", aated 19 Aprii 1351, bota oy F. Sachs,
¥-1z Ares Carbide sna Carbton (anewsicals Cowpany, Oux hidge. This survey
covers some 8& rai'ersnces. Althougn oaly a I'ew of these tear directly on
skin decopcem;nanlon, sll contain material of some relevance to éhe
genleral ficld of our project. The survey has been studiec with care, and
it will continue to be & vaiuable reference source. The substance of
this survey is reproduced at the ena of the present report or ready re-
lerence.

ducn of w2 time of the maabsrs ol our radiological staff,-
during whe Iirst torse montns o1 wolkL under wie coniract, nus been de-
voted to searcn and stucy ol redevant liitzrature and to consiaeration of
thas proclem in the lignt ol sucn stuay. inerz follows a aiscussion of
various aspects of tne problem, in tas li_hi of suech stuay, with references

to thz bLibliocgragny at the end of ihe swcticn.
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frccisvlé Lgcausz Liers is so iittls _uciisnsd literzture
sirectly bearing oo the rsaoval or radioactlve contamination Jrowm human
3K1n, w2 aesamsa it essenclss Lo cover os thoroughly as pos-lble the
literature on relatzc suc)-c¢ts, saspscially nat on wiorouzh cieansing
ol huuun s«£in ana tnat on removal of radioactive contamination from sur-
tYac=s in pen=ral. Zvzn at Lné risk oI somz uvuplication of =ffort, this
PRese ol the scarch was assigned to Dr. Cornelia A. Tyler, a am=mber of
our staff especiulay znpsrienced in technical litsrature studiss, in-
izpend=ntly oI th2s alivey made Dy our radiologiezl staff. Her report,

Wwitn biblio_rapny ana ulscussion, is appsucsd imaediately artsr tae main

boay of tnis report.

4. D2contaminating fosnts.

Ihe zost obvious and gensrally availuble ug2nt for removal of
radigsctive contaminants from human sxin is water. Without guestion,
¢specially in most cases of gross contamination, wuch ol the radioazctive
asterial could be rasovea by thoroupgh wasning with water. 1In general,
tne mecnanism ol sucn gecontamination woula be partiy solution, dilution,
and rinsing away ol water soluble contaminants, and partly m=caanical
loosening and flusning away or insclucis contaminants. Tlnere ars obvious
ana serious iimitations Lo tals wetnoa ol decontaminstion. Were tnis not
trus, no protlem woula exist, ana the prssent projsct wouwia not have been
initiatzd.

dowWever, 1t is apparzaot that tac soundest approaca to our pro-
vlem 15 to coasicer inese tlaatations o1 water as a aecontaminant, and how
taey may be sost effsctiviiy ovarcoas. lais i3 especially true sioce our

spscifiea ultimsts goal is the aeveiopuent of an article, ana a method,

N
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presumncly iavelving the Use oI Water as aan adjunct, Jor effective re-
Loval ol raaicactive contawination rrom a3 s«in of amilitury porsonnel
in wae fiela.

Ul course, there alre airsaacy well known various uesans of en-
fQancing the eifsctiveness ol wasning with water in removal of radicactive
contazinatlion. Some of them are known to oe very userul uader certain
circumstances, olhers uacer otner circumstiances, tut all pave their own
limitations, Zany of whica are yet to b2 establisned with certainty.
Anotasr stutzosnt of our éoal wmder the present contract is ithat we are
seexing tne most generally elfective and broadly spplicacls mé&ns of
increasing tae eifectivzness or water in reaooving radiosctive contamination
Trom nugan skin, not Lnder any specific circumstancés o1 nature and degree
ol contazination, Dut unaer any concelivable circumstances to which military
personnel may be subjected in tne fleld.

The limitations orf water as a decontaminating agent for skin
Jay be attributea to tne followin, factors:

{a) Ilasolubllity of contaainasts in water,

(b} Adnesion of insolubie centauinants to the skin.

{(¢) Sorption o1 soluble contaminants on the sxin suriace.
(d) Fixation ol contawinants by reactioa with tie sxin.
(e} renetration of contamuwinants into gores of the sxin.
{1} <cercmeation o contauinants tarcugh the sgin.

hese ligitations may bz more or less effectively reduced as

[

follows:

{a) Insoluble contaminants may be rencered soluble by cheamical re-

actlon, as with strong aineral acids, or by increased temperature. Organlc
. - 7 ¥ i
—~
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solvents .nuy pe wided 1o or useu ia conjunction wita or iastead of water.
Lffective oolutility msy oe mcnleved tnrougn uss of seyusstaring or che-
iating agents, or througn cwulsification with surfactants. (Otvicusly,
rzsort to tness matiiods, especlally use Br strong aclas, organic solvents,
or high tezaperature, wiil nave severe limitations -ue bota to ganger of
injury to sxin tissue and to airficulty of waxing the agents available

in tne tfieid.

(b) Adhering insolubls contaminants amay be loosened oy abrasion or
other meschaniczl action, or aisglaced bt; surfactants, and flusasd away
with water.

(¢} Sorbed contasninants way bz displaced Ly surfactaats or removed
by cnemical accrion or vy seyuestration, and fluahed off, or tney may be
ramoved by riaoval of the surface layer of sgin vy atrasion or chemical
action. Agein tns aanger ol serious injury to sxin tissus is an impor-
tant limitation.

(d) Coutsainants atfixed by cheaical combination with tne skin amay
be removed by abrasion or cneaical action, with cue consideration to skin
injury, since eitner may involve removal of surface layers of skin.

(e) Contaminants wihicn nave penetrated deep into skin pores present
a greater orobleas, but their removal may be aided by chemical reactants,
surfactants, or seyusstering agents. Aside from danger of injury to
s¢in tissuz, in this case there 1s the further danger that the increased
mobility of contaminants necessary to rexove them from skin pores may

result in increased permeation through the skin into body tissues or sera.

,..-.,,-—:-\—-"ll'lq
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(£} .n2 zost oirficult proclem in skin decontsmination may weil
result from p:zrazatlon ol contaminanis wnrough the sgln. The obvious
nnswer to tals problsm 15 precisely to reaove ths contaasinants as quickly
45 possible iJrom the s«in surface and pores, znd to aveid, in so far as
possitle, accslsrating peraeation in the process. Concitlons favoring
aipimum permeation w@ay often prove aaverSe to wost rapld removsl, and
carefll expsrilm-ntal work will Uz requirea to establish conditlons op-
timum witn respzct to tota processss. in such work account will be taken
of the possibility or rstarcing perasation througn use of astringents and
vasoconstrictors without significant intertference with rate of removal.

t 15 evident that, Loth in tas initial letter of <z January 1951

1

inviting us to consiuer inls project and in our proposal of 13 February 1951,
use of BoSt Ol tne 4cans inaicated atove for increasing tha sffectiveness
of water as & acscontauddnating zg2a0t wers contewplistea. csurthsrimore, the
literature, as covered ia this report, indicatss that most or all of these
ueans have veen useu, with more or less success, in removal of radiocactive
contaminants [roa huaan skin. The objective or the present project ls,
through considsration of such prsvious work ana sxecution ol properly
designad experizents, to deteraine the most senefally effective means of
decontamination suitable for application in the fisid.

With no wrought of final exclusion of any or the azans indicated
azpove, or ol any other possible means of decontanianation, thé'foiioking'g
discuasion of tne sslzction of daconteainating agents for use in con-

junction with water is offered [or initiul comsidsration.

[~ T T rmmmemn g
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1a= l'uwnction, opzrational apschanism, and value ot abrasivas
23 4n d4ajunct Lo -atsEr 12 removal of reuuloactive contaminants frcm.human
=£ln are rztner ocvious. Astoougn litole w ation oo tasam is made in
the availabls iiterature, taey will not us ovarlooksd in work under the
pressnt contracetl. nowever, siace taeir wctlon mauy, in general, bte as-
suwsd to be substantially indepeaaent ol, znd supplesentaly to, that of
odher agents, insy neea no furtner treataent at this point.

{l. (nesical Zeactants.

+d terms of the proolem ol removal ol raaioactive coﬁtaminants
rom ausan skin, wese include aot only strong mineral ucids, but any
substance capable or resacting with any contaminant to increase its water
solubility or othervwise facilitate its removal rrom the skin. These,
particularly strong aclds, have received consideratls attention in the
literature, out thzy may be considzred, in sgitelof various specific
limitations, as aajuncts to other more generally effective decontaminants,

and will te 50 treated in our work under th2 pressnt contract.

III. gurfactants.

This is probably the browd=st ana most important class of agents
to ve considerea in the present project. laeir functions as ascontaminants
inciuae primarily prefersntial wotting and saulsification. As 2 class,
tney are logically diviaea into soaps anu syntastic detsrgants, or syndets,
a8 wne latter are now generully uesignated.

8. CSQups. A5 generally used in aqueous medias, soaps include the

sodium, potassiul ana amine salts of higher fatty acids, either saturated

~ =~ = — - -
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O WNSaTUrat=d. .3 T:ras o rota tonmuge end monetary valuw, the sodiuam
dalts of ©)y to ;4 3acias constitute not only the most lamportant soaps,
but «lso tueg Joot ilamportant surfuciants wna the aost important datergents
in comaerclal use. For purposes of tne preseat project, cue to relative
insigniticance oi cost consiocerat.ions, no uistinction is maaes between
sodium, potassium and aaine or other water-solurcle scaps. On the other
nend, there arz certain inherent limitations in the applicavility of soaps
wnich probubly rander them oi reiztively less interest in the present work
than synasts. his decision is tased on tae foliowing properties of soaps.l (2
According to Scnwartz % Ferry, tne outstanding disadvantage of
soaps 1s their instability toward heavy metal ioms, garticularly the
calcium and magnesium salts fouwand in hard water, and towaras acids. The
calcium and nagnesium salts of tae fatty acids, as well as the free acids
theaselves, are yuite iunsoluble in water. In fact, it was this short-
coming that gave the great.es.t impetus to the asvelopument of synthetic
detergenta.
Furthermore, with respect to wetting and penetrating power,

the soaps are decidedly inferior tp various synthetic surface-active pro-
ducts aveilable today.l

_ Soaps are decouwposed by acids ang hyarolyzea to a certsain ex-
tent even 1n Jurs water.l This hydarolysis lowers the concentration of
the effective dztergent by converting it to free fatty acla, deveid of

detergent powers; the frse fatty acid, in tum, is adsorbed onte the sur-

Note{#): Superscripts im this section refer to corresponding items in

the number=gc bibliography at the end of the ssction (p. 32, 33). Since
many of tae references in this bibliography were used only for general

backgrouna information, not all are specifically referred to in the

discussion.
UNCLASSIFIED
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fage. For in= _Lurp.oses of our .roblen, tnis 1s a .n=nomenon to be
i¥olaea, ior &n =zixertec Iila may irap contaminstion.

Y=t rnotncr, thougn ainor, ocjection to the use of soaps, is
the r-ct that the relatively high pH o1 somp can cause s:snaitizatien in
sums ingivicduals.l

b. JS.nthestic Usterxgents. Syntastic Jd=t2rgents may be classified

as {A4) cationic, (B) anionic, (C) non-ionic, and (D) an.nolytic.

(A) Catlonie surractaats will be adsorbed onto u negatively.
cnarged suriuce, such as human skin. Hence, they wlll teand to deposit
501l ratner than rewove it; e.g.,, -na3apoos waich are tased on cationic
agents are snown to ceposit fatty material on the scalp after cleansing.
In viaw of this observation, little attention has been given to cationic
surfactants in connection with this project.

(B} :a2 snionic syndets form perhaps the largest and best-kﬁoun
class of synthetic surfactants. Host important mmong tnem are a wide
variety of sulfates and sulfonates, although otner types are also of some
importance.

(L) culfates mey pbe divided into two classes: uroducts in
wnich the sullate group is attached directly to the hydrophcbic group
ana products in which there is an intermsaiate link between the sulfate
and hydrophobic groups. The former includes sulfatac oils, esters, acids,
anides, slcohols, and olefins, while ths latter includes producta having
ester, aalide, and etner intermediate liﬁxagéé} lfhe varicus types will
now be considered individually.

(a) Sulfated oils, generally and improperiy called sul-

fonated oils, are usually preparea by direct treatment with sulfurie

acid. The rinal product depends on the type of oll, fat, or wax used

d on the degres of sulfstion. \y poaiciED)
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(v) Taters o) Jutty acius zng lew-.olecular wzignt alconols
any, be triitsg wltd swituric aclii to give coupounds ol great rraming and
wattiilg pCWeIs, 00N Wnlica are founa Jurrax w.o., rni-Sol, and many otners.

(¢) Sulfation or fatty acias, garticulariy 8-nydroxy acids,
gives aurlsctaats ol some ingortance.

(2) Fatty acia amides nave also besn sulfated to produce
erfective surfactants, sucn as Lismulgan iV and lumsctol (I,

(z) Cr aucn graater ilaportznce than the types so far men-
tionea are the suliaten alconols, among walcn we {ind Aurinol b, Cyclamon,
Cyclopon, lreft, Drene, the [uponols, daprorix, Orvus, Tergavon, etc. In
tne case ol th= normal primary aliphatic alcohols, tne nydrouvnobic groups
are Lne 23&me as tnose of soaps, nence the surlace properties of sulfatad
alcohols tng soaps are gquite similur ig .any ways. Other types of elcohols
that may bz sulfatec to giva satisfactory surfzctants include substituted

cyclonexancls, such us

/ \ A
CL:Hl?‘CH Cm= 0 -t
\
I
Ln3

algylatea cyclonex;lztnenols like
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ualoginated sluoiols, ofcinmary wna toertifiyy slconols, . cols, sterols,
Jdagnthenyl clodiloac, =lo.

(1) Clerins wila ylele .reaucts quite Siwilur to tae sul-
Ity alcohols. Adsone ti: starting coag.ounas usee are ascarcoxylation
prOSLLLS lroln unsatwat:sa iatty scias, .:ztene, sgyualepne, terpenes, cnlori-
Daled 0420708, @any unseturated poijdsrs, =te.

(g w“urlactiats naving toe suifats group conneuted to the

~ydropnoble proup Whrougn zn ester interusdiate linkage incluae Arctic

oyt leX
ﬂu ’ ,B ,ﬂ R ]
=L =v —lno, — L § = ud0ya,
JH &

various sulfated womogljcerides, sullatea glycol estess, 2te. One dis-
zavantage ol s0ae 0l tnese compounds is a tsndeacy to hydrolize at ex-
treasz pH valuss.

(a) Aaides frow a varicty of fatty =zcids way be sulfated
to pive surlacteals. AJOng ths @ost idportant starting mutsrials are the,
zthznolanijes ol cocoanut faity acids, waich sare solu under the names of
Miranol LFf, aynowinz, =tc. aAaides other than etnanolamides may also bg

uszed; Ilor shsugls

a
. ,,O ’ b g PR i
f— L — v =l - Loy, — l|..n--u..»03..a,
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in generad, uncvbe coagounas ace cxcellent cetergaats, Lut tne commeprcisl
products often contaln sulfficient unsulfated iopuritizs to razduce their
efficlency appreciatly.

(i) Fther-liagea sulfatss, sithougn oltsn posszssing nighly
agglrable chalracteristics, are less well-xmown tnan otner types because of
thelir greater cost. Aliphatic aad aroasatic aono-zcila poiyethers huve all
bsen used w prepare sacellent cetergents. ror exaanple

A= (0L;n¢)n = US0ua

J_JL—LH.;—C—, "-O-Lﬁz_‘bdz-‘O-iﬂg-CHZ—OSGBN&

Lidg == CH,

Il
N/
LHe { = 0503&&
7/
CH e ;.H
W .
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(2) Sulionates corresp.nolng to «ost of tle sulfate types
discussed alave cave besn preparad and rouac to exnridt surface activity
1o & grester or lssser =xtent.

(2) o5t widely used sulfonstes are tihe alkyl-aryl sul-
renates; i.:., compounds in which an aromatic nucl=us rorms an integral
paTt of tha nydropnoblic group. .dany ol them are powerrul wstting agents,
gispersants, and emulsifiers. Amone the simpler compounds «r2 the pro-
prlated, bhtylated, or auslated napnthalene sulfonates, butylated diphenyl
ana substitutec cipnsnyl suifonates, =te. Similar structures, tut of
higher aolecular weignts, are aarketec under the names of iacconol NR,
Santomerse, Ultrawet, etc. dore complex structures are also well known;

,

for example

0 0
- i,
i -0=i - Ce !
e 0= b N /?\
I\J - 50, %8 ‘J ~505is
N e O G 0 =X Y - 50+a

T TEIR TR A e
fT EEETNgmArTTTA H
Cd_ ivdimaue uas
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{£) :a vontrast to tas alkyl-asyl sullonates, tne alkyl
sulronates aav:i noU Louodls Vely lmportant, witn the =acegtion of a few
producte lige .r-lod anc thé verscls. Thnis may oe aue to tas fact that
aany of tne uikyl sullonatzs are wore =xpensivs than tae corrssponding -
sulteatcs.

(c) Ur consideravle ragortance, aowsvar, are algyl sul-
fonates having intsrmeaiate lingkupges c=atween tns sulfonste and h;dropnopic
groUps. Tne intlcrmediats linkagss aay, a3 in tne case of the corresponding
suliates, ks 2z2n zster, amide, =tacr, =tc. lne simplest o. ihe alkane
sultfonates with ester interisaiate linksgss are coanpounds naving the
tormula

0
i
Rem € = 0= CH ~ CH, = 503)a
such as Igepen 4, or
0
il
foem Q== { ==(H, = S0iia

like l{acconol Lal. ..ore comples structures, such zs diclkyl sulfosuccinates,
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and .asny other Jdors complex types.

ftner-iingkea sull'onates include few well-gnown .roducts other

tnan l'riton .-2JJ,

o —{, \/— Ow iy == (i == 0 = (s — (Hp b‘OBNa'

iu accitlon to the swWlfstes and sulfonatces, aunlonic surfectants
containing otner ayaropnivlc groups nave bsen prepared, vut relatively faw
*

huve become importdct. Aaong these arz found sullinic acid salts

~, - .
Nowe (Hz == S0.Na,
n

Thiosuliats cstars

0
1]
pm Qo - 2z04Na,

sulfamates llke
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noem S0, w= 50, = R,
dithiocarbarnztes
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anc the phosphiats coapounas corrsspona.ng to aany o tae sulfatss mentioned

LLOve,
(L) ine ce=st-<ucwn non-ionogenic aydrophilic croups are etner

linkages ana nydroayl groups. The zaost counwon non-ionic surfactants are

thus poly=thers aand alconols. .aese are oiten awsas by reacting aydro-
woly J &

thilie hydroxy coapounas such as phunols or alcochols with several moles of

either eth;lene oxlde ov propylene oxide,
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om0 ey —/Ln;_ ~» = Q= La, = i, = U4

R 'vnr - (h. - 4 + Lhﬂ— Lu.— -y = D= (4. =- CH2— J = CH.= CH.= OH
Fs \ / < z z

=tc., uatii zurficient oxyctaylene roups nave teen aad«d to render the
resultant mol=zculs water-solubls. Azong tne most coummcn are Igepal C,
Igepal A, Peregal (, tne Tweens and Triwon iz.

Variations include using hign molecular weight alsyl mercaptans,

complen alcenols lixe

ne=0 -uH;-%ﬁ-R'

OH
complex pnenols such as, .

o2 L /<—'>—OH

e L= H N
B >
\ca__g— CHg \< >

fatty acids, aydroxy esters, njyuroxy amides ol Yatty escids, sulfonamides,
fatty acyl derivates of triwethyl colaminomethane, fatty alcohol glucosides,

higher Iatty aldenydes wnicn nave Leen condensed with urea, [atty acid

esters of annydro sortvitols, such us,
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n‘-c\o U = CHOH = CH_ OH

paosphatides suen as lecitnin, aisulfimides, etc.
Othzr types incluus aixed methylene-etpylene ether chains

attache=a to nydaropnobzs; e.4.

glucosides of certain alkyl pnenols and similar compounds.

Also of importance among tne non-ioaic surfactants are compounds
formed by the reaction of one mole or a high ratty acid with two moles of
dictnanol aawine. .aportant compounds or tais type ars tn: Winols. HNinols
mey be reacted with certain cnlorides sucn as tnionyl chloride and calor-
acetle acid to prouaouce surfactants taowt are particulariy effective in
acld solutions.
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(L) ..apnolytic surfactants are prouducts woich contaln coth
baSlc &ud aticlc 2roupgs 11 the sswe wolecule. Althougn several compounds
ol this type nave bsen preparea, they ars not too well gnown and nave

not been considercd .n tng preiimirery otudiss.

IV. oeqguoztering L-ents.

Laong tue oldest and still most popular sequestering sgents are
the polyphosphates, sucn as sodilum trigolyphosphats, sodium pyroghosphate,
sodiwa meta hosphate, ote,  Jhese compounds are very <itfective solubillzing
agents for many cations, and tnelr presecnce, even in very small amounts,
prevents tne precipitation of insolucle seaps. Newer in tne field, but
glso highly effective, are certain organic compounds that form chelated
structures with many cations. la tais group we find the sodium salts of
ethylene dlamine tetracetic acid, which are sold unaer various treaemarks,

such as Versene ana Seyuestrene.

B. Soil.

As previnusly stated, the formulation of a reulistic soil falls
into the [irst phase aof this program. Drs. Lambsrt and Sanders of the
General Aniline and Film Corporation developed such a soil after iwo years

f researcn. They felt that ordinary strest dirt represents the commonest
type of s0il encountersa., oaamples of dirt from six cities were collected,
screened through xJJ Desh, and analyzed.<®

The resuits are as follows: (in rer Cent)
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Coaponent Fittsbur b Dotloit casveaiag Zurfslo Jt.Louis Baston
water Sclucle 15.4 13.5 15.9 1l.4 14.9 15.4
Tther 3oluble 12.<d 447 7.1 5.5 1z.8 7.7
Total Carbon 6.4 A 2ol 5.9 5.6 <3.9
4Ash 53.5 57.8 56.3 5.0 5les 50.5
Si0, (totel) 25.6 25.5 WA R <ol <l.4
Ez0s (total) 11.6 9.3 11.1 9.5 9.4 11.1
Ca0 (total) bux 8.4 7.7 6.3 7.4 6.4
Mg0 (total) 1.7 = 1.7 v 1.6 1.7
ca0 (Water Soluble) 0.3 0.4 a.7 0.2 0.4 0.7
Mg0 (Water Solucle) , Jd.1 Dok 0.z ez iz 0.2
N - 106 - - - 2.-1
pH (124 slurry) 7.0 ) 6.7 Tex 7.0 7.3
Carbon Black Equivalent (%) 2.3 2.6 J.55 J.5 3.5 0.6
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sxamraaticn Ly a-is, diffraction saowed considerasile free silica
in wne 4ry soil upa -odlud cnloride in tne water eatracts.

ihe unalyses listeg in lable i vemonstrats tne siwilarity of
dirts coilectea {rom wilfferent localities.

Urs. Sanders ana Lambertl did not investigate the nature of the
1X% of staer soiurls oiliy material. They used tae results of Erownd who

founa the¢ followin, fatty mstter in sciled zarments:

Free fatty acias (Cig)s « v v o v o v v o v v o v .. 31443
Triglyceriaes or aigher fatty acids (Cps) « « + « + « 29.2%
ratty alconols ana cholestercl. « « « ¢ ¢« & « & + « » 15.3%
Hyarccaroons {vaturatea ana Unsaturatea, C;3) . . . . &1.0%

short cawino 1ats ang 4CildS. o v o v o « = o o » & » 3.5%

Easea on all of the above considerations, a synthetic seoll

having the coaposition snown in Tabls [l was formulated.
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Component

Clay

Soaliaa Cnioriae
wtlatin

Carbon Elack
Iron Oxide
atearic Acid
Dleic Acid
Faim Oil Fatty Acids
Lanolin
n-Qctadecane
i-Octagecene

Lauryl Alcohol
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TABLE il -

ceatnetic Soil Coaposition

Source

dyperaumus Co., wewton, . J.

Alpna Czgent Lo. {Iype I)

" Davison tneaical Co. (<O mesh)

darris (lay Co. (average grade)

Keystone 431Z, Ansco

, :
birney & Swith.(solacco rurnace EBlack)
C. K. Williams (Red, N1360)*

narshaw Cheaical Co.
Mercsx (annydrous)
Connecticut dard Rubber Co.

Humphrey Wilkinson

UNCLASSIFIED
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15
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0.25
1.6
1.6
3.0
1.0
1.0
1.0
0.5
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C. BSkin.

The htman skin is a complsx structurs composed of an outer
laysr of haru, largely ilmperueable ¢=lls; severil lnner layers of varied
cellular constitution; an extensive vascutar systed; and nuserous openings
of sweat ana sebeceous glancs, .nd heir follicles, sormally tne surface
of the-skin i- covered witn en oil filz, tne product of the sebaceous
5lands.22

As notea abtove, tne outer lzyer is largely im,zrmeable to
most substances, but sorption in appreciacle amounts wny twke place througa
the pores. In general, water-soluble substznces and certain organic com-
pounas are sorbeu most reaaily, wnile insoluble inorganic compounds such

. .

a8 many oxides and sullates, are not sorbeu to any eppreciable extent. If
a2 given aecontanination procedurs snould be accompanied by the solubili-
zation ol same or all of the contaminant, any increase 1n the -orption
rate should be investigated and kept to a minimum,

lt way be possible, Ly the addition of a vascconstrictor, té
reduce the degree of transfer of contaminant from sxin surrface to vascular
system during decontamination.<3

D. gadiocheanistry.

This project will ultimateiy lead to the use of human subjects
1n being contaminated with radioactivity and the removal of the con-
temingnt taereby evaluated. To know tae permissible dosage that a person
may receive, the effects of radiation on skin su?face must be studied.

Tals work was undertaken by Marinelli et al.<4
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it 15 desiracle to express ucses in terms of rosntgens. the
rogntsen, 25 dstlnea iy laternational apreemsnt, applies onl, to X or
gefama radiatiog; 1t can inerefore be used ior gaams ray emitting isotopes
but not Ior aluia o1 ceta. Ihe roentgen is a2fined as "that quantity of
samma radiaticn such wWat the corpuscular swission per o.ooi;93 grams‘of
alr produces, in alr, ions carrying one electrostatic unit of electricity
ol elther sign."

darinslli et al<é established a comparaple basis for beta ray
aosage. ney defined aneguivaleny rosntgen" as that zmount of tata
radiation which, unaer equilibriua conditlons, releases in ons graa of
4ir as much enelgy asd one roentgen of gamma rays.n

The following data in Tavles IiII and IV were taken, in part,

from Tables i and 1Il, respectively, of Marinelll et al. <4

TABLE II1

Physical data gertaining to calculations of radiation dosage
reaulting frou oeta rays end/or very soft x-ray radiation. The values of
K’ and Sp ars bas=c on uniform ana biologicatl; stable concentrations of
radicelements ulstributed in tissues of linear dimeasion large as compared
to the range of the beta particles.

KP= 38??? is the radiation dose expressed in equivalent roentgens
due to beta rays eamittea during ths coamplete disintegration of lfuc of
racloslement per gram of tlssue.

S,= —2:1_ is tae concentration of radioisctope expressed in

B2 o
N J
Mc/Kg which will deliver a dose of 2.1 2.r. to tissue durin, the flrst 24

hours of exposure.
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TiclE 1I1 (Cont.

T K8

(Half lifs {e.r. jmcd

Element A ragiatlon in aays) Jer ram)
e ) PR 1120.0 <,200.0
P 3z e 14.5 285.9
v 48 " K, Y 16.0 245.0
m 5 Ry, Y 0.5 43.0
Fe 59 ~ 4742 496.0
Co 56 er. Y 35.0 45930.2
i ) B, ¥ 1940.2 17,320.0
A3 76 B Y 1.1z 215.0
or E s .Y 1.5 20.0
In 1l4 8~ ,Lx) 50.9 45150.0
I 131 't 5.0 144.0
Rag <12 a” 435 141.0

¢ 14 & L.7x106 83126
5 35 -4 88.0 420.0
Ca o3 () 180.0 1,530.0
Sr 3 g 5% .. 23702.9
90 [ 3900.9 172104

Y 99 > <eb <3.0
Sb A 8, Y 60.0 3,430.0
Au 198 & ¥ <7 76.0
Mn 54 %, ¥ 310.9 147.9
Fe 55 K, X 1500.9 730.0
Co 58 8+ n,Y 65.0 20.0
Zn 65 g %, 250.0 130.2
Y 36 % . X 105.0 46,9
In 111 w ¥ <7 1.4

wmma ™ AT 8
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TabLE iV

raysical data pertaining to calculations of rsciation dosage
resulting from gamma rays.

Ix is the exposure in roentgsns at 1 cm distance in air rrom an
unriltered point source of 1 mec, for one hour; or milli-roentgens per
microcuirie hour.

KYf = 1.1.4tI\‘le-3 is the number o:i roentgens at 1 ca distance
in air from an untilterec point source, per microcurle destroyed.

Group A - elements not decaying by electron capture, or x-ray emission

following electron capturs so soft that it can be treated iike ﬂ radiation
and hence making no significant contribution te 11

1y
t at 1 cm kY
(Half life ar/pe-hr at 1 cm
Element _A Ragiation in hours) r/mc-hr rMcd
Na iz s*“s 26,530.0 13.2 500.0
24, o 14.7 19.1 0.40
v 4B o %,Y 334.0 16.3 9.0
Mn 5% T 156.0 19.5 bed
56 ~ 2.59 Iy 0.035
Fe 59 & Y 1,1z8.0 6.55 10.7
Co 56 a4t X 2,040.0 17.95 37.2
60 em Y 46,530.0 13.5 900.Q
Cu 61 VR EWA 4.8 0.024
6, ’\' X o 1z.3 l.2 0.02z
As 76 %, 6.8 Z.% 0.083
br 32 8\ 36.9 15.1 0.79
Sb 124 e ¥ 1,440.0 7.9 16.4
1 130 . Y 12,6 13.95 0237
131 o X 192.0 2.65 0.735
Au 65.0 A Q.22

138 pf‘ ‘Y
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TabLE IV {Coat.)

aroup b ~ elements with x-ray eaission following elsciron capture
whose contribution to I\‘ is not negligitle

. Iy -
t at 1 cm KY
{(Half life or/M c-hr at 1 ca
Zlement A Zediation in hours) r/mc-nr r/hcd
Mo 54 K,‘( 7545040 4:5+(11) 52
Fe 53 36,J00.0 (10) -
Co 52 { 1,560, 5.7+(7) 12.8
Zn 65 g& x 0,200.2 3.0+(5) 26.0
Y 36 K. 2,530.0 Lyedt(3.1) 52.5+(10.3)
In 111 %, { 65.3 2 3+(1.4) 0.22+(0.13)

(The nuambers in parentheses pertain to x-ray emission following
electron capture.)

A related problem, investigated by Lauderdsls and Tumons,<?
resulted in the development of a comgact decontamination unit to purify
water supplies that have been contaminated with fission products. Wwith
thls device, water, made extremely rasaloactive by. the aadition of a complete
mixture of fission-produced ;-adioisoto;:es, was treated to give less than
10~4 pc/ul. The contaminated water was passed through the following
materials arranged in ssries; steel wool, turnt clay, activated carbon,

anc & mixture of ion exchange resins.
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Qur radiological group conferred with [r. Jjartin c¢ibbs at the
Frooknaven National Laboratory. 4 general discussion on the problem of
decontamination gave us sowe iadications tnat the pbrooknaven lacoratory
is not too actively engagea in tnis work. Fefersnces to other research
teams were meae, notably tnose at Qag Ridge, The Mound Lzboratory, Ohio,
aana the fHaval Research Laboratory in California. Wwe did, nowever, learn
ol taeir technics in measuring uuantitatively & contaminated surfaes to
give reproducible results.

The New York laboratory of the Atomic Tnergy Commission sup-
plied us with literature on the subject of decontamiration and suggestions
by ir. Merrill Fisenbud vwno is in cherge of their health physics group,
and Mr. E. Meaervey of the [echnical Advisory Cranci. They have slso
recommenced Lhe above-mentioned latoratories as being actively engaged
in this tiela. Contact will be mzde with Dr. rfrank Mead of the Mound
Laboratery for ¢ meeting in the near ruture.

Qur Mr. Pescatore met with Lr. Paul C. Aebersolid, Chlef, Iso-
topes Division, AEC, lor a free exchange of information related to this
project. In a letter to our Mr. Cartwrignt, Ir. Aebersold suggested

Dr. Victor H. Witten as & gqualified d2rmatologist to be consulted in our

studies.
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4 anlormstion {rom Qtner scourees,

a desting wita waptain Joan 4. rlerce, Jr. oJ the Aray (hewicsl
Center was netia zt our laboratoricss. Wz discussed the tecnnic involved
in conteainating 2 surrfacs and tae removal of the contamipant to give
rzproguclile resuits.

At the veperai Aniline laboratories, Drs. C. F. Jalinek and
Joseph Lambert geve us consicerakble information regarcing their complex
soll mixture. 7Tals soil i» the one we have s2lected for our studies,

Mr. J. r, sditchell, Lt. Col. Charies nocbins aud Lt. Col. S. R.
Sinnreich, during a conlerence at tas Army Chemical Center, agreed that
2 good starting point in this investigation would be to label the soil
first with caroon 14 and a secand bateh with fission products. The first
batch contains a radicactive element as a component part of the mixture,
vhereas, the second is mechanicali; mixed with several of the radiolsotopes.
the two types will b= evaluated for reproducibility and the more sultable
one used for ruture studies.

The receat wmeetings of the American Chemical Society and the
Internationel Congress of Yure and Applled (neaistry gave us the oppor-
tunity to sit in on the following talis:

1, "Treatment and Cisposal of istomic Energy Wastes Containing
nadiomctive Isotopes® by C. C. rucnhoft.

<. T"Some rrotlems of wWaste Processing in the Atomic Energy Industry"

K

by J. H. Haynes.

f.‘!f‘L[{"r\:-c.'z:n
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2« "Complets radiocactive Effluent Control for a Hedioecaemieal
Leboratory® by Walter i. sodger.

4. "Recent [evelopuents in the ieasuresent of Radicactivity® by
Ce v. COrLOUSLL,

5. "rresent Ztate of Possible Preaiction .in Radiation Caemistryn
by HMilten purton.

6. "Theoriss of Hadiation Chemistry"™ by S. C, Lind.

7. "The istrigution wnd Dispersion of Contaminants in the Atmos-~

phere™ by Morris Katz.
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5. Preliminar- Txpeprizental VYors.

Radiocarbon barium carbopnate nas bsen ordered from the Atomic
Pnergy Commission, following their authorization. This materisl will
be coaverted to amorphous carbon black, wnica is to be a component part
of our soil mixture.

Cue to tue nature of the material used in tnis synthesis, it
is mavisable to conduct several "cold" syntaeses before using the radio-
aetive comyo;na. The qualifying "eold" indicstes the use of non-radio-
active materials. Thi- phase of ithe wor«g is now under way.

Qur laboratory is presently negotiating with Dr. victor H.
Witten, of the New York Ckin and Cancer dospital, to securs hils services
as & dermatolog.ist 1a our studies. Lr. Witten hes been engaged for some
time, uader an Atomic Energy Commission .Tant, on tae treatment of human
skin that has been exposed to racdicective contamination. 3Since this pro-
ject is closely related to ours, the results of his extensive research
should provide valuable guidance in our iavestigaticn.

The following samples have been obtained for their comparative
eveluation im sxin decontanination:

Versene - Bersworth Chemical Company

Radiac-wash - Atoulab inc.

Sequestrene - Geigy Company

Sodium Tripolyphosphate - Blocison Chemical Co.

Tide - Procter and Gaable

flobar - Flo-Ear Ltd. (obtained from Lt. Col. Robbins)

Triton N.E. - Fohm and H=as Co.
Surf - Lever Erothers

T N N L T
03 ~1 O B G BY
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6. Tlentative scheaiule Jor Nzat uarter,

worxk plaopnsd for tae yuarter ending on December 31, 1751 is
centereq ok close cooperation with the radiological lalorutories of the
army Chemical Center, Md. A member of our staff will be sent tnere for v
an indefinite stay, la order to learm at first hand the estatlished
tecnplies related to our project, ana tous avoid duplication of effort.
wWita the use or tn2ir facilities, we can carry further our laboratory
developments on & larger scale.

the initisl experiments will be conducted along the following
lines:

I. The preparation of realistic, reprocducible contaminaats, based
on the synthetic soll described in this report. Some synthetic soil
batches will be prepered with one or more radioactive components, while
fission products will be wmecnanically mixed with other batches.

II. Setting up reasonably reglistic, reproduclble contamination
procedures.

I11. Tevelopment of reproducible decontaaination methods.

IV. Ewvaluating the efficiency of variocus types of commercisl de-

targeats and sequestering agents in this investigation.

The preliminary experiments may well be performed on metalllc or
other inorgenic surfaces, but some work will be done on skin of types sug-
gested by our derastologist.

It is also desired to have one of our men at lhe Nevaca tests

80 that data .aay be obtained under field conditions.
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Meanwnile, zvery effort will bLe continued to obtain additional
relevant information from AEC, current publications and all other sources.
In the iight o such macitional iaforwation, and furtner study of the
literature covered in this rsport, 2 more detailed and comprehensive ex-
perisental program wiil be 3et up ana ipitieted.

hespectfully submitted,

FLoremw Tuchs

Florence Nesh,
kadiological Cnemist

Gonzalo Segul T.,
Raalologlc Chemist

g g Peacatore

Chief naaiological Chemiat

L. C Cartwrlght E

Account Txecutlve

FR:1G3:JJP s LUC:RE
10 Qzalid Copies made

Diatributicn:
6 copies to Cnemical Corps
2 coples to nacdloclogical Staff, FDS, Iinc.
< toples to FIS, inc. file
0za8lid wmaster copy to L. C. Cartwright

<8 September 1951
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SUPPLZIMNTARY SURVEY OF LITZRATURT AZLATED TO
DEVELOPMENT OF A CLFANSER
FOR R7M'OVAL CF RADIOACTIVE SQIL FROM HIMAN SKIN

I, Introduction

The purpose of this search was to cover the literature which
might asupply Informstion useful for develooment of a cleanser to be
issued to combat personnel in the fleld. This cleasnser should have
particular effectiveness in decontaminsting the skin after exposure
to radioactive products,

Since this type of problem is relatively new the literature
search was limited in genersl to about the last five years. However,
Chemical Abstracts were covered from 1937 through 1950. The reasecn
for this was the convenience of using the last decanniel index which
covers the years from 1937 through 1946. The Index Medicus was
covered from Volume 40, 1946, through Volume 47, 1950. Such issues
of Nuelecnics as were available at the 42nd Street Publie Library
vere searched, This 1s & journal dealing with nuclear fission prod-
ucts, which atarted in 1946. Several Government Documsnts dealing
wvith hazards and methods of decontamination were also obtained.
Superseriptas refer to the list of references at the end.

II1. Surgical Cleansing

Since relatively little. information has. been published on
decontamination of skin exposed to radistion, it was felt that the
related subject of methods of cleansing skin contaminated with
bacteria should be studled in terms of the more recent developments,
In surgery it is necessary for the operating surgeon to go through

a special "scrub-up" procedurs in order to free the skin from
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bacteriel contamination. Similarly the skin of the patient to be
operated on is given special cleansing to produce an aseptic condi-
tion., The procedures used result in a far more thorough cleansing
of the skin than is required under any ordinary conditions. It
therefore sesems suitable to study these methods as the closest
parallel to decontamination of the skin from radicactive material.

The usual method of surgical scrub-up is for tha doctor
to scrub his hands and arms for a period of ten minutes with cne
or two rinses in the interim, using a liquid soap. Within the last
few years an entiseptic called Hexachlorophene, or G-1l, has been
added to soap to increase its bactericldal efficlency. In 1947 it
was reported that 1 per cent of G-11 in liquid soap reduced the
number of skin organisms below those found after conventional scrub-
up procedures.l A scrubbing period of six minutes, once a day, five
days a week, was found to have a cumulative effect in keeping down
the number of organisms on the surgeon's hands.

Addition of 2 per cent of G-11 to liquid surgical soap
reduced the number of bacteria on the hands and arms to 70 per cent
of the count oeccurring when the same soap was used alone.2

A special product based on & synthstic detergent was
developed which has a higher degree of surface activity than soap,
in terms of surface tension. This product contains a sulfonated
others petrolatum, lactle acid, and wool-fat cholesterols.? The
product is of a consistency about like that of thick dairy cream.
The sulfonated ether is the detergemt, lactic acid serves to bring

the pH down to 5.5—the average pi value of the skin. Cholesterols
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and petrolatum are present for the softening effect they have on the
skin and to prevent its becoming over-dried. This product has been
given the name of pHisoderm. The cream spreads easily, requires
little water and rinses readily.

The combinatior of pHisoderm plus 3 psr cent of G=11 has
been found particularly effective as a skin cleanser. This combinse
tion of cleanser plus antigeptic is made by Winthrop-Stearms Ine.
Because of its high efficlency, the preoperative scrubbing time can
be reduced from the ususl ten minute period., For example, a four-
minute brushless scrub in 1500 clean operative cases resulted in s
wound infection rate of only 1.6%, and in 430 potentially dirty
cases, an infection rate of only 4 per cent, These results suggest
that a shortensd and brushless scrub with this particular agent
furnishes a method as safe as any previocusly used. The techniec used
in the cases reported was for the surgeon to wash his handas and arms
with about 2 ml. of the product for 1 minute, rinse with water,
clean the fingernails with an orange stick, wash the handa and arms
with another 2-4 ml. of product and a little water for 2 minutes,
then rinse with water.

The antiseptic ingredient G-~11l, is reported to be sorbed
by the skin so that it axaria a cumulative bactericstatic effect on
resident flora for several days. This antiseptic is nonirritating
and nontoxic on intact skin. OCne investigator5 racommends that thﬁ
antiseptic pHiscderm be used for a scrub period of 8 to 10 minutes
during the first several days, with the time gradually decrsased

when the product is used daily. Since G-11 is soluble in alcohol,
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the hands snould not be rinsed in alcohol after its use. This would
tend to break the emollilent film and extract the G=11 sorbed on the
skin,

A method has been described for the experimental evaluation
of cleanging effectiveness of the skin in terms of reduction of
bacterial count.6 Because this was the only‘laboratory procedure
found, a photostat of the origimal article carrying a plcture of the
equipment is attached to this report. In this study results were
compared using distilled water, a 50 per cent solution of pHisoderm,
a 0.1 per cent aqueous solution of Zephiran, a 50 per cant solution
of pHisoderm containing 1.5 per cent of G-11, and 2 50 per cent
solution of a 40 per cent concentrate of olive-oll and coconut-oll
soap. Of the four produets, the increasing order of efficiency was
the 50 per cent solution of pHisoderm, the soap solution, the Zeph-
iran solution, and the plisoderm plus G-11 solution, When the G-11
was increased to 3 per cent the effect was more striking.

Pre—operative skin cleansing of the patient must also be
on an agseptic basis. A study over a four-month period showed 25
per cent decrease in the mumber of wound infections when G-11 wms
used for preparing the patient's skin in comparison with cleansing
successively with soap, alcobol, ethér!,apd_Zepbiran.s Another
investigatar6 reports that, of the products he studied, plisoderm
plus 3 per cent of G-ll was the most effective for pre-operative
preparation of the skin.

Zephiran is a cationie surface-active agent strongly
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sarbed on *ns skin. [t is very useful as a nild antissptic agent
and hasg repnlacad 70 per ceant alcochol in noapital usage, for ex~
ample, in Presbyterian Hospital in New York City.7 When Zephiran
is used after scap cleansing, the socap must be completely removed
becawse the two agents are opposite in ionie activity and preecip-
itate each other. The film of Zephiran which forms on the skin
may retain bacteria underneath.8 This implies that bacteria are
themselves very strongly sorbed by the skin, even more strongly
than a cation-active compound. This effect is emphasized here be-
cause preferentizl sorfPtion of cleansing agents, bacteria, or other
contaminants {s pertinent to the study of skin decontamination.
This will be discussed again later.

ITI. Surface Dscontamination Studies

Very little has been published on decontamination of skin
from radioactive materials. Much more has sppearsd on decontaminae
tion of walls, floors, hoods, laboratory benches and so forth. In
generasl these would not be referred to here because in most cases the
studies would not be pertinent to this problem. However, where
agents were used which would be suitable for skin cleansing, refer
ence is made to this.

(1) Decontamination of Inert Surfaces In a laboratory
study of agents for decontamipation of glass, stainless stesl, and
lead, P32, pal40, and 113l were used as the standard radiocactive
contaminants. The phosphorous was in the form of H3P3204 in hydro-
chloric acid, the barium in the form of Ba140012 in hydrochloric

acid, and the iodine in the form of NaIl?l in sodium bisulfite
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solution.9 This work shows that the effectiveness of the decontamine
ant varies with the surface and more particularly with the radio-
active material present. Reagents selectad as standard decontamin-
ants because of their high effectiveness were as follows:

For P?%: 3 N HNO,-3 N H,PO
3-3 N 550,

For 38140: 6 X HN03

For I131; 56% HI

The conclusion was reached that decontaminability is con=-
trolled almost completely by that fraction of the activity that can
be removed in a short time. This fraction can be assumed to con-
sist of lons which have not reacted with surface valences at all, or
those that are loosely bound to the outer atoms of the double layer
surrounding the surface. The most interesting aspect of this work
is that detergents wers often as good for decontamination ss the
strong acids. The detergents used included sclutions of saturated
Calgon, 1 per cent Mulsor 224, 1 per cent Seguestrene and 1 per
cent Sapamine,

Further studies on the decontamination of working surfaces
showed that practically all of the contaminant that can be removed
in a ressonable time i3 removed very rapidly.lo Although the
effects vary with both the nature of the surface and the nature of
the contaminant, the following syndets and wetting ngents were as
effective es the strong standard reagents for the decontamination

of Lucite:
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Cleaning Agent Manufacture Isotope Agent
0.1% Nitronm Allied Chem. & Dye Corp. il anionie
1% 3equestrene A. A. Alrose Chemical Co. Baléo anionic

1% Amine 0 Alrose Chemical Co. 8al40  cationte
1% Tergitol W A No. 4 Carbide & Carbons Chem. Corp., P32 anionic
10% CMS and 1% 5-189 E. I. duPont de Nemours % Co. P32 antonie

1% Mulsor 22/ Synthetic Chemieals Inc. 1131 nonionic
1% Bmilsor 224 % 10% CMS - - ™™l antonte

These results indicate that different types of detergents may
be very effective in removal of radiocactive oroducts. A result to be
emphagsized is that the reaction of the detergent with the surface
material contributes far more to its cleaning efficiency than does a
reaction between the reagent and the radio element., These general
concluasions would appear to be applicable to the cleansing of sidn,
even though the surface 1s different from that studied here.

The same workers found that a protective colloid used in
conjunction with sn anionic detergent ceused a merked lmprovemsnt in

cleansing efficiency, but had no apparent effect when used with a nonlonic

detergant.l1

(2) Skin Decontamipation Quantitative results on skin de-
contamination have not been reported.but recommended procedures for
washing contaminated hands have been prepared. One method is to wash
for 2-3 minutes with a teaspoonful of Lan-O-Klsen soap, using a
sufficient amount of tepid water to maintein a thin paate.12 The

paste is to be rubbed over the entire surface of the hands and fin-
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gers then rinsed o!f completely with water. The washing and rinsing
process iz to be repeated at lecast three times. The use of hand
creams after wagshing is recommsnded,

A simllar procedure, still tentative, has beeon received
from Cordon Dunning of the Bio=-"hysics Branch of the Division of
Blology and Medicine of the U.3. Atomic Frergy Commission.}3 This
recommends for removal of light decontamination—ewashing for 2-3
minutes in tepld water with Ivory soap. This is with the use of a
hand brush end lather, Hand cream 1s applied afterward. For
heavier contamination a paste of titanium oxide containing a small
amount of lanolin is applied first, followed by wasshing with soap.

A chemical treatment used as a last resort is to pour on a 1l:l
solutlon of saturated potassium permanganate and 0.2 Normal sulfurie
acld., Scrub with a brush for no longer than two minutes and rinse,
Kext a 5 per cent sodium bisulfite solution is poured on with brush-
ing for no more than two minutes, following by weshing, rinsing,

and the application of hand cream., According to ORNL-382 a number
of syndets such as thoss already mentioned are belleved to be satis—
factory, also most of the common household datergants such as Tide
and Dreft have bean used successfully as decontaminants.

It was mentioned previously that the nature of the con-
tamination influences the success with which It can be removed.
Strong beta=-rays ars both bighly absorbeble and very active in their
blologleal effect. When some beta-ray emitters are splilled on the

hands it could happen that the person might retain some of the

UNCLASSIFIED

N TR AT




| INCLASSIFIED v
i

t

v i 2l g dmd

ATEER T TR geen ey

materlial untll the outer cuticle is worm away.lL
I7. Skin Irritation of Detercentg

Frequent washing of the hands with either soaps or ayndets
usually results in skin dryness. A study of the irritant action of
binary soap mixtures on the skin, designed to relate irritability to
chenienl composition of the soap, showed that a mixture of sodium
laurate and sodium myristate was less irritant to the skin than
combinations »f the laurate with caprylate and oleate.15 This
suggeste that soap made from saturated fatty ecids of relatively
long chain length should be less irritant than unsaturates and
shorter chain lengths.

The effect of washing the hands with various syndets and
soaps showed thet greater irritation resulted from the syndets than
from soap.16 However, the presence of sodlum carboxymethylecellulose
lowers the skin-irritating action of ayndets. This compound is
similar to & methyl ether of cellulose called Tylose SAP, which has
been found to havs skin-uvrotective properties.17

It might be mentioned here that anion-exchange resins have
been added to talc to give powders having anti-irritation effecta
on the skin.]'B Such a mixture was intended to neutralize alkaline
irritants. This modifiad talc should be suitable for dusting the
inside of rubber gloveas.

V. Suggested Aoproacn To Problem

A cleanser to be used in the field for decontamination of
skin from radio-active produects should have a combination of the

followlng desirable properties:
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l. e non-toxie

2. Be non-irritant

3. Ze efficient with a relatively short cleansing period

4. Require relatively little water in use

5. Rinse off freely

6. Leave the skin soft, possibly by means of a sorbed nrotective
emollient film.

Work in our laboratoriss has shown that many factors are in-
volved in the general cleaning process. One of the most important,
that should have particular significance in relation t¢ this problem,
is that some one or more ingredients in the ¢leansing agent should
be powerfully sorbed by the skin, If such preferential sorption is
great enough, soil and contaminpating substances will be replaced.
Although it is possible to study the degres of sorption, or perhaps
batter expressed as wettabllity, of a smooth surfaces, such as glass
or metal, such a procedure would not be readily appllicable to a
study of the game effect on the skin. This memsurement of contact
angle is extremely useful in stuqying and comparing the effective-
ness of detergent solutions in wetting a solid surface, and probably
should be kept in nipd as a possible laboratory method. A related
approach in the study of the skin is to apply a layer of de-ha;rod
pork skin to a glass slidg for use of the skin layer as a base,

This is only to suggest an approach which 1s more or less fundamsntal
in other detergency studies,

Practical experiments are suggested in which actual hand-
washing tests would bs used, more or less simulating the surgical
serub-up technic. From the above study, products to be compared in

preliminary work might inelude the following:
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l. Plain commercial surgieal soap

2. west antiseptic surgical soap containing G-11
3. Ivory socap

4. Lan-0-Kleen socap, presumably containing lanoclin
£. pHisoderm plus G=11

6. 0.1% Nitron

7. 1% Mulsor 224

Furtner work might comtine the effact of titamium oxide paste followed
by use of a cleansing agent,

It should be possible to dstermine the effectiveness of the
various detergent products by patch-testing the skin with some relative-
ly harmless radicactive material. Although details can be worked out
in consultation by various staff members, the suggestion is made that
& patch carryi;g the radicactive material in solution might be left
on the hand for an hour, after which ths patch would be removed and
any liquid on the skin be allowed to dry. A count of activity on the
surface should be made, after which a particular cleanser would be
applied under controlled conditlons. At the end of the cleansing
process, another count of activity would be made of the hand and of
the rinse water.

The statement has been made that the maximum psrmissible
level of radiation on the hands is 700 counts per minute under pre-
determined conditions as measured with a G-M counter and scaler
assembly.19 This 13 used for routine cnecking of cortamination of
the hands where such may have occurred. If & higher level of con=-
tamination were to be used than is kmown to be harmless, this could

be done on the shavedskin of experimental animels, possibly by

patch testing the ears of rabbits,
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This stud; nas covered so little work done with radicactive
isotopes that the selection of those most suitable for experimental

use is laft open.

Raspectfully submitted,
-~ j’ ,{/‘,,f"*\ s

(T o
L RS )

Cornelis A. Tyler, Ph.D,
fAsssarch Chemist

CAT :1ms

<3 8eptember 1951
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ANIN VIVQO METHOD FOR EVALUATION OF DETERGENTS
AND GERMIUCIDES

Cniarces A llvrxagen, MLD.* e W, WarTer, MLD, T axp
Rrriense W, llowarn, 1)1 Bostow, Mass.

rFrom ihe Laberatory for Sargicad Bisonch, Harvard Modical School)

HERE have been many techuiques for the evalnation of <kin detergents and

gernueules. That of Prices has eontributed ercatly to the knowledge of the
baeterivlogy of the skin and is an effeetnne method 1or determining the relative
eficieney of cormicides.  Breeause there ate soverad niagor sariables in this teeh-
nique whieh are uneontrolled aml hecaie ot least aeven davs must elapse be-
tween determinations tor the nameriea]l rerovers of e haceterial Hora on a
sthjert s skin, experiments ave necesserilv proitacted amd steietly comparahle
detertonnitions are wapassible,

The technique to be desertbed was mtended o perr it mudtiple determina-
tions ot contigtous ateas of huoaae shin s 1hat varous agents can be tested
ol the same sk on the sae Jday.

Anoapparatns, Fieo Bowas desiened and by o standardize the various
mechanieal Factors invelved i serabbing teebnigins This deviee isolates ade-
(quate areas of skin and serubs it at o constant rate wirh g speeially designed
brush pressed acainst the skin by a constant toree 'he achine has three
clements: a mechanical reeiproeatine sevablwr, o stabbe baush, and g vaetinm
seatl to solate and hold the skin acainst the brush

The reeiproeating werubber is driven by 2 wear vouetion motar st 30 strokes
per minute.  Brictly, it consists of a recker shart wmeunmed onon balaneed arm.
At the pivored end of the balaneed aem. e rocker sttt s aetated v a0 hinsed
rocker arm bearinge g shide hlock whielt is deiven e aocoank teonnted ae the
motor shatt. At the opposite end, the roeker shatt carries @ vocker arm whieh
supports o detachable brush, A ssall tray an this end o the halaneed arm
aceommelates the welghts used to Joad the hrusl,

The hrushd was designed fo withstand repeated (00 tines s sterilization
hy exposure to saturated steam at 121 40 for thirty minutes without a signifi-
cant change in brushing characteristies. The ponwettine Nylon hristies sre
025 e, on eenters. Two rows of fults st in o heat-resistam plastie baek
were used,

The vaeuam seal is erented inoa spaee aronnd o square apertare, 4 by 4 em.,
in the eoneave boltom of a staitiless steel pan, The wdees of the_aperture ape
bent downward 0.5 mm. The radius of the coneasvity is of the same leneth as

i 'l'l_\lp’aludy was mouwde ulvler a grant from the Winthrop t‘h-;.nr:nl Corspany, Ine, New
K eeehied o plblieation. July &2, 184T.
*\rthur Tracy Cabot bFellow, 1d-1843
tIMrector, Laboratory fur Surgiv:t] Hesearch,

tHatvey Cushing Fellow, 1842-1043.
§No. 137, Frophylactic Brush Company, Florence, Maar,
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tlu roeker arm and’ bruhauunbly 30 that the entire skin ares is scrubbed uni- - 3

.

[N
.
d

. :_iormlyamlthabrhﬂumhmthepnn:teithcrehdoitho.nmhwdivmthem-
-;cdmoformmmanddetutm “Te seal is-made by mounting s second aper- .
~ture, 42 em. square, 1 "fimm: below the couvex surface of the pan. Mulﬁ

- ‘pressure applied to the space between the apertures effectively seals the akin to . %

~ thepan. The entire pan esn be detached for sterilization. Stainless steel was.» '};’:1
"~ used because it has minimal oligodynamie action, Anud;mublerutfneedmth" .
sponge rubber is mounted beneath the aperture to suppart the hand. The rocker - ="~

.
L4
P

arm. and brackets that support it are kmg enough to extend over the back of s - e
pm subjeet. - ) e 3
< TECHNIQUE a o R

. 'l!he pan and brush are sterilized in saturated steam at 1210 C. for 3
lninntes. The audu.o of the remamder of the apparatus is walhad “with-0.3
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per cent aqueous Zephiran and covered with o PPhofiline hood prioe to eael
experiment to conttol air-borne contamination,  The sabfeets are reqiestead
not to wash their hands tor ftour hours hefore the test and are known not 1o
have contacted germicidal solutions for fonr days  In this sudy the sulijects
were chosen at random from volunteers.

The hand is adjusted on the rest so that the lat wid-pention of the palin
is in firm contaet with the sealing chamber oi the sevithbieg pan and 250
Ilg wematinve pressure is applied to ixolite the test area of Skin - Five enbie centi-
meters ol sterile distilled water are monon e tost avea or the <kine. The hrush
ig fixed in position and the skin is sernbivad wirth 110 G piasstine o the hrush
for ten emuplete reciprovating strokes  The warer s asprirated with a0 ~terile
suction tip into a sterile test tube. Care s taken 1o retnove as el water as
possible,  The ~ime hrush s osed e subsequent test peresds asing simolay
amounts of distilled water and ten strokes, This ptocess 15 repeated thiny tinne
On the thirty-first group of fen strokes, the pressure on the hreash s ngele e
hard as the subjeet ean hear withont diseomturt Thus, 4oy remaininge orsan-
isma which can be pemoved by inereased pressare ore doteeted Thers wepre nio
cases in this study in which o vartation bevand the predicted number was
obtained, so that it appeared that at this point on the cantrel curve there wepe
few additional organisms availabbe for remanal - The conplete series of seribs
was sufficiently trammatie fo abrade ~aft =kin <soeb as that en cither side of the
midline of the back.

The technigue for the evaluwation of certenbes o ilontieal to that or the
control curve exeept that the substanee 1o e tosted is inteohieed o 1he skin
surface after the initial period of ten strakes with water, that s ot Hie seeond
peint of the eurve. .\ new sterile hrush is fixed andd the Jued ~erublusd for wen
strokes. The germicide then is aspirated. e brush vemoved Dran the pan, and.
while the skin is rabbed with a cotton pledeet ot s tinsad theee ties with 3
e.c. sterile water to remove 1he test substanee. Tlos <ihiple wasiving with warer
and friction after an initial serub with water removes an insicniticant namber
of organisms. The eriginal brusiv is then veplaced and he el coniinted s
in the control series, ustng 5 ecoo of water and ten strabos o0 the hmsh, The
repeated serubbing with fresh water further dilutes resbinal coerticide hexond
bacteriostatie levels and should hreak up any file the sermenle way preeipitate
in the skin. Immediately following eompletion of the serub, the contents or
each tube are transferred ta a sterile Petri dish amd pour plates ave nale usinge
Difeo beef agar. Colony counts arve made after twentydonr and forty-cizht
hours of incubation at 37.5 (" nsing 2 Quebee wlony connter

REXULTS
antrol eurves were obtained using sterile water  Culonics of ~spreading ™
organisms cn the plates eaused a number of experimenis 1a be discardes] beeause
it was impossible to count the colonies. Experiments vivldine an initial eownt
of below 500 colonies were likewise discarded beeause the puneity of arganisni
made these seem less reliable although. when plotted. the wime venvral type of

curve was obtained.
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b SURGERY

Nineteen experiinents were finally accepted. These showed an average of -
2,120 ealorices on the initial ten strokes. When the curve of the average conirol
experiment was plotted in econventional manner, number of bacteria removed
auntist dunther of brush strokes, it corresponded to that of a rectangular hyper- -
boda rollowing the geneial formula of y == £ (x)°* and clogely approximated the ~
calewlatad eurve, Fig. 2. Thus, the second ten strokes should yield one-hslf,” -
amd the third ten strokes omethird the nuomber remeoved by the first ten. It*
should e noted that this is not a simple dilation curve, Cumulative totals of
arganisins renoved in suecessive intervals of serubbing, a coneept introduced by

Bocteria Removed From 16 sq cm

2400 i
| Nylon Bristle Brush
2200 i 2 rows of tufts 13 mm, on cénters
1 50 bristies 0.25 mm. dio.- 3 mm_long
2000 3 Bristle Pressure 110 gm. .
|
t8oo} ;
t6QQ i =
|
q .
14cor j
3
1200 “
A
1000} ‘l
'._'.\
80O | a}\ .
'.% - .
600 - A ;
400 %
S
200 SN,
'-.__.____o-uu.-.-...-.--....-...n......n......,...‘.'
1 1 1 1 e —
0 50 100 150 200 250 300
Number of Brush Strokes
weaesesGalcutoted e ()"1 —mm Oiplillgd  Woler

\ e, Jemon~
g, . —The effert of twclmnical scrubbing.  The distitied water, or contrul furve, )
«n—m.: i Moot of nechanienl wcrubbing alone. The curve expresses the Average of ninateen
caperinentn, It currespuBds Waith that of the rectanguiar hyperbola ¥y = £ (2%
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Bacteria Removed From 16
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Fig. X.—The comparative sdisinfecting effect of urrubbinx. detertents, and xermicides. The
distilled water curve is made (rom the same data as Fig. 2, Llotted cumulatively rather than
in conventional fashion. The 1otal counta for the other nXents are «iven at ten hnuh strokes,
The second period of ten strokes Is that used to apply the agent, The third periwd, therefore,
represents the totai of or remuve] following the application of lhe annl umler
study. The «drop from the control curve portfa¥s it reiative «ffectivenens,
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s
e

. 100, strokes, tube 9, had reached colony counts approaching ten in contrast to the
control of 244. .

Uaing Zephiran, however, the fall in the average number of orranisms was
much more rapid from an initial count of 2,500 to 130 organisms on the first
ten strokes. Very few organisms could be removed after the ninth tube with
an average of only twa eolonies per tube after that point and the majority of
tubes were sterile. The total average number of organisms after the use of 0.1
per cent aquecus Zephiran for thirty seconds and ten strokes was 237 in contrast
to 5,172 with water, 1,075 with coconut oil soap, and 1.207 with pllisoderm.

The results with pHisoderm and 3 per cent (-11 were even more striking.
This agent was diluted with an equal amount of wuter hefore use.  The initial
count was 1,500 and the first tube after itg use showed only seven eolonies. Sub-
sequent tubes showed further reduction and the total numiwr of orgsnisms
removed by the water after its use averaged 65.

COXCLUSIONS

1. A techuique is deseribed whichh has been elaborated to permit mubtiple
determinations of the baecterial flora of the human skin under standardized
mechanieal eonditions.

2. The effectiveness of various agents is strikingly portrayed hy the eumula-
tive plotting of the data obtained.

3. The agents investigated are primarily detergents. The conventional
practiee is to use soap and pHisoderm for longer periods of time than employed
in these experiments, yet ecomparahle rates of removal of hacteria are deteetable
under the conditions emploved. Zephiran exhibits marked germicidal propertiox
on more prolonged exposure than the 60 seeonds’ maximal expusure possible in
this technique.

4. Recent studies. to be elaborated in a subseyuent repoet, indicate that
pHisoderm fortified with G-11 displayed the most sapmd disinfecting aetion.
This combination appears to he more effective thun any detergent commoniy
emploved for the preoperative preparation of skin.
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"imaiztion Hazard Coatrol", Argonne dNational Latorator,. -3CU-loZ
{avl—add®) cwy 3, 1394c; &2 p.

Ine purpose o tnis amanual 15 to acquslnt personnel with tha hazards
involvea and w2 poicauticas wilch shoulc t2 tagen in nenoling radio-
active materials. aong We topics ciscussec are the permissivle ex-
QosUres ror both external anc iniernal rsciations, reczutlions to be
opservea in hancling racioactive wmtsrials, and general safoty and
SNETEENCY ProCesUrss.,

. L. Lecture 3Scries, rart L." Honlora Zneglneer Worss. aZCD-z943
July 1, 1747; Decl. Aug. =z, 13505 77 2.

These lectures are purt ol the rsgular training course ror auen assigned
to raaistion protectlion oulies. They are almsa rimsarily at those who
have a technical cegree; for example, B, 3. Ch.Z., or tne zpproximate
equivalent. The lectures are given under the following respective
headings: scope of health instrumentation; fundamental concepts of

anuclear paysics; propertizs of the elementary particles; ionization of

;ases; G-M counters znc otler particle ditsctors; elsctromsters, sScalers

sznd reletea circuits; nealth instruaments; raclosetivity; :issiop and
Uission proaucts; =z:fects of the radiatiocon ¢en the vody; rzgiaztion

aosimetry; tolerance cose; protectlion mcounoas; Specisl hazards bulletin
No. 1; ana otner speclad hazaras usuilstias.

"Lecturs hWotes; rfealth rhysics Graiain, Lzctures, 1948-1349%, Oak Ridge
national Laboratsry. AECU-8L7. Jdepr. &9, 1750; 10 p.

4 series of lectur: nctes, 1ssuia in conjunctlion wita l:ctures given
quring tne rzll o: 1948 to persons working in tne field of health physics
at the Qak Ridge sational Laboratory, zre reproduced. The uotes are
essentially in the form written or approved by tne lscturer. 4 discussion
of the place o1r h=sltn physics in written or approvad by the lccturer.
A discussion of the place of health ghysics in industry and the health-
shysics organization &t ORNL is rfolloweu bty a series of lectures on
funosmental nuclear physics. Application of physics to nealth-physics
and radiation-getection amethods and techniquss are covered in 20 lectures,
and 14 lsctures are pgiven to appliad health chysics and practical problems.
miedicel Aspects or Civil Defsense Agninst ptomic Weapons" rale, William F,
et. al. Ug-1lZ; .ovember 3, 1950 ~ Unclassifizd. (&)} SDL.

Heaslth and Eiology
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v, ir-poime ana ohort-wavs faulatlon Hazaras io tos rroject zt the University
ol California"™ rallenger, d. F. (Caiversity ol Calirornis Saniation
Luborstory} AIZCD-x353; Sept. 10, L1345; =7 p.

Tnis rsport brings together the results of approximately ivwo jears of
study into the groblem or detecting and eliminating, sources of hazard
due to the presence or Loxic gases or vapors of uranium ang its products
and to raciation. lhe regort is separates into two uain divisions:
r'irst, a suamation of the dust-, vapor-, and gas-nazard problem and
second, a summation of the raaiation problem. i4ethods of collection,
analysis ana study ol hazaras for uranium dust, aercury vagor, and
carbon acnoxide are discussed. MHsthods for aetection of raaiation and
Jethods to eliminate hazards oI wog particlss rays, x rays, and
neutron rlux are included.

npatholog.ic Fitecis of Ionizing Radiations and FRadiocactive Materialan
Brues, A, #l. Eiocnemical Journal 42, p. XXII, 1948. ({Apstract of
paper presented at meeting of Eiochemical Society).

Included in this are certain purely chemical effects of ionizing radiations
ars understooa, These include the dissociaticn of water into 4 and OH
radicels ang the innibition of certain enzymes such as those containing
sulphydryl groups. In aodition to these proximate effects, various forms
of genetic and cell damage have been extensively studied. The relation

of these changes to most clinical reaiation effects remains largely to

be established.

"Health Chemistry and rhysics, Sect. 3, medical and Health Physies Quarterly
Report; April, May, and June 1950" Garden, N. E., and B. J. Moyer

{Unlversity of California Radiation Laboratory) AECD-z9x8 (sect. 3).

July zb, 1950. Decl. Zept. 8, 1950; . p.

Health Chemistry. lNew processes have been developed which provide further
safety features ror handling racioactive materisls. Work on monitoring,
transportation or radicactive materials decontamination, disposal, storage,
and processing syuipment is briefly reported.

Heslth Physics. Stuay of the fast-neutron rields outside tae shielding

of the ld4-in. cyclotron has been continued. It has been found that the
area sSurvey meter in the region studied showed intensitles closely cor-
related with the neutron intensities, and may therefore be used roughly

as a neutron monitor for this region. A bismuth-fission ionization-chanmber
counter with efficlency increased at least tenfold over those formerly
employed in hign-energy-neutron research aas been developed. A statlstical
sunnary of the monitoring program is given.

nThe Metabtollc Properties of Plutonium and Allied Materials, Sect. 1 of
Medical and Health Physics uarterly Report; April, May, and June 19507
Yamilton, J. G. (University of California Radiation Laboratory)
AECD-2928(Sect. 1), July 26, 195); [ecl. Sept. 3, 1953; 42 p.

Pacgicautography and distodogy. Studies on the histopathology of astatine,
At<l+, have continued rollowing two lines: {1) the toxicity of the element
to body tissues in general, and (<) the points of localization and des-
truction ol thyroid tissue.
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Tracsr ctuades in onts with Pajicactive Materizls, Studies on the de-

positlon o tantalum in rats using 7atd9< g3 & raaloactive tracer have
been coatinuea. In general, these studiss snow thzt tantelusd is rather
reancily eliminalso irom the vody. That which reazeins deposited in the
body 64 days alter zdministration is primarily found in liver and kidney,
sgelzton, skin, and tane musculature. Carrier-free 7el83 has been sdminis-
tered Lo rals intravenously and its fate studied for 1, 4, <4, and 48 hr.
with ths exception or a relativsly large accumulation ol this isotope by
the thyroid, rnenium was not deposited to any éreat degrze in any of the
tissues stusi:c. The rate of carrier-iree 05185 has besn dtudied in rats
following iatramuscular administration. Cnz day following administration,
relatively large asounts of osmuim were fouad in kidney and in the in-
testinal contents, with lesser amounts csing dspositad in liver, blood,
and spleen.

Chelating Fxperiments. JNecessary caaracteristics ol cnelating agents for
nastening excretion of radicactive material are giscussed. [n view of
the importance of the toxicology cof beryllium, a nuaber of cnelating
agenls were screenea in vivo ror possible use for removing beryllium
which has been dzposited in the body. .sumerous caticns nave bzen tested
for rzaction witn sthylenediamine tetracetic acid (IDTA) to form soluble
chelates.

A rreliminary -seport on the Fffect of Whole-body Radistion on Extra- and

Intra-celluler ~lectrolytes. Experiments have been aimed at zstablishing

the pattern in rats of fecal and urinary excretion ot electrolytes in
acute raulation lnjury. lia<< was injected subcutanszously in an amount

of 2.2 uc 36 hr, velore various irraciations. The reactions of the
animals are descrioed, und tae caange in Na<? concentration in tissues and
exerata is presented.

Decontamination and bone-Metabollsm Studies. A study was made of the

curves LoT aistribution in rets of Celdsd, Np?5, Y90, and ru<3? during the
first hour follewing intravenous injection. 4n injtial rapid fall in
blood level during the 1irst 10 min. was rollowed by = much slower declipe,

"The detabolic croperties ol Pilutonium znd illed Matsrials, Sect. 1 of
mzdicel and Health rPnysics Quarterly Report; April, May, and June 19500

Treawment with massive doses of zirconiuya citrate prolongea the initial
rapid rate of urinary excretion and fall im bloed level. After injection
of (a%? into noimal young rats, feeaing z phesphorus-deficiesnt dlet re-
sulted in en immediate ano marksa inecrzase in tne urinary exeretion of
raciocalcium, with asccelerated removul Irom the skeleton. Thnls procedure
would appear to have possibilities I'or decontamination of rediostrontium.
The Effect of Cslcium-Verssne Complex on the Fxeretion of Radiocalcium

in the fat. Calcium-versene complex injectec J or 15 min. alter adminis-
tration of Ca®’ resulted in a very significant imcresse in the urinary
excretion ol radiocalcium, This treatment zls¢ produced =z sazell reduction

in the aamount of Ca%? in bone.
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10.

11.

smciochemlot oy,  hi pi.?—u2; cel, producea by (&, ~.) r2ecuion on lithium,
wad Lsolatse Ly ul3350lving une target i1n water to ive a solution of
litaiun aydroxics coataining tas Be! as a radiocolloid wnien is removed

by passing the sSolution tarougn a sintered-glass filter. Ine long-lived
radioisotopes o! tantaluud, Ta 785182, were preparsé byQ-particle bom-
taramsnt of narniua zccorcing to the reaction Af(dM&pa)Ta. 4 carrier-free
procedurs was uevelOpea or 1solating tne radiotantalun from the hafnium
oxide target matsrial sna from tne raalotungsten concurreatly proguced by
®f,xn)reaction. .he .norter-livec raaioisotopes of laatalum, Tal70s

were prepared by aeuteron tcabarazent of HIQ, accerding to ths reaction
Hf(dyxn)Ta, 4 amore rapid procedure has been dsveloped tor the separation
ol At<+ rrom bompardea opismuth foils. !hz bismuth is h2aeted to 425°C in
. 5trzam of nitrogsn carrisr e¢as at a pressure of 1J-< to 10-3 mm. The
At<ll is collectzu on & cold [inger which is coverea witn s tain layer

oi 1lce.

"Chemical rrovleas in astomic Inergy" Lawrosgi, S. {(argonne National
Laboretory) AzCU-770; Jdov. <3, 1349; 15 §.

Some of the spsciel technlyues and precautions reyuirsc in thne processing
ol radicactive wmaterials are discussed in light of past experience and
their shortcomings notea. Aress in waich improvement is needed are in-
aicated. decovery and cecontamination of source ana fissionable materials,
recovery of useful Ly-product isotopes, processing of active wa3te streams
for recovery oi valuable chemicals and for concentration of radicactivity
for storage, ana corrosion resistance and decontaminacilivy or construction
materials are some ol tae arsas discussed.

"Raciocactive Contamination; Lecture No. 4." ({(Lecture given at Chalk
alver on 3th, lotn and =3rd August, 1949) Lewis, W. E, (Atomic Energy
Project (Canada)) L[L-4; Aug. 9, 1349; Unclassiflied; 16 p.

Tef'ines radjoaciiv2 contazination ana briefly descrives tas narxk of 1it,
examples or it, prevention oi' 1t and wnat to do with it.

ngresent Laundry frocedures at ORNL" dealduff, <. J., Jr. ORNL-600
der. 1, 1250; Unclassiried; 13 p.

Collection and checking of clothing; special treatuent of slpha-contaminated
clothing; wasning cycle; protection of launary personnel.

rThe Surgical irestasznt of Irradiation Injuries® Mason, dichasl L.
1llinois «=d J 35; January (1949) p. 20-z6- - - =

The 9 large groups into wnicn irradiation injuries of the skin and sub-
cutaneous tissues may be groupea are reviewsd. Zxamples are given of
injury treatmcnt wnich consists in removal of all involveza sgin and plastic
repair oi the resultant dsfect. adaitional irritants, particularly ir-
radiation of aay -ort, .ust be avoided since they increase the severity of
the process anc delay surgicel repair.
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"Jrotectivs rrscautions 1o ths dunaling of :adicuctive datarials" Adergan,
<. William. "Zrogesclngs of the auiarn Conlerznce on the Use of Radio-
active lsotopzs in Agricuitural ..esearcn, Deceuber L3-<0, 13477,
Auvurn, 1ne Alabama roiytechnic Institutz (1943) p. 54-39

This coaprenensive ana comgact paper coatalins ciscussions ol tne following
topics: wecical examinations [orf prosyective raclolsotope workers, plaaning -
a rsololsotop=s laboratery, snislaing, personnei aonitoring, safe practices,
selection of experimental apparatus, .laanlng and w@oaltoring operations,
surveying areas tor contamination, decontadinaiion, ano disposal of radio-
active materials.
"protective Measures lor rersonnel" (Volwse xX Chupter LII) sicksom, J. J.
ATCD~zucd, (CH-3703) Deceaber 13, 1346 Decl. lecember lo, 1443 (For
putiication in ~NES) oz p.

The problem coi protective usasures Ior personnel was increasea greatly by

the iacrease in the pumbsr ol individuals potsntially exposea ana in the
amount oI ithe radloactive waterials nancled. Lo general, the solution of tas
problem of protection lay primarily in the proper training of the worker who
was t¢ handle racicactive waterials. Froam a physical point of view the use
of shielding to avsorpb external radiatlon und utilization or weasures to
prevent internal alspesition of radiocactive materials were of prime importance.
Protzction from contamination of the sxin with elements raciating alpha
particles was ol loportance primarily as a aeans of preventlng the ingestion
of sucn radiouctive aaterials. Control of radicactive materials tnat may

get into the boay ana continue to irradiate tne person indefinitely was even
aore uifficult wnan tne control of raciation originating outuside of the
person. For uie wost pgart ingestion o. radiosctive materjals has not pre-
sentea & serious proti=l. Fortunately, .deny ol the materials aandled are
very poorly absorbzu riom the gastrointestinal tract. It was iaportunt,
nowevar, to wminimize ihs possibility ot.ingeotion by pronititing smoking,
eating and drinking in work arsas, and by gseping tane nanos clean. The
zbsorption of racloactive materials througn breaxs in the skin must be pre-
ventea. Eaperience nas snown that work clotning should be provided to all
worgers aandling radioactive amaterials. [isposal of unwanted radicactive
substances has been, anu continues to te a major protlem. Appendices are
added on ganeral rules and procedures concerning acuivity hazards, definition
of teras, uascription of eyuipaent, and references to technigues and procedures,

"Caertain Considarations in the Application of Isotopes to sedical Problems®
Stetten, DeWitt, Jr. Bullstin o1t the Wew iork Academy of dedicine .4,

Moy 1948; oo 300-337

The properties and availability of stable wnd radiocactive isotopes are
triefly considerzd. .euncas of hanaling, hazards, and waste dispossl in so
tfar s 1adipactive isotopes are concernea ars also discusased. :
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"The Lapact ol xadloacilvity oa taeuical Lizvoratory I=cauijuss and Design®
1oap£ing, rawd L., and Heorl a. Levy (URek) aICD-1335 (n.d.)
Peclussiriea (apr. 13, 1943} 7 p.

Liscussicn ol we featurss oL cnemical laboravories and laloratory practices
peculiarly ralut=d to the full =2nd safe use ol radicactive uaterials; pre-
sent dezlgn ang technigue is tullorze to the chemicul .repertiss of materials.

"Latoratery Hanuling of Radiozctive Material; rrotvection of Personnel and
Zyuipgent® Toampkins, raul C. Uaited States duval Medical lulletin,
March-April, 1348. osupplement, p. 164-175 {See also ADDC-1527)

botn personnel ana 2juipment muat te protected f{rom an undesirable nigh in-
tensity of eaxternal radiation and Irom adverse results cue to racicactive
contamination. Radlation protsction 1s provided b, a combination of distance
and massive shielalng lLetween the source anda the opsrator or inatrument.
Lontamination control 1s providea Ly tae developwent of aseptiec techniyue.

To accomglish the latter, stsps must be taken to xeep active material confined
to the interior of the equipaent and provision must be mede for the detec-
tion, rzmoval, =and subszquent disposal of any active material that gets out-
side tne zquipmnent. Tecanajques which have beea developsd to accomplish the
avove 11 such operations as sampling, preparation of =aperimental soluticnms,
evaporation, flltration, and injection o7 radicactive matsrials are describad
and illustrated.

"Raalioactive L[econtamination froperties or Lacoratory Surfaces; Il Paints,
Plastics and Floor Matesrials." (ORWL-38z) Toapxins, Paul C., and
Oscar M. rizzeld, Clyde D. Watson (ORNL) AzCU-55< (n.d.) Unclassified
33 p.

Deternination of the susceptibility of various paints, plastics ana floor
materials Lo contamination ana their subsequent ease of cecontsmination by
simple empirical tests; wie probable userfulness of these waterials in racio-
active leooratories and attendaat facilities are Turther indlcated by cnemical
resistance tests with commen laboratory reagaats. :

nManagement and Tr2atzent ol Exposed Personnel® wirth, John E. (Uaiversity
of Chicago Matallurgical Laboratory) MLDC-17z8; Jun. 32, 1947
Teclassified (z-1c-43) 17 p.

The prevention of exposures to juantitles of radiation which may be harmful
to personnel; rscoamended procedure fpr washing contampinated nands and for.
immediate care oi wounds lixely to be contaminated with Pu.

"Radioclogical C2fense; Vol. ILI." Armed Forces Special Weapons Projgct
Np-1629 (a.d.) Uneclassitied; 140 p. :

Compilation of lscturss presentea in Washington, D. C., during 1947, 1948,
and 1349 in 8 yjoint course on "Medical Aspects of Muclzar Ensrgy%; the
papers deal primerily with raaiation imjurizs and prot=ction ol personnel;
papers on the nandliag znd use of radloactive isotopes in cliaical medicine
are incliuded; bibliograpny.
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ATy LOLLOXE . seds dyeleila el aol fOldow SLODLC SGOu Tx lcsien”

Arlitar; curgzon Ll«-2, p. 351-350, June 1343

kI@, 20CLOCS, W.o Lr: conduciing contiacus Stuay of ta:z _rouvi-m of atomic
SUb eaploslone, 2Tz LWLal <LllnOUgh WA= population wold: b= tacsd with the
ST2al=nl eB2rg=-uCy oI 1t alstory, wie wntire population wouli not be wiped
OUT, L4 MEasLTes Lo Gelyg uie SUrVIVOr3 sould ©F dade.  aeBy lives may e
34ved Ly a widei.rss. aulwWizdge Ol tnerageutic weusurss anou. pgaysicisns and
3 ginerial une<irsiancCing o, preventivs measure.  four xnown ginas of radistion
cuh DE £Xpecta: ~1L1AG the ilwedlals ar=a ol wmie blast. .ne gzamma ratiation
13 slimrlar Lo taf x-1ay and is l=2tiald o a aastinee of a milz of the blast.
asutl'oa L-als ss35in,, irough aatter sucn 5 «leooc, wone, Or IL2a0 groduce
ionlzation ¢i lne stodo wnich @ake Up coay cedls. sels Iuys and alpha par-
tlcles caus2 superticial qsasgs., (TDD)

o

PRuadiologlcal swieiy aszglletions" navy Lepgartwsat .urssu of Medicine and
B J [
JUrgely; Lsc2aoer 1347 (WP-oe<) 25 p.

laes:2 regulutlions, 2statlished o the -urszau oi Medicine anc owrgsry, are
aesignea to mest e requirements ol wie overall nzalologieal Safety Program
of the davy, particulurly iz ccnznection with the utllization or ztodie energy.
e tol.owing suljects are coversa: radiological hazaeras, tolsrances, per-
sonnesl reguirsaents, asdleal exaninaiions, paolopri.nic vosimatry, protection
of personnsl, :z2nsral raaioclogleal sarsty regulations, speclil regulations
for snips ana actsrial contaminsted ty atomic Loadb 1£313, 5lorapge, zandling
and salpment o racicsctivs materials, miscellzneous radiologicul raports

equirea oy tne curesu ol dealcine and ourgery, {irst 1id, -nd safety indoc-
trinacion, Appenaexss ianclude &IC zna ILC rzgulations.

"Clinical ana Fatnologiczl Obssrvations on the Zfiscts of tas Atomic omoM
(Atowic .omo lavestigution uioups, danoaiiea Listrict) ne-1kde a.d.
Laoclasaariizd; <« Je

-ra29e21ts nine ©o.5s5 snowing the (2W0logy ol s«kin [.irms csus2d oy the ex-
sloding pomb at Nzgasaki.

nAulcs and Procsaures concerning “adiozctiv: _uoustances ana assoclated
Hazaras" L. 5. atomiec tasrg, (ommission, Clinton L.teratoriss,
(FBL 9«133) 13 p.

lae preseatly acc2ptea ruies and proceaurss walch &ors considsrad necessary

for tne safz conauct ol operztlons at tae plant site are made available in
is report. .oplus coverea wr: tol2rzace; raciation wdalvoring; protective
clothing ang wevieess; =ating 2nd saogin, rules; contamination of persons;
contuiidation ©. Lrsas; Storage nandlin, wnd ulsposil o. raclozctive waterials;

aod summar; ol -niorc2aent responsitiliti=s,
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"aules WL 5L dE LS L0 faulOloglotl oLI'2ty; rinnL scport"  Lovael raclo-
logicai _=iéuss Lerolaioly; ol-Lao(a)  Lpril M9av; Uaecaossifi=d. 43 p.

.

is asnusl Lomsiate o WO pLltSt cesctlen [ gives cinercl ules snd Toce.
cures coacernliy raolulugliul N22aIG3; 0=UliOn 21 JORLIING : Li08sar, of
Lerms sNa swaciile inlo.dazion un various [recsuurss wrtoinia, o aaadling
JEAl0aLLlVe W teTlal s,

o
SR

H

“Waacleul undé SEelin ~a)S105 (Uartsrd, swport; a.rid, Jwy, -na June 19507
Galvareity o ..lirormmia raclatica Latoratory; ALCD-x9<3; July =6, 1330.
Teels oepte iy, 1335 O3 p.

Separitz auslTacLB Oave L8l plepnl'al Ch Lae {0L10WlAg owcllions of tais
report: .08 detabolil rroysrtiss o4 rlutenlud -na Jdiied -tsrizals, sact. i;
210L0e10n) olldees . cadlatica (fiwels, azCl. «j 2e8ild cuzdlsStry and
rhysics, s3ct. L.

“s201gn JUMOTS, L EVi, uaa -ricanceroses"  Lajaen, weld we ddnassota sied.
235y ¥03-7, Jiz;  septzaver 1350

Ceseriptions anz treataents of warts, ribromas, plgi-ntsc aoles, nevi,
Ksratoses, sac¢ greconcerous lesions ilacluain, vczaloczrastitis are given.
Firsst-aegres raaiation vurns are cnzractsrized by o) li=da with slight buming
and itching which cisappears atter a I'ow days or wseks. lIn second-degree
ragiodersatitis wiare is 2uema, igtense =ryunsila, =n0d vasicultscion followed
in & r'eW aays o; SAUCALIOA &4A Sr0o51l0D and CrusSling. .nsre is & loss of

hair wnich ms, te persanent. Jonths later tdere may ve atrophy and telangiec-
tasia with =xces:zive dryness of tne s<in followed Uy plga=ntation, the for-
mation of seratoses, =na latsr maiignent ana ulcer-tion with axtremaly slow
aealin, whigh sy t.x2 @oatas. Ie chronic ranioderilatitis ths skin ls ary,
thin, smoola, -piny, zna ssnsitive to trauma. .hers aay tg ayper- orF hypo-
picacntation. 3 w2 dsraatitis pI0gT-5523, tzlangiscrasis, ksratoses, and
intsnse alropn; may asvelop. Ulcerazcloa wnich frequantly asvelops into car-
cipnoma is nct uncogaon. Ouher cisorders wnich may be complicated by mallgnant
change include uicers following burns or varicosities, lupus er thematosus,
and lupus vulgaris.

nThe Solz of the joctor ia Atamic Detense® Varren, dnields; Colcago ied,
3ac. =uil. s5z. oune L3, 1953; . LJ31-5

ihe text of a spsscn pressntee cefore the innual Climical Confersnce of the
Chicago dedical coclety 1s givem. 4t is & reviaw of ihe generzl problems of
a medical naiucrz wnlwo will arisc in the =vellt 0ff an atosic d=tonation in

che air, oo Wws grouia, OF uzcer walar., .0€ 0234 for z1l asdical personnel
to familiarize wem3=ives Wita Wne =vents and ziergency treatments, including
repid diagnosis, is empnasizad.
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Toldae Zrllae L oopitie OI0 L0ALC T2:r,, ((anosut=u}" pricd, Cos J.
aldwidol. i JOLLOT ew; oWi€ L7570; v sl

ad S0LARmS OL 1AZLONCLLVE WieLI wi3p08qi wilf - .ldedul 97, ,2ciive of in-
Swllhg Llai L. ImalGeCtiv. lsotope. refzeo=a lnto wrilnoe,s 5,31:zad, ztlos-
CUET, we w9Ll LLeU e satdpande o sulTiclent ctaccatrailon U0 L2 asrmiul to
AL O Lilwed Lil=, 107 TasClUedct,  ad 3048 Gl LAS WoabLo2s tukEn oy tae
ARCALS a2, Lodniodion L0 LA3Ure LLloe urd . ressntean.  sir contadinstion
IR uLb, CBET 12llsr Sy3LTab, Laluwdionli.lavd, sue 2clamstion of some
H;OCLCL; ahd olOfuge 01 a2cnylby aitzzials L:yona a aalg=r tiume are discussed.
= SNOTrU nlabor; O 1af wadlz “l3pootl winlt walea was 32t uy Lo evueluate
JeuZ®lacy WO BLWIL W2 Uzeulrs tiet lnflueag¢e tne =auvint wua cignilicence of
the arzares, ail Lo wid in e izvzlopa:int o. sffective und sconomiczl
W2daUl+3 10r prov.oniion 62 control of nazaras i3 siven; ths stuay program
L5 zteCritsn 1 more - ULl CULBpTlsing Larse aaln Lriaclis; survay studies
coadlsting o ti-ll oh;rlld_ and svaiusilon, rocw-es 3tual:s consisting of
lavorziory snd 44Ol palnl SLUGL2S OL WAabLeS; coroilery stualss consisting
o' th= 1aprov-m=nt oi lnstrurszptation anw Ltacorsicry tzcoanigyuss os well os
wooperating <Iillls witn grologlimy, drt=crologic-l, sna fiolcgiczl study

fil

wvlvgdels.

"soms sizaical Spzcis o0i itomic Waclars® Luacle, A, o. Foy. ormy ded.
Lorps 43 ey 19%);  p. c40-37

JAgcnaniczl, thermaay, 2no raalatlon 1n,urlss <:used by «0 stomlc comb ex-
closion ars ..iscuss=a. fiLiIr 2Xpusure %o acuts totzl toay irrsciation,
l,a.00¢, L83, oIy aAT0tlaslsd, gerainel spitnelium o Lae tsstis, ayeloplasts,
tne cpitheliun lining tne base oI tae gastrolntestincl cruguts, the germingl
ceildls oi ng ovsrly, w12 wasdal layer or la2 okim, tncd tne coansctive tissus
are ligeiy to £ iajureg; .cue, livery pancreas, s«iens;, asrve, train, and
adscls are lz=ss usc%)tl*lz to tas ionizing erffects. [n€ acute and modelate
raglation sSynQrows=s are 12scripsa in z2tall, &nu L2 aiStolozlCal appgarince
ol tae giffsr:zat orguns ana ¢ells sre cutlined. .ne colisciloa :noa traatasnt
Ji the =tcalc casuUs.il2s, dscontaslnociion, nygi2ne, zno other closely re-
latez topies ares cilcusszg .o welr rzlation To tae atoule voab. 54 referencss.
*Lessons irom [.ir=1lon (rossroaas" rricgson, .. f. Calea:0 Jded. cchool
nfrlx 1951 p. 91-3

Lunrt. il;

& description 15 pr2s2ntec o the effocte of tae Lir =nd unaerWuter ex-
plosions ol wnz atczae romb at plkini. lae tosts snowsu ne Navy, zecoroing
To thg aathor, -a8t: onlps wt ancner sau snlps in tacticil formation aust
L2 wigaly Spec=a; =nd wEsigh Ctnalgse o4 snips anould btz ={fected te rsiuce
aalldg= 2bove water, =speciaily o the superstruciare, =nc to crovige grezater
.rotsction Lo Ak pgersonnsl; ihe adejuady of iazorstleal sarsty m2asures was
at 2ing Ta& LenOmENL accowyh) ing 30 atelmic
blest ure descritz.. _;giexi erfeens upon 2 clivy are outlined, inciuding
tna zones ol cuuade .d tax eflscts to perscnnel withia uhe respsctive zones;
tlasl, wurn, une primar, raciscion zifects a2 incdudzd, - na tas dapger of
ragioactive clous -mission is also considersa.

INVestlgiled.  oadsr & 5€pars
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Mascicad ropzote 01 WiZ S tomic coaph  Llelomnil, e e (.oél.nce;  serch-april
19523 L. 2do-id

StoWle LLSUaallso, WALl 205 paOGUCLY as 1 P2 ULl O Liast, neat, zna lonizing
coolntion, orc 1LECW3.24.  Ld2 Polalblvs Ville ol wazs2 ..20Lls determinea ty

. scnle 0. oioiooital slgnailcnacs will vary JLpETEL)S witn tne type of

aicton.tion, coaely, in tue wlr, Ca OF REAr .= L TOUnd, and uncer waler.

with on all 2-l004iiCa, e rang2s o. ne tlast wnd wizrwal =ffects are cis-
ricuteyq ovsr Lhs gr2atest poselcls arsa. 11 tne grouad a2tonation the

ranges of blust, azat, ond lonlzing raclation ars l2iz wazn tne air-detonation
valuca, .as b=t aue laitial icaizing rouiailon producsa as a rzsult of an

underwater cetonstion ore largely contw.lnsa wiinipg tas -urrounding water.

[t is statsd tost the dzager -rodl reoiatica ass ceen nialy overrated.

v oTAY gomb Surns"  uizrkson, satidck  gwpls 2050, BB 243 aarcen 11, 1350

P mO— 4,

The I'irst par't 0f & alstussion on ato@lc-L04C turms is .resentsd, in waich
the jay.ics op nuclear iissiops, the pdattern o =isaster (types of effects),
ané acute sitfuss ionizing raciation illness are dsscribed in separate
sections. Ln wi® nuclsar-fission sscilon a2 alod aidc aucleus, lonization
and tns rosntgen unit of cosage, L, pes ol ionizing raaiztion (GJ§, Asutron
particle, ana raaiatlon), and nuclaar rission enc rusion ars criefly dis-
cuss3a, end Lae CnRin 01 events ococurring wn2n an =Lomic Loab explodas is
outlin=z. in w1 ulsaster section tas Zain patisrms oI atove-ground ex-
plosions, surrecs =apiosions, anu waaervater 2» losion: ars .rasentead, and
ths main propsrties o. raalation, taermal, znd tlast =ffzcts are included.

In une acute iomizing raaiation section it is a.ntionad tnat doses of 400 to
530 r of wnole-cody rsciacion ars usually 30% fatal, woile those exceaeding
630 T ars usuaily totaiiy fatal; ine m=in ghenomsna [ .350rTaglc syuptoms)
appsar aiter a variacle latent period znd ar:s Jollovwed . s.eterizl invasion.
some iate effzcts sre lesuksmis, bone sarcoms, Ind, £0s:10ly, mutations.
sossible types ol taerapy are aiscussec ana consist in propaylaxis by pre-
limiaur; blezain,, caalaistravion of phzaylinysrazioe and 1zsoxycorticosterone,
1dc increasing resistance oy praliminary x-i1sy3.

matomic wartare snd Animals" Wwil«ins, J. a. rio-uh=a. fewv. 21; March
13505 . 25

[h2 rour msia sitscts of an atvidc cowb sxpiosion-—-flash, clast, fission
prooucts, saa radlatlong---are ciscussed in this g=neral article on atomic
radiation. oymptods of raciation sicknzss in coys are outlined, and such
nethods of beeztmeat as Windta, 1RUraveaous injecuione of .lasma aadsor
szline, cemulcentis, oulia arugs, penieiliin, protaasine, tolulcine blue, and
mitin are deseritzu. oJotocas to be used iallcwing the explosion, ineluding
decontamination pLOCEIUrSs, &lE€ presentesa.

UNCLASSIFIED
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T MLsotruutiv: - Loty 21 stoalc -aplosion" Toloursiy, Tluicy;
we LoAQ wa oo, fhadd, 35 aSTCR L350 (Siz 6wa30 dun L-c4d) p. T1-3

Log=ncerad 1isousslon 13 .oesenbru oom ths o opuptows sud pitaoclogy of ionizing
ruclitione, osdch 2o Wlosz s22n after the =tomlc =ax:iosions =t Nagasaki

100 1008044 . 2T 3sV2RUIL, 0F WA= Ialldation <Ifzete viri:d Lnversely as

tas zistaucs _rom lhe raolatiom source.  L:uxkopeniz, nsuss., vomiting,
11arTh=n, V30, L340l Lgls, LIrowcocytoge=aia, wnaq ol@sr syJdgtods apre clas-
ziilza L3 Lo tims O agpsarancs wal rclation to th2 ssverit; or the patient's
conuition. Ia- loniziug radlation wrfectss aaianly tas L,monoid znd hzmato-
psolstic tissuzs, s$gla, gwnital organs, ind gestrointestinal tract, as seen

L0 200Ul <07 LULGwSLlZs 1i Japan. Fven Lo I'sw 45  a.ys alter irradiation
Ue=le was atrcony ol tuw s,aphold =1zs6nts 1n tne L apgh noass, splaen, and
peS5trointzstinal tract., i0 e wone asrrow ol dyin, victims thers was an
~bS=acs ol Wiz neldlopoiztic c=lls eaceptl ror rocl of young srythroid el=sments,
cut 47 Lage #nd o. Ude LArST wWetk S0@%: ovicine2 O rzgsznscatlon was present.
surcsi sign oi lonlzaiion, occuwrring ia the tourta or fifth
weaKk; lae 3 ShLow2e Lrominent cnanges, gaving slmost sll wiezir sex ceils
4e3Lroysd; the ovarl:ss snowed alnimas changss. Spsctacular asmorrnsges ap-
peareo Ln g wlineys 2ad lntestinzs, zac wiose of ke har,ax ana invsstine
often result:z: .n aeatn. In coelusion, itne author notss thzat the effects

on Llssus 0.OK unnjsbmrLLc¢es,QK'ra;s, K-rsyo, 200 l'motv or 3low neutrons

arz slamiler gquatitanivsly.

ils

“=1lal2s8 wasd tn
T

tELe
=

5o, "Dissunses ol tne Adands and wails" Jwrtis, ortaur C., ang Lewis W. Kirkman
Qrai . urg. Jdrel dad. Qrel Patnol 55 darea 19905 p. «89-335

This zrticlzs iiscusses in Jetail and uncer ssparate h2ucings ine symptoms
and treatdent of a varisty ol ailscasss oI tie nwinas ana nails (virus, progenic
baciisia, fwn us, aoailiasis, tinsa, tlastomycosis, sportotrichesis, sypnilis,
scabiss, tuosrcuiosis, gsoriasis, tulorsaia, czrcinume, =czamatuid eruptions,
2llsrg, oano occuputlonal lernatosss, wod aiso specicl iisceisss of the nails).
Amoms the coaacitleons asscuss=a 13 raclodsrmatitis. The -—uthors point out
Laatl W3 only sigulficant difrersnces tetween whe s4ia reaciion feollowlng
2XJOSUTE LO A-TayS anc Laat rollowing radiua 13 4 ouperricini ulceration of
tne 2plderuls lriyusutly Seésn waln thz lattsr, woo cUe Lo tne =alttsd zlpha
aé bata partecie (Uiltzred raqius appiications not :ianicviting this pheno-
menon.) .o= wanifcstatlons ol tne caronic wnu acuts forms of raciodermstitis
arz outlinesd; irs-tw=nt is surgicut 10 tas curna are -evere soa adeguate
dreddiegzy prop=:; Lauooilizavlon, =ad okin _raltine st wa 2uri)y uvate ars con-
sid=ar:za 1o L= very iap0rtant.
L]
%7. rPzalotlologlicad nsditivit,; or Various loniziag .ausations" Zirxle, Eayamond =.
fle . 08Dlaenol.,  ~#0lW O8Tap, 03; JsLiUery 13535 p. 173-175

4 dlsecusslon 1s gresc=at=d oo waz proclsm of aaailtivit, of vorious typss of
lonizing reiietions. . summsr, ls inciuczo wilen ocutlines tne degree of
zaaitivii; Iouna in varigus =agerizcnts Iy the suther zac olasrs through

combin: cions ofe( s ’ 2{, fast-peutron anad x-rays on tas nousse, ba2an roots,
Irosopaila ¢ggs, Lr6spniia pupea and the numan skin. 1t is concluded from

the snalysis ot thase stuaies that incomplete adaitivity ol two types of
radiation indicates soms aifference in the mechanisan of action of the radlatioans.
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LCEedolT ZrLLAVILE ewokeal s beal Wi azollads@S 00 o-hdod . “.ag€ Laaiztions
el osTal ol sl aatal SO0l coesatkel sLUPs, e pICWOLILL CD L2E S3de
St omalostan -V nl: 1I8€ Gi . wdCCsE.s0N U. WIKNOWD Tiace.ll cVEDts

LoCTuclleon GIowae Kacwn tiolcglcas s1i=ct), <ut wre not
. CZsoalla, nadd&. LA IWlae. 1T 1w cenclusgy ta.t 1t 18 200 tly wise to
as5wa? nat cocatlvity . ..oy Lelilrons zog Lays e Wwils vompl:ls type.

J‘-:‘.-'&;‘L-'.’J.b O lLT

Weu s (iinital . taulosist Lo an Atomic A" .afTen, J.leils; Ld. J.

Llir. £olile <03 wo.pualy L35J; oo Ll-<

A aefSTrel IlsCussida bo pi=550L2G 0D a3 fols 0. tas clinical pzthologist
10 ol LLOMAC - Pae  .BE &Vu2lnbls wethouS 10r tas 5LAAGT.0.: 01 w2 cegres
Gi ruviation Lu,ury Ods LQ taz hwaan way -re tri=fly s ntionsi, and th:
nteq SOF a0 zelalit , sad. e, wAS UUICK weuds O zstameticn is atressed;
Witn LoreonOL-—. Cocs ol ranashtlon, inaivicuel variztions 1o wis rzsponss
20 luulzing resl=liCn Wu, LT sxlrzorainarily wiae wod crzsbss oz reasing
RAiI o0 4GCUrACy.  SIO@ LA $lulapolat or latsrazd realsticn, .az most
sntislacteory @EWLO. ui Lit-rainatlon O Lie Leghi® OL rodiatioa raceived
15 Lo a:lel@ins Li: iwwOwal 0I iacloactive matscial pir-s-=ni in whe cody or
its sneretions.  .a= suthor coaciuaes taal sinee atonic nzrgy 1s increas-
fugly Lapgortent 10 po3suat-oay 1ife, tacis iz ap inorc=8ing responsibility
on wn2 purt of 3oc¢tors o Liarn wwout this iew Lforce, te  ive tnought to
its use la pawcziul waznnels ana Lo bs prepurled, in cusz it snoula be
uset Lealnst Ls, L0 Lr0LSCT zna ald taz couaunlty .
"iaciotlologicul z2searca™ Jaklilscno, ¢« J., J1Vej  2C2. O Ty 17-8
January 1399

stuay o1 the long-term errfgcts of atoaic tomb
racloactivily 15 decsdning tut still is Qztectaple
tarougnout toe coral rssl taal clICiss tne lagoon. “aternal raciation
15 ROL QUNEErOUs =XCsal, p3TMaps ol tas cotlom o tas lagoon som2 zJ0 fi.
anasr toe SUrlacw. .iOUgd focloactive astsriazl .ropsSli; <X131l 10 ba
vltiaatsly aoBgirouds Lo Uuld, Crilo, wdld 1ish 1. Rty teks the sucstance
into waeir vociss, oo 10 me=a 1Y

inis article reports o
radistion st ligini.

i D [{"

taiy WeT2 1O =zt I0r soms time b= rish
;Tom tae lagoon G. L2 COCORULS 1rom tns island's palin trzes.

musdloactive Iofects ol Atoaic Explosions® Jazzaniga, u. E. JScisnza &
lavoro 5 (in itzlian) 19503 . 15-13

1 sport nots on macnanical, tnermal, and rzaicactive erfects of atomic

vomt =2Xplosions.

wpoomic [er=ase---= Lohstiuctive Approach® wolfz, “ichard D. Military
wIngl. gl, WOV 2Cay 13495 p. WAT-2D

“n= a1fzcts 0 the -miloalon ot wn etomic comb ar: diccusssa and means of

ainimizin, or r-“ucxnc the =ifects are consicersd. [he tlasting and con-

tamination <Ifscts pooduced by such an *lPlOblcn are +t.ozatsl and the re-

czarch now Laaerwa; on ths defensive aspect ot nucl-“r ener.y warlare is

cutlin=d orisrly, .
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Gode 0o oaifa emd (20w 2100 wld
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L

4 2250riptlOnL .o iV Ol the incidznes ana varistizs ol iraumatic and
tasliol L0JUry 170WL th: BLOMIC SO0 ald los r<sultis o ine clinical pro-
cectica or rlasn furne.  .af componcnbts OF Lis alG@lc Lomp yissn wers: a
cempern tuls 0L oVar 4, 300005 ra suission lolgely bty raulation; a spectrum
aigh an Lltlavlod:t, inirars=a and 1ia visitls ligut cnd triilllancy; and, a
Suratien o:i L-ss tnan a sccond.  Saaced purning, the Lroauction of keloids,
coptractusrs wAg WiCorallon ure asscribea cna corrzlated with the distance
Srom lae Tacialiln Sourcs, s degrss of protection arto.cec by clothing

.ne othar sheiter, oo s inclucnce of raglatllon sicness and traumatic
injuriss. [he Llash proguced by MEgnsSlUl Was us2g to proauce a flash

ruen SlAller Ll caarscteristles to the stomic racistion wwins; zxtremely
plgh inteaslty ol roualaticn, onort wuration (J..1 :zz¢) and otnsr criteria
wers satistizd. .t wWis oOLzd that ctialveily tasre was wn abrupt and
slagrammatic zzmsrcation lsiwsen tne Lurmza ané nermal s«in; tne normal,
basopnilic cells caangsd on a straignt lias 2dto aciuopnilic, purned

cella. 1o the 1erais the comaToutlon Wis al s cuIn [O5A30 in the crypts
wna nalr foliicl=s. iae dethod of healilng of tals type of turn was

unusual; the turn consistec of & coagulative, fixed typ: of n=crosis in

the epidsrmis ane aerais, wWiln sochal formation aad suuseyusnt sequestration,
rathsr toan ths organization seen ia iloe noncoagulativs, nscrotic tissue

of lhe wouerats Lédperatucs turn. With = rlisa ourn of woderzte severity
the spithelium ,r3w out r.;om normal bordsrs sna hair follicles and the
naniing was Tzpid; with wilesprsad raciztion injury -=nd da:struction of

the cpitnelium in wns cr;pts zna neir tollicles, asiayea repeir cue to

the lacg of =githilial islands occurrsa. frevention of infaction and
adequete sheltsr apd alst arc SUgesstél &S amethouas of trzating these burns.
il rererszucss.

H

ni.diocermatitiz snd Necrosis" (ronin, Tn0425 ., =0d acymond Q. drauer
Jurpery «o; October 13475 p. 665-Te

A cescription is pressated concerning the patnology and treawment of
rudiatioa necrosis and -srmatitis. The vithology in chronic radiodermatitis
consists of hypertn.n; of itne spithelium and atrophy of tae corium, with

the loss of tae setacceous glanas, nair rolliclas =nd sweat glands; there

is a margsd oblitzrutive =ndarteritis affecting all vessals end ssriously
~educing the uvlood supply tc the arsa. 2ain is tae outstunding feature of
all deep turns, und usually aoes not appear until z late stegs. Therapy
usually consists of tne removal of the diszased ares by ¢lectrodessicaticn
und ccagulstion, by =acision, oF o smputalicn. Ucces.onally Jalliative
treatment is a=smsd azdvisacis and consists of th2 wpplicetion of moist
dresalngs ol sulin2 of Loric solutions, sootning cintasnts or frash

leaves or the iles vera plant; e palliztivs tasrapy is particularly
indicated for toe =,.aptomatic reliet oi szriy or mild racio-a2rmatitls,

in casa2s of scutsz uleeration, wnd waers SUrgly is r=iussd. The various
tecaniyues ol skin gratting to replacs tae dabegad 3.385 urs briefly out—
lined, 2nd it 13 notsu that a pzdlcls gralt calTying its own blood supply
au3t be used ia sli casss wnere s rnéiztlon damsge =atcwnas to the dzeper
apeas wna structuiss. Le roferences.
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"oglo Lay owrms of Humen s«in" Enowlitoa, .oraan T
Jonn . a0pNzss, Liul: d. aswpsidann, oL00=0 x. clansy, Tan Ol Gild,
willizm -. O £<3, ng Caarles L. Samrsr; 4. aw. o:d. i8soc. 14l
S2Ple cny 172495 e wo¥-u0

UL CESeS of)? -ray bwne of tne wanas ars rzport:g, wng the acthods of
treataient are przscntea. Datimates incicate taat thes goa roceived

59 do—Lo, 30D sep (rofutgin eyuivalent gaysical) to ta- outsr surface of
tae skin. IneB-ray cosanss were approximately 30J-1,u3) rep st 3 am
tzlovw the surjace ans 3-1x) Tep at & degtwl of o am. 3ince there was
1ittl: =vi.euc:s et wnole bedy irradiation exceedsd 15 r of & rays in
any cCuse, 1t io assumed tnat the wnols boay exgosure haa litils etfect
on the ra:lation :’ficts on the awnas. 1hz clinieal r-spons: to the
irrselistion consistsa ol four pgnasss: a tingling zne itching at thz time
of sxposur:, rollowsda closely by a slight erytnema and ed=ma, lasting twe
0 thirwze gsys; i latent, asyactomatlic perica of tarse to rive days; a
szeondsly erytan-dia, -ocn lollowed by wvzsicle zna ouils Tormstion, the
vesicles frying ond ezsquamating within wnres wees, leaving a new lajer
Ol =splrupeliln; znd, 4 cironlc paasc characterizsed ty etrophic 2pithzlium
Lad 1oss o izcondasy sploermal structurs. Tne oal; signirficunt hematologlc
Tinaings were a nsutropnilia, an incrzsasea s2dimentztion rats, <nd incraase
in the nuaber of raferctive granuties ino the cytoplasa and a low grade of
raticulocytosis. 7Ihe treataent was local and consisted of routine burn
tnerapy With accsssery chilling, surgical debrideasnt ana skia grafting.
~utin, a nigh protzin qist, aultipie vitanming wna parent=ral penicillin
Wwere alsg given. This results are lacowpl:ste at tni. tiwme.

"The rroblem of rlantar lacioderaatitio' sontgomary, A. Hey ae oo glont-
gouery, anc L. L. sontgOaery R, f. otat2 J. -ed. 495 July 15, 1949;
e LO64~T

-he problem of plantar radio-dermatitis and its trsatusent is presented.
the trestasnt any eitnsr be sirgical or cons:srvative with a view toward
tealing th2 area and preventing ulcer formations bty amsans of soothing or
stimulsting r=pesdiss. Reconstructive surgery is advised rfor all cas2s
with tulceration 1a uan area of 0.4 ca or more,

"Jow such Rualosctive Substencs 1s a Jan rzrmitted Lo Take without Harmful
Fosultsim  uve, walter. aturw, suaschsu < (in uwsrman) July 1943;
e aB-3

This articie discusses the genesral proclems connescted with contaminstion
ty; radiocactive =zleitcnts; the nalf-lives and destructive powers of several
reaioactive isotopes such as Sr87, 5?0, I431) 1e1%7, and Y99 zre listec
zlong witn the specific areas in which they concentrate upon introduction
into tas bogy. .hs ns=d ior carz in svoiding contanination by these sub-
stances 18 strsssed; it is pointea out twaatl once contafiin.tion oceurs
thers 15 iLittls that can b2 doas to influsncz o saszliorate woe destructive
coul'se of tae raciations releassd upon the Lody.
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~covilaGns on bhs ricle.do.l TIiiote oo rzGa=iicn on tas

rlenidssnd pploctio™ ilently vwou o, 310 GEOCES

™~

"orelldanoar, oo
;__.;l-. L__ = [ -
ve Sull.  .loncl 129 gune L3, Ligd; .. L935-0

+

Slx sepirimsnte Lo astsoain: tns srffocts of Adff=.mt L. .ivao ol iccadiaticn
2i tae =ng)otwe LOleAlaed aaVac 13 w=al al's a-3criv. z. [a. a0 usea

i Wesod sapeckd=lbs wOuedsbed lu pocparing cazal Culioinedls wWrnpelngs

zacn zncloslo, ~woLb L g O trlcalicus 12U Weal aiid proCady WIS .aCk2ts
Lithewd LWQ Lulid 20aladiilg IELI0GCLLIVE volaib 10 & CofrizzPoitor al 490 s0
25 LU Qsldvsp LU0 L0 taz agal OVer ivd &4 i nL.fl0u. 102 rays emlttec
W2l iadgsdy @ -lagd.  ALlL=l LS deal Was LrfG.4alad I0r = L:0l0a ol time,
ths contents ol 2acn O WO Wrdpplings wWas 23 Lo twd walt: rats. Qne

ol wie animels wis Lawn gillza .ng autopsizg 2T 2 0,5 ans tas otner at

s34 weys aitzrs lnizction.  ne irroccilation .oooucsd a0 Lotacl sIT=ct on

thE larvas ald L0 Clelkgs 10 Laeir LOwer 10 wslure, LUl *ia pro.wcs an
iner=as=u anc varincles =itf2ct on wWis Iolelleltlive Csule of oz acult

Lodade WO, =nc IR Las fone 98 tos boay wall of tae,arasitc. Irradistions
YOI 4 Cays 302Ul =UETLLiLy in le-39% of wnd lsuils Worws) 10T 5 days,
sterility ia 4:-10J%; ana ol © aaye, atsrilivy in 5-122% o1 tus femele
parasltss. nsss risudis snow tnatd -vaiatlon at tas cose, intsnsity,

ana ledpelnlul's appllis i3 nov lstnal to tr.ochnlnasz lirvae cngystzg in meat,
sut under |, iQesI i0eags reager. taé feaclse worms auzrils and unaole two
complats tasir Lirs cycle., Murthel sXpeiiuments ar2 in grogrzss.

ra]

"Tae {linics. o narome Ol Mrragiations cy wne Atemie Ixplosion" G2oaud, P.
resse. -a. 57 (1o Freach) May <1, 19495 p. 443-é

A summer; of ta: peiaologleul <ITeGts oI an &lo4alc 2x..08ion on such orgsns
ol ths body uzs tng clgzstive tract, ins blood-.crming org.ns, the epidermis,
ane wie saxual glanas of tne hunen wnlz and fedsle i: presentad. The
clinlcal characueristics oo acuts, subacute, and nypsirucute raclations

ars includeda, -nu La: amealats abnc imot2 resules .oz outlipnsa. PFurther
investigaflons rz bolig carried cut on .iants, awduns, znt tne Drosopnila,
Dt 2t 1s oussrvoa that no srecelss statzmant <an be gadz conczrmning the

vsrmansnt 2rrzetst o1 sueo radiatlons.

"anti-nistamine cinwuzats for skin pretsction 1n swilation Tasrapy"
Auing, 4. oo madlology S«; April i449; p. 573-531

Som:2 anti-~histamias ointaents, v=za=ficlal ian vombating radio-sermatitis
ciused by tne relesse ol nistamine and nistamine-like substancess Juring
tiseus Qaddgs, T2 cliicussea. Thae zuthor advocatsd the uwee of Aquapaor
&3 a base Ior iota bInaaryl and fyribenzamine ia e strengtic. Using

«J3 kv 8t 50 ca targel distence with 3.5 .o CU sogd 1.3 @a »1 filters,
l,c)2 r in eir rerusrly pgroducsd BalAcd =kin raaction.. [0Ses as high

as <,400 O 1o alr progucs 1ess rsacllea wWish a2 witl-ulstuaine olaotments
ars upplied Lo ta: treatea sgin.  Dhawples are glven ol tae bensficial
ana protective cifects of oral ana local anti-ulstaaines in spscific
cascs treated Ly the author.
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"un tae 'atale Jlsease!" govant, o .2, SCuliolo. 4es (in rirench)

3 pr ekl

15 156 4 genzral ourvz, o. Gata S0 'ar Le,uUlcsa o4 toe pathnologicsal
SiPeCta 00 mlowde CuML =apluslOiiS. .18 bOUITzs Us2Q 20wt Jugl's and Bolot,
Presss 2. (i742), wels o5 a0 «9; Licissaghe (wapir 7-23 ut academis
dationzle do dsuescine wu reo. 417, 1%4c); and Cronilt: ana (napban, viilitary

ourgzon (1347) Jen. = clotinctics lo waiae betwe:n =If=¢ts oi =xploslaons
ig air, in waloel, 44 LAQRY 50di. lOLWAST 1o caosd dpgon th: distance from
e waptosicn fzntic. A4 ciacollication is stt2optsy of variocus patho-ana-
tomical ana casalear iClucss wi tne wiossusss, wostly istal, caused by
wt2nss irretaatloa. .ae grzliminary unaractsr o our prassnt knowledge
ia tnils fieic, aau we coapletz ignorance ol p-otzulivs and cirative

MSESUSSE al's -4 Miaslzea.

"The Use ol luuloactive :re=otopes in Ciipicol scarcine®™ guwars, Joan Z.
DalaWelD sTab2 esds Je, Ve <l; (1942) Februery; p. <5-<7

Tne results i “apoLlrs Lo an atoale Loab caplosion zoa w2 thirapeutic
elffects ol ranlouctlvs Lsotop2s are brierfl, Lzscoibed.  Iwo and one-nalif
£AgES 0L ulscuisiun Tollow.

"The vizaicud Aspects oI Wic Atcalc bomd" Loonsy, we £o .il'ginia ded. Monthly
V. 7o {(1349) r=bruary; p. 73-75

This review 1o t.3ca on bne wmaterial in tae cours2 on MA=2aiczl Aspects of
Padigactivity glven by th= sedicel Dspartaent, . 3. 3avy, snd the smerican
Coliege of raysicians atb thz laval f=aical ~sssiren Center, :ethesds, Md.,
froa February 12, i1343. :

"Ragiologicel anag salinity, Pzlationsalgs in the wat-r at bikinl Atolln
Ford, wiilisd L. Jrans. ARsr. gsophysical Union V. 52 (1943) February

e l:tb—j}

The circulation ip bikinl Lagoon curiag the post-Bugsr Lay siriod is
daducea {rom ta: alatriputlon ol saiinity znd radicactivity. Ths use of

the gistribution of rauloactivity z- & wmetnoa of dastermining the circulation
is compared with clasr metaous. l4e poasence ol racioacitivity in the
watzl's ol tae lageon 23 a seswdlt ol the expiosion zZrsoe=nbzy a unique op-
portunity to obtaln z .urtial svaluwstion of tae rzalovactive tracer tachnigus
in problszas ol njyurograpiy. rlgdres showing 4 ¢ircwation schz=ue and the
distribution oI osalinity und raaarcactivity are preszntsd ror wie tnird,
Jourtn, and fifta day arter lne underwatsr =g losion. In< circulation at
tnis tims was ijouna W be awaormel aue wainly to the unusual wsathsr econ-
ditioans. 1t has toererors bsen olscussed witn .erticutar rzrerence to the
areas ol conczniratiou ol lhe ragloactiv:s materizl in view of the possicle
bearing on stuaizs ol the ziiect of radiclogic:l contauwin+tion on marine
flora anc¢ {sunz &t cixini. [he use of radicactivity in truciag water
aotions ut plginl gav: rzsults walch were in geonerai ggrosacat with those
obtalnea by olnsr w=tncds.
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TLLoe fasrgry < Lieulilos" ruwers, Jund 2. Ddesudate ve o <i {1349)

_Ua.ad.;_,, ro ,9-1{;.4

Ine aetavitlos o, tnz wivisiow ol LloLloky aka d2aiclas ol z stouic

INUrgy woDlLlOn W= plsent2d Lriztly zione with a aor: usztailsd account
O tus =ll'sClso Ol dwldl Lalige OF an atomic =aplosion.

"Alstaliogicna wha distocnwaical stlay ©f W= c4in of the Guinea fig Trzatza
Witn a-rays" riessric, J. Asca, ciol. {Liogs) o2 (in French) 1949
7T3-421

A olUsy was wod: o aorpholeogicel changes protuced by a-mmys in the spidermis,
ina, in .urticudar, ia the histologicenl :iem:nts containing suostances with
~H peOUps (su;iu,;:x; oY+ ine SKin of tas paws Ol Jc glinza pi 5 was
irraerated witn solJ, <30, ana L4930 o, dhe alstodosical and nistocoemical

e LG

=volutlion 1s stuown ou 4 ulcropﬂOEGgFath.

"The activs lon Iransport taroun tns [solatsa ¢rog oxin 1o tas Light of
Tracer Stund-o" Uising, ©uns L. kcba. fagsic. Seund. Ve 17 (1349}
e 136

Experiaents using radiosodiug to deteramine tie ssount of flow of sodium and
¢hloride ions in voth 3ircctions tarougn an lsolated Irog skin, as a

function o a auamper i Iactord wire mads. the tzonai uz used was dses-
cribea. The fuctors arztermiaing the [low were ths outside 3ult concsntration
and out51de wnd Lasiae i, unaer normami conuitions. lns tncoretical tasis
for tae uss o! tracers Lo astermine the sctiv: transport ol an ion speciass
Irouyn 4 Wemoranc wes coasicaersd, The resuils saowea chat influx of

Hat ions was auch grsater taen tne outflux, ind aepsnded on thz H of the
insiae solution. The Cl- inilux was lsss variabls, Lut =zcted similarly

to ths aat ions. |7 r:ilferences; 12 tables; 1l rigures.

"Iaperimental stuay o:
of the Zoil; L1ts =
sratagne &> (ia rr

ws oir foalzatioa rreaucees by & Cirtain 1adlaactlv1t)
fect on Human Health" Cocy, . Zidl. soc. Sci.
nca) (1949) p. <2-70

i
20

with the mila ol lonlzation cnamber or s Jhotograpnic platz, placed in che
azignoorhooa oi tn= s0iL, railations can b astsctsd that are localized ln
c2rtaia spot: oi the soii swrface (3.5 to « @ in diamzter) snc snow diurnsl
snd seasonal varisticss. 142y sre .robatly  partlcics zmitt=3d a5 a result
of racioactive proc:sses 1o the soil. Verious pnysioiopicil and pathological
sIl'2cts due to tas "teliurlic raclation® are wenticn=zd. o critically con-
¢zlved snce Retnodically wace obsérvatioas 40T pieseated. T
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"Tre=wag -osulting trom stomic Fuglosions" rursSons, K. . AUSC. o, SUTEETY

Ve TS (Lsns) o oVe; pe 333-%0%

FOr e Lurpose ol gensSralizatiea, the oocint of <aplosion or =n -tomie

comb aay be considerad ws surroundea by thrse nult-ail- Wwids zones of de-
Creadlag lnjury L0 @=a. in tne small csater circi:z wers will be practically
a0 survivers. (o¥y wiil nuve perished {rom dirsct tlazst, ouins, zad
raaigtion. in toe a.at zone there wiil be gany f=wer blast injuriss,
Aumsrous Pt acdtly non~iatal blast bumms, and thouszngs ol deaths Crom
rstiation Ly wsil 4o taousznds of non-ratas raciation victiws. in the

cuter ring {one wile to a mils @aa ons-palf) tns injuries wiil ve Limlted
westiy to non-tatal {la.h turns. The asture oi th:s radistion injuries is
tricily reviewsz.

"Nature ol Trouda i atomle warlfare® rues, austin .. laer. J. Jurgery V. 76
{£3438) suv. L. HUs-%00

iwils 1s & rawner g=nercl rceview of svaents wand lnjuries suffsred st Hiroshima
(g hagasakl aiter the atoadc tomu attacss.

"Sointers on itomic Medicine® foSpitsl sopics and buyers <O No. 11, 32 and 34

Tnis short, non-tectnical resums of the aflersstn of an atoaic vomb is
dividsa into the iollowing topics: raaiant =zpergy, large aczls rescue work,
Lublic nealth oific=rs, training goctors in treastwent, wnat sym.toms to
expect, and etfrscts on victims,

"dyarogea feroalaz ana the indirsct Effact of lonizing Radiations? Alper,
Tikvan. J=turs V. 1bZ; Oct. 1o, 1343; .. €l5-clb

Txperilents uncertaken on vactsriopnage 5 13 in vitre apparently nave
saown that wnen tne pnage is in dilute solution hs aydrogen p=roxids=
formed by iloalzing raziations will inuctivate it. And in eip=riments on
mincicect errsct® of lonizing radiations on tals pnags the ratio of ionic
yield for airsct azction only te iomic yisld imr diiute seolution is of
importance ror guining an insignt into tne "mctive radical®™ mscoanisa.

6 retersaces.

wCilaleal rzactions and injuries in Supsrvoltag: Therapy" Jones, Arthur
rroc. 50y. soc. dza. Ve 41 (1942) QOctober; p. 723-739

(his prisr acecunt ol the clinicai effzcts of sup=rvoltays radistion and

of tne iajuwrizs waich have resuited Guring taz treataent of walignant
diszase with the aillion-volt apparatus includes the following: (1) iajuries
-o the skip ano subcutaneous tissus, (&)} injuries to connective tissue,

(5) ei1fects on respiratery tract, ssopnagus, bladdsr, oone, eye, and liver,
=na (4) occurrence oi wuscle Titrosis.
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"Wnet ths Fire o:7vAice onoltd Know aboul ia: ‘tomic pumb? pire inginescing
'V'- .L_,'l (.l.,f,.,:;:' ’L;k—‘uobbf; P \’374—0 ‘1l1d 71-—5‘

ine nseq tor o=tter Jire ana raclation protection aguinst the stomic bomb
is ¢agmasizsu. .02 Various =fiecls O an atodic Loab snplosicn are also
wlscussed In 4 generadi Iuanss.

"The =it2ct. ot Hign nergy nedlations oa Waterl 2nd Aguecus oystemsh
Krsnz, r. H. Lan. Jo diszaren V. OB (1348) Sept. (Swe ¥:4-1301)
Pe 047-T50

In oruer toobtaili a tetter icea of the effect that irraciataa water has

woeqa bilologicul Systads avsc expossa to Migh znergy raciction, the propsrtiss
of the water were¢ investigatsd. Tviaesnci wWan obtsinzz ror vibrationally
2acited "polymers" ol water wanich r<sult in long lived wetivaty. It is
concluaeq that tae targ= "incirect sifect” of the water on tiological systams
Tay well De L L0 Tae properties of tpe "polya=ra". L ¢ross sactiom of

the dilatometsr usea 1n measuring the water sxpansion upon gamma radiation,
expansion curves sna curvess of lag effcct in water and some agueous solutions
are prsssatzc. 33 rafersnces.

"The =ZifTects oi X-Heys on tas sitotic Activit; of Mouss Cpicermis™ Knowlteon,
Woraan fF., Jr., Louis f. lempeliann, =nd Joseph . Forfman (AECD-1303)
Sclence 1J7; Juns 11, L1348; p. 95

The altotic iaqex of tae 34in of the mouse nus ceen studied as a means of
measuring the riologlcai effsct of a-ruys at Joszs of 9 ana 3«5 r. As
iiltthes us 35 I ol «5J0 KV L-rgys proguce & <roy in toe mitotic index to

zero within one to two nours afier raagjation., The number of mitoses re-
turned to cormal within a 2w hours after radiaticn. Ine {ixe reguirsd
ror the nuacer of mitoses to restwrn to dorwal increases greatly with in-
creasad raciastion dosags. [t i3 bellsved that tne time raquirzd for the
aitotic ladsx Lo rstwm %o Aordsl willd proviage an excallsat ousis for rating
the biologicul srfectivencss of ranilation of different types and different
2nergles., With <5 r of L-rays ths aitetdc imaex reyuired six days to
retura to noruas sia continusd to increase to JGore than wwic:s normal. This
is balizvza to be an ovsr compensation ghenoamsna which may zlso be used as
an ina2x of raclatlon damsage.

Mitomic-pomb radiation™ mscnanical Fnginsering 7). June 1943; p. 546

The raalation <ifects producsd by an ateda tomb sre cousidsr=a. The £nown
<iands ol p2nstratla, radiation wnioh caa o= 2xpectzd within the immediate
plast zrs: gamds raalstion, neuiron beams, bz2ts reys snd alphs
0I tLrus, RAYysSiCui Galldeg= tO psr30ns anu Iocod znd water
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PTSNLoEs couwlting, L.0w atoumic oot Lioplosiont soics, . L. ol Floridz Lied.
50908 Yo e Uil ) LDy} ope S3i-CT

ih= atoale Lodb “ap.idzlons in Hiresnims cag dagzecad erestod . oulast wave
that lastea 2100 & oscenn in contrast 1o to? few nlelic-concs of prassure
rrplating 1103 4. oTCLanry thpdosion. o @stimate or wa. auwabzr of dasths
Ol 5 lptos (iLe=t Ly Liasl plesalil's CoLAZ L wede, Cut the pressure
de¥olopea on the piOuhl uhlder the =iicelcn was aeb suificizant w kill

H4Or's TA&N LUas p~OpLE WOC Wile ¥ary n2ar the conter o1 duisags. ifn diroshima
0)y aha in useasidl 337 i lmdsciate=d J2alas werls twuusszd Ly buras, and 90%
ol the wrns suliersq o, patiznts wno reacaed rirst ald stutions were

SeCobC Qgl'e3. .n: rudiztions walcn causea injurizs were priaurily taose
erzatza witnin wiz .iosu wfcond =fter the =xplosion; and 1t is estimated
tnat gaBaM Toyd ahc LzUTLONS Cuusez atout 7+« of ithe deaihs. 7Thz irraciation
eiffects ol neoudea and vomilla,, {ever, dilsrrnea, purpura, ulceérations of

Lé WuCoWs mEabtriac, wna liugopeaia varled in intensity according to the
SeVarity of irrccistion. Leatn rollowed witnin 12 auys of ssvere injury,
and morte.lity was 5J% Jor those Teceivipg Aouersic ingury. There was

alacst complets alsagpzarancs ol sll czlls of the wyzlopoiztic and erythro-
solztic seri=s. .ism wno huQ Teceivea £nauUgh ranlation to produce symptoms
aid not hav:s op=iwatozoa wad wost of the s.srumatogenic tissuz was replaced
by prolifecrating c2ils of Sertoll. [he feazie reproductive system was
aifected to & auch =maller eatsat. im Jagasagi toe ostimeted radiation
intensity a2t & alstzncs of 1c3J Zeters froa the point ol =a.losion was 473 r.
It is believec wnat tns wortality rate Ffor all types of injuries could nave
been reduced ir -lsctrolite solutions, plaswa, weole tlood, zna penicillin
had been aveilable.

™o rlate to Hide" _rauly, Tavid rostorn, Littls, :rown anz Co. 1348; 1Bz p.

Tnis is tac log of & octol wno waos &S3lgned te duty with Operations
LrosSsroaus. o8 Wae ORe 0i the &2n of ths 3Zadioloplcul Safet) Section

wnose Juty it was 10 stand guird with GeilgsT counters for iavisible danger
from raiicactivit,. ine account covers tne p2riod say <9 - October 13, l3i4s.
The main svents recordeq are Able oy 2ad faxksr Day on .lgina. The author
believes inet in ta: Llnoaiscrinminuts use of etomie spar,, ror political
coercion tne zusvival oi the human race is =t staf:. de vselisves also that
tners 15 no dsfens2 aguinst atonic wesp.ons, tnerz ars no satisfectory
couatermeasurss =nd .<taods of vecontedinatica, nor zo2 thars any satlsfactory
madicel or szaltary safsguards ror ths p<opls of atowiz-mo arsas, The

appenéin is fa iajaan’s suide to tne dang=rs or rl.louctlvity" =2nd contains

a2 sectlon on The tunusuenials ol ztomic pia,sice.
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MItonel T Ngle 3@ can conliladd F0LOT Sl view" noli-7, LullTn.

e .:0lC. Ti-oiufaas e (Lnopronond iady . Lo Ll-s

et L Aniormatidn io paven on letnol ang patnologicer fects of ths
LD0way DCALy LS lide oCuwaldo Gudly aesricll, JBlalicebtlons opn iiroshlms,
LrRinl {08 v a0ues cats va eTironcss Li_ givznl. The =ffects
U5 LiavUsdcsd wllie: cxVeslaa O%ulilge. _:to2nt.on wWovs: ac uiologlieal re-
=t 1roiatical we Lo ozvornl nundo-d wsters from

L2103 . LoniliGhoi.  aso

Az CehbIs O Wis o 4G2iGn, adl 41lV1dg G-lfig., 11 20U ..0t=otzd, ars

- ;6103.‘.;, all.

Aestioy sy the Ltw-Nlag «IJ20T5 Lpon L. ohlu &als =it wy o L,530 m=tsrs,
Visibiv 20 Wwlil.w-vaoeel .o32alione: 30 praclss Iocbts arl foown. Jdeutrons
;:JB —.aitill-sr lue IMig= ©1 Ws acuticus i= _robacl, sueut 533 m; toat

o t.'nc‘:B ~pacliei-e L LOUL 40 M} 1.OWSVILS, OWid,, Lo tns aigh initial kinetlc
=nelg,, tas: Dahgie any wiliel comslusratly lrom tac valuss iven.@{-radiation:
to tn<ss zre ous tas “ujority o cusualtis3s wna of observed viclogical
sir=etsy thr caerey tiuit i grovably -4 dev; s sete o cvasualties re-
sulting 1o 3:+:ta 1o =Je, 237 2 wlstauce 1,000-1,<0d & from w=z eaplosion
gzatel’ e sortalit, 1. 53%; bayona 1,520 & g-ath is rars. .n the zone
batwzen 537 ana 752 4, pErsons wno warl protected 1oua the detonation wave
:na the heat, Lut sae wbsorrad penstrating rodg.etions, ailsc wituin a week
(blooay aiarrncs, audntedssi3; L=tWesn 73) wnd 1,303 w, Zeatn occurrsd 3-5
wWoiKS albtsr tae esploslon {buccal wlosrs, i-uco,sniz, cutancous heaworrhagss,
a2lterations of the cuhe dcaudad). AlONg NCA-wOTtal Cas=s wer: temporary
male sterility, wascarriages, loss of nsir. The lust of the explosion
z1fects enumiratec nsre 1s wie remaining ruciocactivity dus to scattered
rission psocucts «nc to inguced radioactivity; inls was found weak in
giroshims, tut ratner jangerously algh in New visaico. The sccuwaulated
fiasion proaucts from tie uraniuwn piles muy Le Uded as a gowerrul weapon

of war, in the Jorw of ~ust zpresd over ths znemy's cities.

"The Atomic Beat's Frfects on Planti <nd soils® uorn;;n, Francis M.
Ffertilizer -eview o, 0. 4, T-11, Li; No. 3, 7-9, Li1-3 (1948)

Ine poisiblc oIr=obs of razloactivity on plants =nd so1ls ars discuszed,
togsther with an inveotigation 0. the cielite of Lio. Tokeo furuao in Hagasaki
el We 1oy yaclis 2lter tne wtomic bombing wsre accolegrztod, A des~
crigstion is given o1 the a=zt, rzolations, tnd Glasts produced by the

oombs ot nirosplis anc Jasa-asl, Withh roopéct L0 ta=ic lassdlsate and residual
wnflusnce on plantsd, «=3ds Liw 301l at various distincss (ron ths centsrs

of the blasts., J2sus ana sther orgenioas cilow the soll surface reczived
Little 1rraaistion; dany pa2al abnommalitics were noted in new sproutings
soon. alftsr tac rouiations. [ae soil at 5,336 It, iroam ths cznbsr of the
biast snowed litile rociozsuivity two sonths alter tne boaving, and no
activity one y=ar arter the bombing. The incresased ji=lds in Furuno's
i'ields ars belizveu to L qus to lerg: wwounts of rertilizer, in the form
ol potasa and (nﬂ ).50_, tmat he addea to ta: seil. Carerully controlled
reseéarch is Dow 4 ,rosx ss to establian gore cufinite facts concerning

the bioiogicazi srfzcts ol une voabing.
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"Presiainary n3gort on Japanes: Dpecimens® ciles, A, M., w06 w.e Kisloeloski
ATCT e ses-K AUglst 4y, 4947 (a=cl. 3-<0-48) 2 p.

Specimens of various materiais inclucing soil, dica puatzs, 2ac glass
nave besn collisctza 1roam tne Hirooniwa ana Naigasakl oombeg arzes andg froa
e disnlyama .zserveis ar2a walch nac bsen milcly contaminzted by fission
products arising from tn:z atoidic comb explosioa. Iney neve tesn tested
for induced raaiocmctivity. Joil spscimens codilected 1n the res2rveir

area 3ixteen Jonths atf'ter the astonation of the astomic Loap 5till showed
signirlcant raalicactivity.

"The Tr2atment with %z, >-Dimercaptopropanol (BAL) of Acute 3ystemic
Uranium intoxicetion in Rats" Allen, fobsrta k., and William F.
Neuman., A15CT-ccldq (M-1920) day b, 1347 (decl. 2-1l-4c) p. 13
(For pubtliication in NNES)

studies on «, Z-dimercapiopropaiol {5ritish Aanti-Lewsite; 5AL) wnich have
been carried out in tas United 3tates (Waters ana Stock, sclence 132,

g ©Jl-026, 1345} ang in “ngland (Pszters, Stoegen, anc Tnompson, Nature l4o,
P« 0lo, 1945) nave snown thut this compound is a very sffsctive antiuote
for several types of hs=avy metal polsoning. In each case the heevy metal
in question is thougnt to exert its toxige srfects by inhititing esssntial
~5H enzyms systz=ms. [he erfectivensss of BAL is attributed to its ability
to enter inte successiul competiticn ror the metsllic ion and thus insure
excretion of itne mstii 23 a non-toxic meveilo-organic complex.

Albino rcts were systemically poisoned intrapsritonsally with 3.0 mg per
kg or Hgll, and successfully tresated with bal &5 late as 30 minutes after
administration. [AL was assayed against the toxic erffects of 2 urapnium
compounds, UO-{NOz), .0 0, UOzF,, and UCl;, parsanteraily administered to
albino rats with negativ:s results. The hegative rssults wers tuzken as
contirmatory evidence for the view that urapium exerts ilts toxic effects
priasrily vy sSane otherl msans tian a catbination with -iH groups.

nThe ©ffects or .atomic Pombs on health aha dedical Services in Hirgshlas
and Nagasaxi® United States 3tratspic Zomoing survey. Mar. 1947; 91 p.

This report briefly outlines the immediate and remote azasurable sffects
of the atomic bombs ana tne subseguent Widespread fires on the nealth of
the civilian populztion. The investilgatica includes the different phesss
oi public h2aith following the outline used in the over-all health surv:iy
of Jagan., This report contains chaptsrs wnich relate to medical and
hzslth racilities =nd ssrvices, naturs of sir raid casualties, sanitary
facilities ana servicss, food supply and nutrition, communicable diseases,
and inaustrial health ana nygiene., iacluded.are photograpps saowing
damage done to variocus madical racilities and injuries sustalned by
perscns within tne combed areas.
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"-adio-plosogicel reszarel with raet jjzutrons™ Catsca, A., «nd K. G. Ziamer,
0. roter. J aaturtorsen V. < 1-5 (1n wzraan) (1347) J.n. Feo.

kagiation slrects of fzst neutrons are cuoaract:zrized by dzuags to the
lzugocyUiss wWiersas tae oIrytargeytss arz to o ialee --xbznt vssistent to
radiztion LamBe:. 1ns ellect ol r=alation on the oleod forming orgsns
damag-s celds iln wne pgroecsse of ~iviacing as wsll w3 lmmaturs cslls. As

2 cedutbt oI the Lauseg® LO a2 DLGOA {OrMlde OI'puls, ozcondary changes in

Wic plooca appear loflg aftsr tne irragiacioa. he importance of these
results la cetermiaing tns tolersncs wose liss in th2 fact tizt with nzutrons
cnang=s ln the olood zictwee are apparent =vea with ver, smail doses. This
Is guite giffereat 1ol Z-rays. Appur=atly o0 ln the cess of nsutrons
toere 15 no correlation witn racdietlon intinsity nor is thers a guick rz-
cover, as witd A-rays. It is important theretrore 4o study tne effects of
neutrons, éSpeclaliy tne corrslation between raciation intsnsity and damage.
It is iagortznt too to stucy ths erfect on other orgrns in orcer to properly
SToteclt psrsonnel -ngaged in nueclzar researca.

"Change in Cutaneous osasitivity to A-rays curing Experimentel Hyperglucemis
in Raboits® saclesse, F., and J. Loiscleur. Comptes -sa.us =8 Seances
de la socletz az Plodogie L4l (1947) p. T43-u5

Intrumuscular injsction of a near-lethal dose of glucose 45 alnutss pre-
viously to a-ray irraciation reauced tne sensitivity of tne sgin to x-rays.

"Tne Zrfects ol Atomic Bombs on Hirosnima und Nagasaki" ., 3, Strategic
Eouacing Survey. Juae 33, 1949; 53 p.

This report gives a full sccount of what ihez atomic bombs did at Hirosnlma
and Jagasaxkl together with an explanation or now taoe comb achizved these
sffects, tas extent ana natures ot ihe damage, the casualties sustained,.
and the politiczl repercussions iTOR tae two attacas. notographs saowing
damage qone ia nirosnims end wagasaxi are inciuded., Appenacd sre maps of
the two cities which snow the kinds of duadage sulfered in various areas,

"Locul Skin [aasnk2 oy Deuterons® Schubert, G., andg w. Riezler. Naturwiss:n-
schartan 5. 1340; p. «05-db

Irrauiation ol tnes oxin o1 guinea-pigs with deutrons from a distance of

16 cm 1rom 4 to 9D seconds produces changes in the spithelium snd stratum
papillare up fo a depth of ).11 mm without any obvious locel resction.
These chan,es alc showa by locreased stalaing properties and nomogenisation
of comnsctive tissue. The various layers are difficult to racognize, =~
althougn ths nuciear otructures are still intact. Four we2ks later, the
cuter epithelium is completely regensratsd, but thers is atropny of the
affectea arza and tae csllular conmeciive tissue sxtends almost to the
surface. TIhe bomogenisatlon oi tissue is explained by the destruction of
the protein woleculss, resulting in local atrophy.
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"What you snould xaow sbout tne Atowmic romb (A message r'Tom the surgzon
g€nersl}™ bilss, c. We Army scgical lpertmaant, ad. 5D g,

This pampnlet contains the fcllowang series of articles besea on lectures
aeliverea dwring 3 course in atomie m=dicine sponsorses t; th: irmed Forcas
Special Weapons rrog=2ct: i. introguction te aueis=ur phjsics; ii. EFiologilc
eff'eacts ol nkcel<ear r'tdiation from en atomic einplosion; 1ii. asdical zlfacts
ol atoamic sxpiosion; .v. iveluatlon of thz iivs wuomic :=xplosions;

V. Mundamentals ol raaiwtlon pataoclogy; VI. Pathologic znatowmy of radiation
effects ol atowic snplosion; VIL. Cetectioa of ovesrexgosurs to ilonizing
radiction; Vili. rutlic nealth aspects of stoamic =xplosion; i.L. fssantials
of instrumentation; .. Ffrotsction aguinst ztomic boabs.

nSpecies of Aloc (otner than Aloe vera) in tas trzatment of noentgen
Dermatitis" Loewentnal, L. J. 4.

Two species of the Aloe plant, Aloe artorescens and Aloe mutsbilis, are
presented as haoving tunelicial results in tne treetmeant orf roentgen
dermatitis compzrabie to these of 4Lloe vera. Two cess3 oy raciation
dermatitls treatmznt are includsd., 10 rzf.

n"Iadiologicul Lefense, Vol., LII.™ Armed Forces sSpccial Weapons Project, ld.
143 p.
This volume is & Seriss ol lectures dsaling wainly with problems in handling

radiosctive materials, the biological etfects of radiation, decontamination
probleas, therapy of radiation illness, aad tracer technigues. {auth)

"The FRadlioactlivity ot tae Atomic Fomb from the Medical Point of Viewt

Negaidzumi, dasanori. Jokyo [mperisl University (NP-33«<) nd. 10 p.

[fhe rediations which oit the huwman body wers tne fellowing: neutrons and
Xrays in tne eir (including the primury nsutrons and ¥ rays from atomic
bomb and]f TAYS pl'odicea vy ihe reactlon b2tweoen pneutrons sna nitrogen
nuclezi in the 2ir), the radiocactivities or the tissuss of the numan cody

and the soil resulting from the bombardment of neutrons ( Bana ¥ rays),

ana the fission frigwents which tell on the grouna (Iaand reys), ete.

These all actesd together, and the significance of zuch is coamplicated.
Moreover, the scattering oi § riys bty the buildings differed vsry much
accoralng to the type of builaing «na its location. o0 th2 total dose
received by each psrson may have been different even when at the same
distence tfroa the explosion center or in the same building. The radiation
intensity does not always decrease accoraing to che inverse square lav.
Therefors, the factors afieqting the total dose of raulation on the human
boay are-very complicated and not eusily calculated. In the estimation

of total dose by clinicul symptoms, epiation is e rather accurzate indicatlon.
Hdowever, the =rfzct o protection by caelter, ete., shoulc be considered

and its effect on tha appesrance of symptoms spould bs deciaed statistically.
fro: the incidence of spilation the dose wihich was given to tae human

body can bz estimated. Assuming the head epllztion cose to nave been
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(L. wunt.)
1330 r withia <« sm, woere 9% of all putisnts witn epilztion were locatsd,
it is 2siimatea thot thi aose dirscily benssin ihe =xplosion center wes
irom 13,333 to 15,200 r, [his 21350 sssuaes exaplosion esnt2r to be 550 asters
above tnz grouna zna the raziant rays to decay by the inverss syuasre law,
rrotection frow wie ruciant rays ot the atomic boatbt sfforded oy caves,
concrete walls, zua bullding structures i- aiscussed.

d<.  "llinic ol the Atoarc comb haaiation sickness" Sassa, Renshi. JToxyo

Iaperiad Usivirsity {ad) (ar=332) 30 ..

v

Mis is u suamariz=za rsport on tae clinical observatiowus oI raciacion
slckn=ss causea by th: wiowic Lomb caplosions in nirosnias and Nagasaki.
Over 13,300 patiznts were =»amined. .echanleally causee orf nzat injurizs
sucn 48 Wounds auc bwns ars not includsa. he etiological fuctors con-
siderad wre ag%, 82x, Glstancs rom csator ¢of sxplosicn, nd shelter.
wenzral symptows sucn as Lever Lna fallgu® &ie deaciiied. Observations
on tne alpcstive, Iesullaloly, wld seX Orguns, th:s nervous systam, e
oczl cavity, ¢yos, sain, bDLOOU ana urine of victime of raglation sickness
afe clScusseg.

25« "The Atomic Bombings of Hiroshima and Nagasaki" [. 3. Army Manhattan
Engineer Distiict n.d. 45 gp.

This report descricss tne erfects of the atomic vombs which were droppsd
un the Japanese citizs of Hiroshims sna Jagasakl. It summarized inror-

aation on damsge to structures, injuries to persomnzl, and moral effact.
ali eyewltness sccount ol the tomtbing of Hirosaima bty szth=r J. A. Slemss
is ipclugsu. saps ol te two cities sre appendsd.
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