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Washington, D, C
June 20, 1947

Mr. David K. Lillsnthal, Chairman
U. 8. AMomic Esergy Commission
1901 Comstitution Avesas
Washingtos 28, D, C

Dear Mr, Lilienthal:

Attached you will find the report prepared for the Atomic Esargy Commission by fia
Board of Review.

Following your pressststion of the problemsz of policy comcerning research in the
flelds of biclogical and medical acieace as they now confrost the Commission, the Board
of Review smbarksd upon & series of consultstions, During the courss of thres days, June
18th to 18th, the Board held interviews with eloven men who have had intimate contaci with
the work of the Manhaitag District and the Atomic Energy Commission as relsted to med-
ical, haalth-physics and research programs. These men included Dra. Statford L. Warrea,
Robert B, Stone, H, Friedel, H. Parker, A. Dowdy, . Failla, L. Bempelmann, N, Hilberry,
A. Bruss, H. Curtis and A. Dounce. In additios, conferences were held with Colomal Cooney,
Rear Admiral Brows and Dr. R, K. Dysr of the United Sates Public Health Bervice. Fur -
tharmoars, the Board had access to and utilized for tts Information all reports pertiment to
the problems with which it had to deal,

After the Board had scquuusted ltgelf with the work of the past and the various proposyis
conoeruing the future of the program, it discwsped al lemgth on Jwse 20th the problams
presested and has summarised it= thoughts, fts recommendations and suggestions ia its
teport. K is the sincere hope of the Board of Review that the results of its deiiberations
may prove of asgistance to the Commizsion ia setablishing certain matiers of policy.

The Board is desirous of taking this oppertmmity to express its appreciatioa to the
Commission for its whole-bearted coopersiion in facilitating a dlfficull assiguoeent, The
Board ts sleo deeply indebted to Major Birchesd M. Brundage, Dr. J. W. Howland and Lt.
A, H. Hollamd, Ir,., for their tireless and oifestive assistance in itz work.

Falthfully yours,

/s /ROBERT ¥. LOXB

Robert ¥. Losb
Chairman
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Jwns 27, 1Y

Dr. Bobert ¥. Losh, Chairman

Atomic Ensvgy Commiosion Mydical Board of Review
Presbyterien Bosgital -

Fow York, Few York

Dear Dr. Losk:

At the cenchasion of the deliberations of the Medical Board of Roviow en Dune
18, 1 expressed cu behalf of the Atomic Energy Qemmicsion sor deop agpresisting for the
mmfwmm.mﬂm&mdmw&
view

We have naw had thine te rond the test fransmitted by your Jetter of Jwe 203,
with some care and find (hat our tafiial impresstan of the high quality of the report is
amply senlirmed,

The Commisston and %3 stafl will give detaibed stuily snd fuil censiderscion o
the resommmendations sud supgpastious contained in the rapert, whish cover g namber of
the mest tmpartast of the Comtmisgion's respomibiiitios.

Thars 10 o0 much selid sehstanse = pour: ropert of ininsest 10 the ganeral lay

pubiis 34 well as to the solentifie somavmity Hdt; o5 wo have sdviasd, ve are maltiag e
seapert pablis i full doast i e vary near fdtwrns, Wo howe hadt the mm-‘

ﬂﬂb“aqhmu

mmmmu«n.—mwdummwb
e for twrther counpel st guldimos.

Sinserely yours,

/s/ DAY K, LELNTSAL
Devid K. Litbenthal
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REPORT OF THE BOARD OF REVIEW

After am introductory discwssion (Sechine I} of the need for medical and biological
ressarch I the flald of radistion, as relaied to the policy of the Atomic Energy Commis-
shom, this report will dencrike smi define in Sesidon I the primary aress of respoaxibility
of te Mtewmic Bnergy Commission for the mainiesance of medical and biclogical research,
Sectisn Ml will owiline and discuss what may be called the Commission’s shared respon -
sibiiitien, Le., those that iavolve cooperation or shared responsibilities with other branches
of the Gowernment or with mdversiitas and privels institwions. Sectioa I, I, and Il com-
tain apecific recommendations of the Board of Review withis or isnmedistely following the
statements of related conditions o objectives. ’

Fros this poist the report proceeds te deal in Section IV with hasdicaps the
Atomic Esergy Commission must surmount in fulfilling its obligations, A mwch more im-
portauk set of probiems, those relsted to the recruitment and trajning of personssl, is pre-
santed, with recommendstions, in Section V. Bection VI is devoted to an aspect of the
Comamaissivn’'s work which cosirasts starply with ihe wsual circumstancss of sclemtific
wark, satuely, s socret, restricted, or classified character, and some of the implications
thereal. The report concludes with 3 Bection (VI devoted to & brief statement regardiag
am organisation within the Atomic Esergy Commsission with respomsibilities for majntain.
ing sulisfsrtory divection snd swpport of mediesl sad biclogical resesrch ia or velstad
to the Atomic Eaergy Commission.

AECTIONI The Need for Medical asd Biclogiegl Ressareh snd Training.

Becamse advances i madical and biolagical kmowledge are of vital public advaa-
tags, bestwee radicactive materidls can be elipctively weed in oltaining such knowledge,
and boemase sew medical and public health probiems are assccisted with the development
of stessie power for both industrial amt military purposes, we stromgly recommend thst
research mad traintng in 21l aspects of the appiiestion of somic spergy to medical aad
biological prollems be continued and, where peafitable, expanded, The extest to which the
Atomic Rmergy Commisxion sheuld conduct, fistmeially support, or assist without finaseisl
suppert, resserch and traiuing in medicias snd Molegy will e further detined.

- Yo poed for medical and bolegical resssrch on the various eftects of radie-
active puliiendun and stomic fiaabon i both wrgent snd sxtenslvs, R iz wgest becaoes of

ol ginn for pxtensively wiorsessn sveoutmiitics. The aumber of radisactive subetsnces
= Ny many have sever boan identified 20 sminting in nature. Such submtances call for
sgliinus gtuly. The facts loarnad and the mastery citained 1a the past fowr years acquire
modt of Welr immense significance Bt merely from thitr presesi state of developmaent but
tram what they will ead to. As the sole posseusor of the muterisls and the processss ja-
volved, the Atomic Ensrgy Commission must centinue sud extend resesrch for which it has
the primary, and ia the U.5. A. the sols responsibility. In tersas of humasa life, this re-
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senarch must be based on medical amd biclagioal scisace.

SECTION O The and Exclusive of the Atomic Energy Conpaptanimn
for Medical and Biol

The primary respousfbility of the Atami¢ Energy Commission for medical ases
biclogical research is in a sense self-contalungd, #irect and inkerent. Ia cooirol of aper.
tions with potesifally damgerous materials, the Atomic Energy Commiasion has hewwy
responsibilities to its employses and to any ofbers who could suffer from its negligemes -
its ignorance, With an absolute monopoly of sew wd powerful toals for research and teey=
tant kaowledpe, the Atomic Eaergy Commisaian has cbligations o share #t5 acquisitiens
with the scientific world wherever security conpidarations permit.

Becauss the Atomic Energy Commixatenm is charged by law with the exclystve -
trol of materials, equipment, processes and {sfermation which are unique, constantly &=
gerous and certainly not yet suificiently uadersiesd, the Commission has every reases i
assume extongive respansibilities for further development and study of the effocts of gree
ucts of stontic fiasion on human life. For reassms of national safety, no other ageacy hwr
the informution, he “Imow-how"’, the equipment, o the substances possessed by the s
Eargy Commission

The poszible hazards to the health of aman beings, animals and plants, iacides .
resaxrch, development and production of materiels concernsd with atomic power, maks
imowledge regarding the asture of such hazarde, their recogaition and their controls
subject for which the Atomic Energy Commissies must assume primary responsibility o
this time.

Swch research 1s of the programmatic, applied type, related to the protection «
trestment of persons possibly exposed to or allgbed by radistion, R iz act directed »
the fertherance of kaowledge regardiag cellules piyeiology as such.

Pissiommble materis] {s being produced. This will continue, and, in ail probeita:
the ducovery of new ssbstances and new produghion methods will raise new research -
imna, the sebations of wikick are the respoastbfiiides of the Atomic Energy Commisslen, ™t
the protestien of their workers ia the factories amd the public in thelr savirous, Buch
research balomgs in the regiomal laboratories, hacswse of security and svailability of
special fsciiitics. R must be clasaified and & 9l wnaally be programmatic and appliet *
specific problems or difficulties. R calls Jor smf has greatly benefited from the servise.
of heaRth-pliynicists, doctors of medicine.and eyppilarable numbers of depeadable per-
soneel less atensively tratnad, The Board of Pivisw wishes to record here itz prodound
admirstion for the work accomplished during the past four years in protection of the fec-
tory and laborstory persommel

We recommmend that for the further stwdy of the biological effects of radiation and
all forms of detection, protectiom, and treatment, and for the protection of employees, the
pablic {f expoged, and the civilian population in case of war, research iavolving classifie
msierials or operstions be liberslly provided fer i Atomic Energy Commission installa
tions. Where research bearimg on the detection, prevention, or treatment of radiation
«ffocts can be carried on properly outside Atomsic Energy Commission installations, thes v
should be a0 obstacls to partial or contplete Atomic Energy Commission support for suca



-be
ressaarch,

We recommend that (a) the blolggical and medical consequances of radistion (with
particular sitestion to new radicective matertals), (b] the training of perscanel iz the rec-
ognition sad control of radistion hazards, and (c) the health costrol of operations lmvolving
hazardous amownts of Tadiation be made primary sctivitiss of the Atowmic Esargy Commis-
shon, ’

Thost activities involviag classified materials or operations must be ywpported
by sud carried out within Atomic Keergy Commission tastallsiions. X will also be deair-
able to escourage and, where ascessary, sppert with funds coprelative stediss st wiver-
sitise, contributing to knowledge om ths biological and medisal sffects of radistion Dut act
mmmmuemmumuuwm

We that the Atomic Energy Commiselon contiswe to jrovide lactepes
for sale at prices to sclestists gaaliied 1o work with anth materizls. A ooasnit-
tng service should be provided through ihe Jwstope Bramch for the purposs of protacting
mwuwmumwmmmmm
SOUrCHs, :

The time is sppresching when the sugply of isctopes for the study of fuadamantal -
bielagical and medical probists will mare than mest the needs of Amecican iavestigaiors,
R would be ia the interest of progress in meficine sad biology that qualified Savestigaiors
s other coustries have such isotopes for thelr stedies. - ’ ’

We soggest that steps be taken to mabe isctopss availsble to forsige lavestigators.

R might be soted thot the peblication of the monthly smles revord of isotopes Ia
Bclencs would 2id 1a showing the scieutific werld that the Atemic Energy Commisaion s
mmmumammmu%mm
by secwity reguistions, :
MthdMNdeﬁcm
mwmmmmmqwmwmm
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mulated informstin ia the prostit possssnien of the .Atamic Enargy Commisaion, when
clesred for security, would simsilarly eshanes the sciestific stalws of the Commissien, the
morile of its stafl, and fuxther accelsrate Bislogical sad medical research, Probaily much
of the mformation aot yet published will prewe to be tesiative and incomplete, Bowever,
mmummmmmmﬂm
te workers whose patrictism sfies persusded them to forego the credit of having dome val-
wabis wark wader sxcepticanlly ditBeult eunditions.

We recommend active sacoscagmment of peblication of accumulaled scientific papers
after declassification, sither as recorda of the Alsmic Energy Commission or through sub-
sidise to professions] joursals, as may be peapesed by the Mediss! Direcior sad agproved
by the Medical Advisory Comnctl (see Bactice VID.
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Ia contrast to the primaty responsibibitips of the Atomic Energy Cominisuicn for
work described in Section II, thare is a second of ressarch which the Commineion
ahould share with oiber organizations. Here thy Ommmission ahould colisborate, offering
G-mdhqﬁmmmt.-‘mhnm.mmauﬂlmd
its staff ax tenchears, lacturars or consultants, | the simplest way to presest this
held of work is to name the aghnios with whicki the Atemic Exergy Commission should be
preparod to collshorste n&l‘m¢-¢m-§-im.

fuprutive strusture W m R would have a logical {steremt fn the
W#“M Iwrh:imuwmum

miblic confilemte s Natiomal Mastitute of Bealth, it
mwu.mmuwuuwmmmm In the
ot : gt lmtfoh"iﬁ‘to

mmmnmam
axplore and connclidute, tf posuibie, ©oo
Sarvice, with & view (o ofigriag the U, 8.

W radiation
w "J-'I I E - qrbvalolives. -.-..-...,_..m.. ) "
- . A et GOl Py v 5,
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. Accordingly, ¥R for' Ues Atommic Cosmission to afier iasiruction sad
axperiests 48 A and Wavy medital and peraceme! is the protecsion of troops

'aad siips from the effects of stomric Yaapims. wpert nowd for the acowpuiation of
mduﬂwmlmmm Armed Parces cannot  be ever- emgie-

3

L

Wa recommend that offsrs be promptly $or the traluing and instruction of rep-
resestatives of the medical persomme] of the Forces in the installstions of the Abese:-
¢ Energy Comumission and seth Surther in the study of problems airsady oees-
uwmmuwum frovisions should ba madé for
the specialived trainimy st tufolptrheation of at various levels. Theer shoul
mwmmmd;’ﬂwm

b) rWdtMMmthuuct ovganizations to

M&ldmm“udmd“mnrqmmweumhn-
Nactics aad mors extenalve discussion then we can give in this report. The knowledgs that



T

mads siomic fission coaceivable came almost entirely from university staff and mlnr%
trained mec of many lands. The qureduomcmmdowtmhdgeofradl

deponds aleo on the recryiiment and tralalog jugvided bt the Oriveraitiss. There (s nothing
#ricd aha_unixersities.

myst Their peculiar contributions are easy to_ understaod thowgh
almost impossible 1o dunlicate gisewhere. They are in ‘contact with a co constam onCOmI_n'_-[_
m_ﬂﬂ educ fogter a passiogate & =

L - anel g their besd cxercise (reely
their curlosilies over & tidg__Mt.hﬂ &y g all too brief actount
reveals the advantages that wmiversity comlacts alford to sefentists Ln the Atomic Energy
Commission. What can the Atomic Energy Comsmission offer the waiversities in return?

The Alomic Energy Commission can offer the use of its uniastcled equipment and
unique conditions for observation In its regiomal laborstories. & caa fwrnish materisl,e.g.,
isotopes {as It §s now fairly effectively doing) to university werkers. % cao continue fo
make a specisl affort to release promptly information from wartime securily restrictions,
and to assist mlunﬂlcnumduomiclumcmm“comﬂwm, raporia, and
records which umiversilise are tos poor to publish.

R can do more. Reslixing the desperate flmsneial straits of university departments

m biology and medicine, the Atomic Energy Commission might provide grants for training

and appropeistions for hbontorr ronmd-lu( or oﬂrumm when these are essential for
' y7

L] . . e - o e

Kven with these attractions at kand, it iz renlieed by thoae who are interested in the
advancement of science that an adoguate muaber of seleotists will oot develop if the sole
souwrce of supply is o be individuals with native ability who harve the ecosomic competence
to provide for their own educution. Some port of finascial aid must be provided. The meas-
ure {o which this is true in the spacixbies in wiichk the stiractioms are manifest, emphasizes
bow much grester is its imporiance in relaitos to an wedevsloped spectaliy.
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The biological effects of radiation must be regarded _zs an undevgloped spe¢iaity.
Of the poss:ble a,ttractmns, the minimum of the assurance of a cagger must.he.prozided, .
Then the necéssaty Iinancial aid must be forthcoming. In relation to the latter, the fol-
lowing series of recommendations is set forth:

A. Fellowships,

We recommend that opportunities should be afforded for fellowships of 1-3 years
duration for individuals desiring experience in the biological effects of radiation as a part
of predoctoral training, and for post-doctoral training in Atomic Energy Commission re-
gional laboratories and other institutions where the application of available techniques and

unique opportunities will further their problem.

B. Trainiog of Technical Personnel for ‘‘Health-Physics’’ and
Related Research.

We recommend that subsidized technical training of 1-2 years duration should be
availgble in regional laboratories for candidates with an adequate background of math-
ematics, physics, chemistry, and biology. The establishment of special courses in tech -
nical schools and colleges, designed for a career in the field of atomi¢ power, would be
highly desirable. Bimilar courses of study already exist in engineering schools,for careers
in electronics, communications, acoustics, ete.

Though no recommendations can be made at this time, we would call attention to the
possibility of collaboration at some future date with the National Academy of Sciences, cer-
tain committees.of the National Research Council and, if It comes into being, the National
Science Foundation. The last-named organization might supplement, or supply to a consid-
erable extent, the fellowship program now recommended to the Atomic Energy Commission
by this Board of Review.

SECTION IV RBandicaps in Fulfilling the Primary and Shared Responsibilities of the
Atomic Energy Commission in Medical and Biological Research.

A somewhat heterogeneous list of obstacles or handicaps to the fulfillment of respon-
sibilities described in Sections H and III deserves at least some measure of atteation from
the officers of the Atomic Energy Commission. Most of these handicaps are tmponderable,
but not less imporiant because they are mute in the face of challenge or intensified by

neglect.

(a) Psychological, The emphasis on the responsibilities of the Atomic Energy
Commission for atomic warfare and the conseguent fear and distaste which is engendered
in the public mind, brings added difficulties to the work of the Commission. In the discharge
of its responsibilities in the areas of biological and medical research, this takes the form
of making recruitment of students and sclentific personnel difficult, This is particularly
true of medical personnel,

- Since it is reasonable to expect that the benefits to0 man derived from the application
of atomic power to his me, comiorts, and health will, in the long run, cutstrip the military
significance of atomic energy, it is suggested that further steps be actiyely undertaken to
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topes jor biclogical, medicel, chemical, physical, and enginsaring resesrch kas alresdy
gone far to exsete az interest xmong students aad investigators, outsida the Atomic Energy
Commisslon. This ia twtn will sssist in directing sttention of the public to the passible
pescetime wses of stomic power as the results of siudies involving the beneficial wee of
iscltopes besome public.

Mmmum As young e W stience grow oider they often assume

nowadays ess fiagd an sttractive carser ia the private practice of Those 1n the
pasic medics] sciences regard mtversity poets as preferable to positions os short térm
. prejects, becauge of the Inck of contimuity in the latter. Simce the markst for the mext five
years will b entremaly narvew ix poist of abls yowng mea, we suggest that grants for
wiveraity treining nad yesenrch should be mafe Sor ot least Tve years, axtentitle for a
shith yoor ut the expiration of the firet year J» course, and thus on for s sgmber of yesrs
m-mn.quummu-mpmuwwn
apimay ouinide the wiversity Maell. )
{e)qummyrcmtommumummm
fact that yosng megn ia choosing their careers mre infinamced by “the long view ”
uﬂuhmmm-dumMﬂupuctqfwuhdim.:dm,
mummumuwum-mhummm
mmmmhmummmumm key

) Freedom of sugquiry vx urgescy of asuigeenent. Oue of the major satisfactions
of an ievestigator in 2 wiversily or sa salighidned rescarch instituts is Lis fresdom to
, choogs his yessarch groblems. The makers of Atomie Energy Commission policy will
realise that the motives of wartises service st now wndergo a chenge bacsuse scientific
workers will find programmatic research or igposed sasiguments wnsatisfying waless
mwectensd with fresdom t0 follow their own cimice of problem for part of their working
'u—,ummmdmmum‘evmwwmmWe

o) Bacsase of the seriows slitriage of abls sciemtists, we believe the Atomic Knergy
Commission, with s drawing power of Iarge fimancial resources, has an especial obligs-
tion to axereisg great care In the allocation of fulids wad o the {xitistion of research pro-
Pma. To this sud the wide suppett of research by mvestigators who are alteady workiag
om probiama wiich might Incidentally meluie x spycific study of the bialogical effects of
sralistion, dasired by the Atomic Energy Commiassion, is {0 be preferred to the initiation of
fwand nev pragrams of resexrch in laboretories whith sre not specially qualified to deal
Sk such basie javegtigafions. Scieutiic manpower will in this way be conservad,
albuniiDe ascomplishosests will be mard significant, xnd teachers will be conserved to the

wdvarsiiiqs.,
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adeguats munber Of shoutists and physicists. Thipe 1s considerabls evidepce that not
ssough doctors are being trained, :d smgle pregl hat advinced traiming ia the basic ned-
ical solentes wan strangiad by the clotchew of Subustive Service. A plathora of scholar-
shige vad foljowshipsn oy trnixing iu sther sareasy are already in competition with wimat
the Atamiic Rasegy Gomuiission can ofler, Jerviow in the Atomuic Exergy Commisefias has
as yot nons of the aldvastages of a treaditiensl aad thereiors pradictshis carest. Thi gol-
loges mul wniwaxrsiiion are the culy seures of reoruitaaent of yrofossiopal peressnid, snd
yot the sttractions af sommaercial carsers Sor shomiets aad physicists, of prieaie prastice
for donters, of YW #bnm.emm-hmﬂm
clearly in the of college ent . s alirondy
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We recommend that & discriminating and detailed review be.prepared of all persoane!
known to be already ia the flald of radistion biclogy sad medicine, A study of the expe-
risucs, the capacities, the iatarests, and probeble potestialities of existing personnel, could
poiat the way to mare sffective placecaent aad uss of present humss resources. Buch an
taveatory would vividly coafirm the need for a larger recruitmest from the first stage

SECTION VI Secrecy in Belentific Work,

Secrecy in scientific résewrch iz distasteful and in the long run is contrary to the besl
interests of sciemtific progress.® The Board of Review recommends that 1n 50 far as it is
compatible with mational security, secrecy in the field of biologica! and medical research

be avoided.

M perforce there are somes who muat carry on cortain of their investigations uader
secrecy resirictioas, they should be parmitied o8 much unrestricied ressarch as possibla.
m-,mmmhmmmmummmuwmhm
secTe ressarch and to isolste such research from university ceaters,

SECTION YII Orpsnixatioa for Research in Biology and Medicing i the Atomic
Energy Commisaion.

Wa recommend the creation of an Advisory Commitiee Sor Biology and Maedicine. The
principal function of this Committee would be ts recommmend to the Commissica directly a
general policy in the field of resesrch sad health.

We recommend the appoiniment of & Medical Director by the Commission in consulta-
tion with the Advisory Committes for Biclogy and Medicine, This shouid be dose 25 s008
as a candidsis cam be fount who fa qualified to sssume general responsibility for the re-
search mad training programs im both biology asd medicine, and for the health protection
activities of the Atomic Eaergy Commission,

* Additionsl commest by Dr. Alan Grogg:

. A policy of setTecy in sciemce is aeither peracoally
couragecus nor politically wise. As Lord Acton said:
““Power corrupls, and absolute power ¢corrupts abeolutely.”’
1 would prefer to nee scisstists wacorrwpted by the pressure
for asfety through extraordinary power.
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