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3ear Er. Lil ienthnl:  

Attached 3-001; w i l l  f i n d  t h e  report  prepmed f o r  the A t o m i c  EherEy 
Comission by i ts  Board of Revie;!. 

FollmiinE your presentation of -the problems of policy concerning 
research i n  t he  fields of biological  and :nedical science as they now 
confront t,he Connissioii, tile 3oa-d of Bevie!: orib-rked upon a se r i e s  of 
coi:suiltations. D u i n f :  thrr cour3c of three Gays, J z i e  16th  t o  19th, 
i l x  Soiird hel4 i n t e r v i s m  n i t h  eleteri nen who !?m? had in t imi te  con- 
t a c t  with the -brorL o i  t h o  ;;ai-htti:n L)lofric!, and +,lie htotiilic Energy 
Collaaission as rel3te-l t o  mdicn l ,  hezltl+i;;sico arid research programs. 

if. Parker., A .  iloivd:;, ri. YaiKta, L. Iimpsl.,!ann, i i .  Kilberq-, A. Brues, 
11. C u r t i s  and A. i.)outice. 
Col~nel Cooriey, tiear k l d r a l  2ro;m an2 ai-. li. E. Dyer of the United 
5 ;;:it.?s Pub1.i~ hcalth Service. Furthernioro, the 3ox-d lind accos3 to 
;:iid ~r l , i l . j . a~?  .f o?. iLa h.!!:~~:.!at-~.oi! :13.1 r5yx-L:; ;vx-tin!tnt, t o  tlie problem 
xitli w t ~ i i d i  ib 11nd Lo rleai~. 

"I, ::,en inclitdcd Drs. irta3oi.d L. darran, Robert S. Stone, ii. Friedel,  

I n  additio:i, confsrericcs were held with 

j'.i'tc?r the !lo.:rd lnr l  as:pairit.oci itself vri7i:h tile work of tho past  
:in3 t,Iw vr~rlous ? l Y J p ~ J s ~ l S  concerning bhc i'i..ture of W e  program, it 
~ J i s c u 3 ~ e d  It larigti: on Juna 20tii f t e  ?roblens presented and has 
mmvirizcxl its fimu-;h.:s, i t s  recomiend.atinns ncd sii:;estions i n  i t s  
rq ' o r t .  
of i t s  deLibcrations I I I : ~ , ~  prove o f  cssis tance t o  the Conmission i n  
cstz:.,iishinS c i r ta i i i  ; n ? t t z r s  o€ policy. 

It i s  the  s incere  h o p  o€ the  ilonrd of Acviw tha t  the r e su l t s  

8 7  1 1 x 3  3oar.l is dcsirous of tuking this oppoi-tuiiik~ t o  s.lcpress i ts  
a?,oroc.iatloa t o  t!re Commission f o r  i t s  -t>!iolc-henrtcd mopmation i n  
i':iciLiL~Lin: :1 cLXicu3.5 assigwbn%, Tho :3o:trd i s  also deeply indebted 
t o  i.mjrr 3irckm-d 1,;. i!r-.r&;c, 32. J .  Yi. Hoxland and LC,. A. 13. Holland, Jr., 
for  t ! i G i r .  t i r ~ ~ l c s s  air:  oif3!:tmivr! assistnncc i n  i t s  ivorlc. 

i7aj.5i?,i.L2:: :?oar;, 

/./ iLL,i3XIC 1;. L L m  

2 .ohr t  3'. ho!, 
Ctsil?n.?rl 
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median1 and biologioal researoh in tho f i e l d  of radiation, as  re la ted 
t o  the policy of the . A t o m i c  Euargy Commission, this r epor t  w i l l  describa -- 
and def ine i n  Section I1 the primary areas  of rosponsibi l i ty  of the 
Atomic Energy Commission f o r  t i e  maintenance of medical and .b io logio i l  
researoh. 
Comnissionts sliared responsibi l i t igs .  i . e . ,  those  t h u t  involve ooopera- 
t i on  o r  shared respons ib i l i t i es  w i t h  other branohes of the Government 
or  with u n i w r s i t i e s  and primate ins t i tu t ions .  Saction I, 11, and I11 
contain spec i f ic  reoonrmenctations of tha Board of Haview wi th in  or im- 
d i a t e l y  following the statements of re la ted  conaitions or objectives. 

t 

:', 

Section I11 w i l l  out l ine and discuss what m y  be, cal led the , 
. 

Prom this point the report  proceeds t o  deal  in Section I V  
w i t h  kndicaps  *.e Atonic Ensrgy Gomission must surmount i n  f u l f i l l i n g  
i t s  obligations. 
t o  the recruitment and t ra in ing  of personnol, is presented. with reoom- 
mendations, i n  Section V. 
Commission's work which cont ras t s  sharply with the  usual ciroumstanaes 
of so ian t i f i c  work,  namcly, i t s  aecret ,  res t r io ted ,  or  o h s s i f i e d  ohnr- 
ac tar ,  and soma of tho imJlioations thereof. Thd report  concludes w i t h  
a Sootion (VII) devoted to u brief  skrtemanent regarding nn organization 
within t h o  Atomic Epergy Commission with respons ib i l i t i es  f o r  maintaining 
sa t i s fac tory  d i rec t ion  ~ r d  support of medical and biologianl research 
i n  o r  r s l u t e d  t o  the A t o m i c  Enorgy Commission. 

A much more important s e t  of poblums, those related 

Section 17 is devoted CO an aspect of the 

dECTION I. Tho 1;eed for :;adical and a io loc ioa i  Research and Training. 

Eecause advonoss i n  medical a& biolo@cal knowledge Lire of 
v i t a l  publio admntegu. beoauao rodio-active mnteriels can be e f -  
Poctivuly usod in ohtuining such knorrlsdge, wid beoause new medioal and 
public heal th  problems are associated w i t h  tha  ddvelopmant o f  atomio 
pmur f o r  both indus t r i a l  and mi l i ta ry  purposas, wa strongly recommend 
t h a t  rasewoh and t ra in ing  i n  a12 aspects of the appl icat ion of atonia 
onergy t o  medical and biolcgicwl 'probloms be oontinued and where 
pr.ot'itabla oxpand.ed. Tho eXtcnt . to  which the Atomic Energy C O ~ S c l i o n  
should conduot, f i tx inoi t i l ly  support, o r  assist without f inanc ia l  suppod, 
rosearch and t ra in ing  i n  madioine find biology w i l l  be fu r the r  defined. 

The need f o r  m d i c a l  2nd .biological research on t h e  various 
e f fec ts  of radio-active substances and atomic f i s s ion  i s  both urgent an]. 
oxtcnsiva. I t  is urgcnt b b c ~ u s r  of the extrzordinacy danger of exposing 
l iv ing  creatures  t o  radio-activity. 
dofdnsive monsures ( i n  the mili tary-sunso) against ,  radiant energy afe  
n o t  ye t  known. r'rom now on we s n a l l  mino, transport ,  process and usa 

It i s  urgent beonuse e f fec t ive  

radio-active substancos as sourcas of power, t oo l s . fo r  invast igat icn Of . 
biologiccl  processes, and for the  troatmant of difease. There w i l l  'therefore ~ , 
bo incosaant d-er i n  handling such substances and using t h e i r  radio-active 
propurties'. 
AS an uxplorer allows for unforosoen hardships and unprediotable evunts; 
the invostightor m u s t  plan f o r  extensivoly ,unforeseen ovuntualities.,  The 
number of radio-active substanoes is laree;  m a y  have nsvor been ident i fced 

facts loarncd and the mastery obtainad i n  the past  four years apquire most , 

, -  The noed f o r  f u r t h o r  research is  extensive ns well a s  urgent. . ', ' , , 

. ' , .  I' 
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.y3 . .. 
af t h e i r  imnonsc significanou not mumly from t h e i r  present s t a t e  of,dev- . .:,I.LL: 

elopment b u t  from what they w i l l  lead to .  As t h d  sola  possessor of 'the ,, ' e.:;.; 
materials and tho  pmoussea inmlvoa,  tiaa ~ t o m i a  Enoqy comqisilion must '..;...fQ& 
continuo and oxtond resuarch f o r  whioh it , h s  the primary, and i n  tho. U.S.A.+.'Q2%.; 

i ,+.& 
. ,  ::. , ? * ?  

4' 

as exis t ing  i n  tlliture, Such substances on11 for  suspioious study. 'The" ,. '., .;< 
, ". , .  

. . . .  



Section I1 The Primary and Exclusive Resuonsibil i t ies of the' - - 
Ebnm Commission f o r  bledical arid Piolocical  Research_ 

The primary responsibi l i ty  of tlie Atomic Energy Commission 

111 control  of oGeratioris wltll po ten t ia l ly  dangerous 
f o r  medical and biological  research is i n  a sense selS-contained, d i rec t  
and inherent.  
materials,  t h e  Atomic her= Commission has heavy respons ib i l i t i es  t o  i t s  
employees and t o  any others nfio could suffer from i t s  negligerice or its 
ignorance. With an absolute monoply of new and powerful tools f o r  re- 
search and important Inonledge, the Atonic h e r g y  Commission has obliga- 
t i ons  t o  share i t s  acquisitioils with the  s c i e n t i f i c  world wherever securi ty  
considerations pennit. 

Because t h e  Atomic Energy Commission i s  charged by law with 
the exclusive control  of materials,  equipment,processes and infonnation 
which are unique, constantkv dangerous and cer ta in ly  not yet  su f f i c i en t ly  
understood, the Coiunission has every reason to a s m e  extensive responsi- 
b i l i t i es  f o r  f u r t h e r  developmerit and study of the  af fec ts  of products of 
atonic f i s s i o n  on human life. 
agenoy has the information, t h e  mmknow-how," the  equipment, or tho sub- 
stances possessed by the Atonic Enere Commission. 

For reasons OX nat ional  safety,  no other 

The possible haeards t o  t h e  heal th  of human beings, animals 
and plants ,  incident t o  resaarch, developnent and production of materials 
coiicerned x i t l i  a t m i c  power, make knowledge regardinc! the nature of' such 
hazards, t h e i r  recognition and t h e i r  control  a subject for  which the Atomic 
Energy Commission must assume &,rimary responsibi l i ty  a t  t h i s  time. 

Such research is of the proparmatic ,  apglied type, related 
t o  the yrotectiori or treatment of persons poesibly exposed to '  or affected 
by radiation. It i s  not directed t o  the  furthera1,ce of knowledge regard- 
ing c e l l u l a r  phgsiology as such. 

Tlds m i l l  continue,, 
and i n  a l l  probabi l i ty  the  discovery of pew substances and nevi production 
metdiods w i l l  mise nevi research problems, the solutions of which a r e  the 
respons ib i l i t i es  of  the Atomic Energy Comission for the  protection of 
t h e i r  workers i n  tho f ac to r i e s  and the public i n  their environs. Such 
research belongs i n  the regional laborator ies  because of secur i ty  and 
a v a i l a b i l i t y  of spec ia l  f a c i l i t i e s .  It must be c lass i f ied  and it will 
usual ly  be programmatic and applied to spocif ic  problem or di f f icu l t ies . '  
It c a l l s  f o r  arid has grea t ly  benoiited fr0r.i the services of health- 
physicists,  doctors of medicine and considerable numbers of dependable 
personnel l e s s  extensively trained.. 
hore i t s  profound admiration for the  work accomplished during the  past 
four  years i n  proteotion of t h e  f a c t o w  and laboratory personnel. 

' 

Fissionable material i s  being produced. 

The h n r d  o f  Roview wishes t o  record 

We raaomnend that f o r  t h e  fu r the r  study of tho biological  
. .  e f fec t s  of radiat ion and a l l  form of detection, proteotion and ' t r s a t -  

rgient, and f o r  the protection o i  cmployces, tho public if exposod, and the  
c i v i l i a n  popUlation i n  casa of war, rosoarch involving c lass i f ied  mator- 
i a l s  or operations be l i b o r a l l y  provided for i n  htanic  Energy Commissbn 
in s t a l l a t ions .  Whera research bearing on tho detection, prevention, or 
treatment of radiat ion effects can be carriod on properly outside Atomic 



c - 3 -  
Bicrgy Commission in s t a l l a t ions ,  tLere sllould be no obstacle  t o  piiftdal - 
or  completo irtomic Uxrej. Comission sul~port  for  such research. 

of radiat ion (with par t icu lar  atteritioil t o  new radioactive mater ia ls) ,  
(b) the  trainit ig 01' persoxml i n  t h e  rwcognition and contol of radiat ion 
liacards, and (c) thu haalt l :  control of opurations involving hazardous 
amounts ol' radiat iou be made primaqr a c t i v i t i e s  of thc  Atomic Energy 
Conmi ssion. 

WQ recommend that (a)  the biologicai ar~d medical consoquonces 

Those a c t i v i t i e s  invoivinff c l a s s i f i ed  materials o r  operations 
must bo supported b:. and carr ied out r r i t h i n  Atomic hergy Coiiuiassion in- 
s ta l la t ions .  
support with funds cor re la t ive  studios a t  universities, contributing t o  
knowledge, on the biological  and medical offects  of radiat ion but not in -  
volving t h e  uso of c lass i f ied  materials or informatioti. 

It m i l l  a l so  be desirable t o  encourage and, where nocessary, 

We recommend t h a t  tho irtouic Etiorgy Comnlission continue t o  pro- 
vide isotopes for s ~ l o  a t  naninal pr ices  t o  scientists qualifiod t o  work 
w i t h  suol. matorials. 
Isotopu Branch f o r  the purposo of potect iu[r  thosu en6:aEed in tho use of 

x consulting survice should bo provided t!wough tho 

radioactive isotopes dorivod fro? rrtoi.iic Rierey Commission sources. I 

The t i n e  i s  approachin;: when tho supply of isotopes f o r  t h e  
study 01' fundiilnontal biological %id medical problem w i l l  morn than meet 
the  nuodo oT Mnurican irivesti+itors. 
progress i n  medicitio and biology t h a t  qual i f ied invest igators  i n  other 
countries have such isotopes f o r  t h e i r  studies.  

It vrould bo i r i  tho in t e re s t  of 

tVe sumxrrot that s teps  be taken t o  mako isotopos wn3ilublo t o  

It might bo noted t h a t  the publication of t h o  monthly sales 
record ai' isotopes i n  Scielics would a id  i n  sho?dIig the  sc ie t i t i f ic  world 
that tho xtomic Pnorgy Comuission i s  uffectivokv contributing t o  tho ad- 
vaticomant of knowladgo despite the impressions of ten l e f t  by securi ty  
regulations. 

foroign investit;Ltors. 

Couparable t o  thw d is t r ibu t ion  of isotopes, the dissemination 
oi' s c i e n t i f i c  Itdormation by the  Atonic h r g y  Comrnissioii c a l l s  f o r  favor- 
able,  though cautioua, a t ten t ion .  Proiapt clarrrancu of papers submitted by 
former s t n i l '  tnmbors snd tho publication of accumulated information i n  tho 
prosent possessioir 01' ti.e Atomic Energy Coinussfon, W ~ Q A  aleared for.secu- 
r i ty ,  would s imilar ly  enhance the sc ie i i t i f ic  s t a t u s  01' the Commission, the 
morale of i t s  s t a f f ,  and further accolercite biological  and medical research. 
Probably much of tfie itiforniatiori not p t  pJblished will prow t c i  bo tsntcl- 
t i vo  and incmplute .  kovtover, rucogziitiori should bo given, dierevor socu- 
r i t y  corisiderations w i l l  now poru i t  publication, t o  workurs whoso patrio- 
tism often persiiadcd then t o  forego the c rudi t  of having done valuable 
work under excoptioilally d i f f i c u l t  coxiditioris. 

We rccmmond act ive encouriigonsnt of publication of accup-  
la ted  s c i e n t i f i c  pipers a f t e r  declassif icat ion,  eitlitlr as rocords of t h o  
Atomic Energy Commission or througl: subsidios t o  professional journals, 
as may be proposed by tho Medical irirector and approvud by t h e  Medical 
Advisory Counoil (see Section 'JIZ). 



Section 111. . Lhared Hssponsibil i t ics of the Atomic Energy Gomission 
f o r  XedLcal and Bioloi:i-.al ilesearch _ _  

, In  conbrast to 'Yhe pimary respons ib i l i t i es  of the Atomic 
Energy Conmisoion f o r  work described i n  S e c t i m  11, there  i s  a second 
t,vpe of research which the Gomission should share with other  o r p n i z a -  
t ions .  Here,the Conmission should collaborate, offer ing the use of i t s  
equipment, staff experience, materials such irs isotopes, and the services 
of its staff as teachers, l ec tu re r s  or consultants. Perhaps the simplest 
way to present t h i s  f i e l d  of work is t o  name the agencies with which the 
Atomic Energy Conmission should be prepared t o  collaborate in the study 
of medicine and biology. 

(a) The U. S. Public Health Service has experience and 
au thor i ty  as a guardian of the public health i n  peac&ime and of c iv i l i an  
populations i n  wartime. Its staff enjoys cont inui ty  and effect ive promo- 
t ion  policy. 
which compare f a v o r a b l y r i t h  those a t  univers i t ies .  
l i shed  administrative s t ruc ture  t o  deal  with indus t r i a l  hazards. It 
?rould have a log ica l  i n t e r e s t  i n  the indus t r i a l  developments of atomic 
f i s s ion .  I t  has had for 25 years an increasing measure of public con- 
fidence and Congessional  support. I n  i t s  National I n s t i t u t e  of Health, 
i t  possesses laborator ies  and a growin3 staff of madical and biological 
s c i e n t i s t s .  In  the i n t e r e s t  of protect in? the public, the Atomic Energy 
C o d 3 s i o n  might look forward to the establishment, i n  conjunction n i t h  
the 3 .  S. Public Health Servioe, the Bureau of Standards, the Department 
or" Agriculture, and other per t inent  Governmental ayencies, a center f o r  
reoearc!i and f o r  trainin:: t o  provide an extensive reservoir of personnel 
i n  and out of Oovernmcntal services, eq?lipped f o r  special needs of tb 
puhlic . 

It can o f fe r  careers i n  medical and biological research 
It has an estab- 

7 e  recormend tk i a t  i n  view of these considerations the Atomic 
Energy C o & s m o i * e  and consolidate, i f  possible, cooperative re- 
lations!lips with the U. s. 2ublic Health Service, with a view t o  of fe r - .  
ing the U. s. Public Health serv ice  personnel o p o r t u n i t i e s  i n  the A t o d c  
Znergy Commission re r iona l  laborator ies  t o  learn  and fu r the r  invest igate  
methods of protecting indus t r i a l  employees and c iv i l i an  populations 
a p i n s t  hazards of gases, dust, conkc t ,  effluents,  and other  forms 
of exposure to radiat ion possibly affect ing indus t r i a l  workers and 
c i v i l i s n  populations. 

'he d m d  Forces nave grave respons ib i l i t i es  for (b) 
defense a7ainst  atomic bombs. Accordinzly, i t .  is imperativct f a r  the  
Atomic h e r g y  Comnission to o f f e r  instruct ion and experience t o  Army 
and Navy medical and anc i l l a ry  x r a o n n e l  i n  the protection of troops 
and ships  f r o m  the e f f ec t s  of atomic weapons. 
the accumulation of a backlog of t ra ined personnol w i t h i n  and outside 
the Armed Forces can not  be over-emphasized. 

'.le recomncnd that offers  06 promptly made f o r  the t ra in ing  
and ins t ruc t ion  of rcprrcsentativss of the m d i c a l  personnel of the h d  
Forces i n  the i n s t a l l s t i c n s  of tb Atonic Energy Cormnission and such 
fur ther  collaboration i n  the 8tudy of problem alrcady connnon t o  both 
orzanizations as mav be nosnj.hle, I ~ d i . z % e  ?ro-:isicns sho..ild be made 
f o r  :he s?ecialized t ra in in ;  and indoctrination 01 personnel 'at  various 
levels .  l'h23c shoi!!.d inc lx le  the doctoral, technical, and apprentice . 
c a t o y r i e s .  

l'h urgent need for 



( c )  The r e l a t ions  c,f  federal ly  sponsored rasearch sed- 
research or@nizations t o  eduwtional and scholarly Zorces and rasources 
of this country require more t i m  f o r  re f lec t ion  and more extensive 
discussion than we can &im in t h i s  repor:. 
a ton ic  f i s s i o n  conceivable came a h o s t ,  e n t i r e l y  f r o n  univers i ty  staff 
and university-trained men of numy l ands .  
and our knowbdgs of rad ioac t iv i ty  depends a l s o  on the r e c r u i t m n t  
and t ra in ing  provided by ' the universities. There is nothing mysterious ' 
about un ivers i t ies ,  
stand though almost impossible t o  duplicate elsewhere. 
contact w i t h  a constant oncoming s t r e a n  of ambitious and educable 
young men, they foster a passionate exercise of untracumled c u r i w i t y ,  
they possess a broad and stimulating var ie ty  of i n t e l l e c t u a l  contacts, 
a t rad i t io i ia l  yet l ively s k i l l  in teachin,., and a continuit# and s t a b i l i t y  
for persona of exceptional a b i l i t y  i n  ,teaching and research. 
personnel a t  their best exercise f r ee ly  their c - u i o s i t i e s  mer a wide 
range of theory and e&pdl'ience. This all too br ie f  account reveals 
the advantages that univers i ty  contacts afford t o  s c i e n t i s t s  in the 
Atonic mrgy Comtiission. ':;bat can the Atomic Enerjg Comission offer 
the univensi t ies  in return? 

Tne knowledge t h a t  made 

The future  of ato1:d.c f i s s ion  
' 

Their pecu l i a r  contributions are easy t o  under- 
They a r e  i n  

University 

The Xtoadc mrgy Cormuissioli can offer the use of i t s  
unmatchad equipment and unique conditions f o r  observations i n  i t s  
regional lasoratorias. It can furnish material, e.&, isotopeo (as 
it is now falrly ef fec t ive ly  doing) to university vrorkers. 
continue t o  xnake a special  e f f o r t  t o  release pronqtly infomat ion  from 
war-time security restrictj .ons,  and t o  assist i n  the publication of 
Atouic Energy Commission conpilations, reports,  and records which 
univars i t iea  

It can 

are  t o c  poor t o  publish. 

It can do mora. b a l i z i n g  tho &aperate f inancial  straits 
of university departments i n  biology and mdic ine ,  the Atomic Energy 
Conmission Eight provide grants f o r  t ra in ing  and appropriations for 
laboratory recQdeling or construction when these are e s sen t i a l  f o r  
t ra in ing  of y o u n ~ m n .  It i s  the i n k r e s t  if not ths obligation of 
the Atoric Energy C d s s i o n  b defend the nation by maintaining o w  
leaders!.ip i n  the control  of:atowic energv. 
the  nation's best deferm.  A large nurher of young, available, and '  
act ive s c i e n t i s t s  w i t h  continuing exper-iencs i n  atomic f i ss ion ,  i t s  
dancers, and i t s  po ten t i a l i t i e s ,  assures sa fe ty  of our oountry 
uore cer'uainly than the  nmory of p%celess  but s t a t i c  knowledge i n  a 
declining t e r n  of f o r r w  collaborators,  The Atordc Energy Commission 
must be prspored t o  3.m a i d  over long parioiis t o  univers i t ias  
if the Atonic Energy Couu.iission i s  t o  obt;.tin a rdcrultmant 

S c l m t i f i c  leadership i s  

. 
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of able  and .  t ra ined young men adequate t o  i t s  needs. 

preparation f o r  a career i n  biolo3-  a r e  l a rge ly  the same x.ithout regard t o  
the  sec to r  of spec ia l iza t ion  n l th in  t h e  science. 
education is presupposed i n  r e l a t ion  t o  t h e  considerations t o  follow. 

depends u2on a number ol' factors .  It. may be through the  enthusiasm aroused 
by an insp i r ing  teacher, through the a l l u r e  of a branch i n  which s c i e n t i f i c  
advancment is rapidly going forward, or through t h e  vision of an opportunity 
fo r  a career. 

\ 
Education is a function of the un ive r s i t i e s  and its components i n  

The existence of this basic 

T,by a given individual turns  t o  one l i n e  of special izat ion or andther 

Even with these a t t r ac t ions  a t  hand, it 13 real ized by those who a r e  
in te res ted  i n  the  advancement 01' science that an adequate number of scientists 
will not develop if tkie so le  source of supply is t o  be individuals  with nat ive 
a b i l i t y  who have t h e  ecbnomic competence t o  p r w i d e  f o r  t h e i r  o m  education. 
Some so r t  01 f inanc ia l  aid m u s t  be provided. 
t r u e . i n  the spec ia l t i e s  i n  which the  a t t r ac t ions  a r e  nanifest ,  emphasizes how 
much greater  is i ts  importance i n  r e l a t ion  t o  an undeveloped specialty.  

developed special ty .  
of a career must be provided. Then the  necessary f inanc ia l  a id  must. be for th-  
coming. I n  r e l a t ion  t o  the  l a t t e r j  the follmslng s e r i e s  of recommendations is 
s e t  for th:  

The measure t o  which t h i s , i s  

The biological  e f f ec t s  of' radiat ion nust be regarded as an un- 
O f  t he  possible a t t rac t ion$ ,  t h e  minimum of the a ~ s u r a n c e  

A. Pellowships 

We recornend that opportunities should be afforded ' fo r  fellowships 
of 1-3 years duration for individuals desir ing experience i n  t he  biological  
e f fec ts  of radiat ion as a par t  of predoctoral t ra ining,  and f o r  post-doctoral 
t r a in ing  i n  ktomic h e r g y  Conmission regional labora tor ies  and other i n s t i t u t i o n s  
where the  a m l i c a t i o n  of avai lab le  techniques and unique opportunities w i l l  fur- 
t he r  t h e i r  problem. 

B, Training of Technical Personnel f o r  "Health-Physics" and 
' kelated ileseafch. 

'\Ye reconanend t h a t  suts idiaed -technical t ra in ing  of 1-2 years 
duration should be ava i lab le  i n  regional labora tor ies  f o r  candidates with an 
adequate background of mathematics, physics, chemistry, and biology. The 
establishment of spec ia l  courses i n  technical  schools and colleges, deaigned 
for a career  i n  t h e  f i e l d  of atomic power, would be highly desirable,  
courses of study alrea* ex i s t  in engineering schools for careers  in. electronice,  
communications, acoustics, e tc .  

a t ten t ion  t o  the poss ib i l i t y  of collaboration a t  some future date with the 
National Acadeny of Sciences, certain.conmrittees of t he  National Research 
Council and, if it comes i n t o  being, the National Science Foundation. 
named organization might,supplement, or supply to a considerable extent,  t h e  

, fe l lorrship program now reemended  t o  t h e  Atomic Lnergy Commission by t h i s  
Eoard of Rwiew. 

similar 

Though no recommendations can be made a t  t h i s  time, we would c a l l  

The last 



SECTION I V .  
, 

Handicaps i n  h l f i l l i n g  the  Primary and Shared Res2onsibil i t ies 
of t he  Atomic hnergy Commi ssion i n  LIedical and Biological 
Research. 

A somewhat heterogeneous l is t  of obstacles or handicaps t o  the  
fulf i l lment  of respons ib i l i t i es  described i n  Sections I1 and I11 deserves at  
l e a s t  some measure of a t ten t ion  from the o f f i ce r s  of the Atomic Energy 
Co.m&ssion. Most of thes6 handicaps a r e  imponderable but not l e s s  important 
because they a r e  mute i n  the f ace  of challenge or  in tens i f ied  by neglect. 

Atomic Energy commission f o r  a tonic  warfare and the  consequent f e a r  and d i s -  
t a s t e  which i s  engendered i n  the public mind, brinys added d i f f i c u l t i c s  t o  the 
work of t h e  Commission. I n  t h e  discharge of its respons ib i l i t i es  i n  the areas 
of biological  and medical research, t h i s  takes the form of making recruitment 
of students and s c i e n t i f i c  personnel d i f f i c u l t .  This  is pa r t i cu la r ly  t rue  of 
medical parsonnel. 

Since it is rcasonable t o  expect that the benefi ts  t o  man de- 
rived from t h e  appl icat ion of atomic p o w r  t o  h i s  lii 'e, comforts, and heal th  
w i l l ,  i n  t he  long run, o u t s t r i p  the mi l i ta ry  s ignif icance of atomic energy, i t  
i s  suggested that further s teps  be ac t ive ly  undertaken t o  bring these applica- 
t i ons  of atomic energy t o  the  a t ten t ion  or' t he  public, and par t icu lar ly  t o  
students . 

( a )  Psychological, The emphasis on the r e spoas ib i l i t i e s  of the  

I n  t h i s  conni.ction, it may be s ta ted  t h a t  the wide d is t r ibu t ion  
of non-classified isotopes f o r  bioloeical ,  medical, chemical, physical, and 
engineering research has already gone f a r  t o ' c r e a t e  an in t e re s t  among students 
and inms t iga to r s ,  outs ide the Atomic kerg j r  Commission. This i n  turn  w i l l  
assist i n  d i rec t ing  a t t en t ion  of t hc  public t o  the  possible pcacotime uses of 
atomic power as the r e s u l t s  of s tudies  involving the  benef ic ia l  use of isotopes 
become public. 

they o f t m  assume addi t ional  r e spons ib i l i t i e s  - marriage, children, etc.  - and 
na tura l ly  bacome increasingly concerned vrith t h e  continuity or s t a b i l i t y  of 
incomc and posit ion.  
career i n  t h e  pr iva te  prac t ice  of medicine. 
s c imces  rcgard univcrs i t r  posts as  preferable t o  posit ions on short  tern 
projects  because of t hc  l ack  of continuity i n  the l a t t e r .  
f o r  the ncxt five years will be extremely narrow i n  point of able young men, 
we suERest t h a t  grants for univers i ty  t ra in ing  nnl research should be made f o r  
a t  least f i v e  years, extendable for  a s i x t h  year at the  expiration of t he  first 
year i n  coursk, and thus on f o r  a number of years. h c h  a device goes a long 
way t o  secure continuiky i n  a t r a in ing  program supported by an agency outside 
the  univers i ty  i t s e l f .  

( c )  
reckon with the f ac t  t ha t  young men i n  choosing t h e i r  careers  a r e  influenced 
by "the long vim." 
Wise pol ic ies  f o r  select ion,  saiary,  promotion, and retirement' i t  w i l l  be able 
t o  c r e a t e  a reputation for s t a b i l i t y  and continuity that w i l l  provide r e a l  
advantages i n  a t t r a c t i n g  and keeping thg  scrvicesof desirable  key personnel, 

(b) The f ac to r  of continuity. As young men i n  science grow older 

, 

Young doctors of a b i l i t y  nm-a-days can f ind  an a t t r a c t i v e  
Those i n  t h c  basic medical 

Since the market 

hny new organization offering new careers t o  young men must 

By so much as  the  Atomic EnwW Commission can establ ish 



- -  
(d) Freedom of enquiry vs urgency of assignmcnt. 

s a t i s l ac t ions  of an invest igator  i n  a univers i ty  o r  an i n l i  htened research 

Atomic h e r w  Conmission policy w i l l  r ea l i ze  tha t  t he  motives of war-time ser- 
vice must now undergo a change because s c i e n t i f i c  m r k e r s  w i l l  f ind programmatic 
research or imposed assignments unsatisfying unless sweetened with frecdon t o  
follow t h e i r  own choice of problen f o r  part of their  working time, and a l s o  the 
devclo-mcnt of new ideas by these workers may prove of inestimable imgortance. 

Because of t h e  ser ious shortaee of able  s c i e n t i s t s  we bel ieve the 
Atomic Energy Cowission, ivith its drawing power of l a rge  f inanc ia l  resources, 
has an especial  obligation t o  exercise great care i n  the al locat ion of funds and 
i n  the i n i t i n t i o n  of resoarch proErams. 
by invest igators  r h o  a r e  already working on problems which might incidental ly  
include a spec i f ic  study of t he  biological  e f fec ts  of radiat ion desired by t h e  
Atomic Encrgy Commission is t o  be preferred t o  t h e  i n i t i a t i o n  of broad new pro- 
grams of' research i n  laborator ies  which are not spec ia l ly  qual i f ied t o  d e a l  with 
such basic  invest igat ions,  
s c i e n t i f i c  accomplishments will be more s igni f icant  and teachers w i l l  be con- 
servtd t o  t h e  univers i t ies .  

One of t he  major 

i n s t i t u t e  i s  h i s  freedom t o  choose h i s  research problcms. 5 he makers of 

( e )  

To t h i s  end the w i d e  support of research 

Sc ien t i f i c  manpower w i l l  i n  t h i s  way be conserved,and 

( f )  Control of grants,  Though d i r ec t  support from the Atomic Energy 
Comission t o  a g i w n  project car r ios  with i t  o control which is inse?arable, 
however well disguised, it m a y  be pointed out that required reports  i f  they are 
also required t o  be briet arc- preferable  to  long 

. 
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or frequent reports. 
and strength, but corpses look better in ample wrappings; reports of work 
done should be brief. 

The Atomic Enorgy Commission officors, in mking 
arrangements with universitias, might well explore the possibilities of 
simplifying such contracts and contractual forms as may be nocessary. 
Such offorts to bridgo the considerabilo'gap botmocn univorsity and Govorn- 
mcnt forms and rogulations will pay surprising dividonds in reducing tho 
timidities and avarsions of profossors, prima donnas, and pcrfoctionists. 

Like scanty clothing, bevity exposes Soundness 

(g) 

SECTION V. Personnol Recruitment and Trainiqg 

Attracting tho interost of able younb nen in tho medical 
and biological aclpocte of rrrdiation and providing thorn with training appro- 
priate to thcir capacities and probably futuro caroors is tho most important 
long t o m  task in t h o  Atomic Enorgy Commission roscarch progru. 
o fnilurc to assuro tho rocruitmont of cn adcquatc numbr of ablo young 
mon m y  crrsily provo ill) irropurcblo miatsko. 

Tho w a r  has soriously intorruptod tho 
cdvancod training of an adoquato numbor of chammists nnd physicists. 
Thoro is considmbla ovidonco that not onwgh doctors nrc bow trained, 
and ample proof that advancod training: in the hsic modical sciancos was 
stranglcd by- tho clutchos of Soloctivu Sorvico. 
ships and follomhips for training in othor caroors aro clroady in  compoti- 
tion v i th  whmct tho Atomic Enorgy Commission crn offor. 
Atomic Enargy Conmission has a8 yet nonu of tho cdviitagos of p. traditional 
cut thuraforo prodictablo caroor. 
only sourcc' o f  rocruitmunt of profoseionnl porsonnol, and yot tho attractions 
of comercicl carocrs for chomiBts and physicists, of jmiviato prncticc for 
doctors, of teaching cnd fro0 rosearch for biolo&ists, iilll make thomselvos 
P d t  vury clearly in tho dociding yams of aollugo cnd univorsity. Though 
nucloar physics is r3raady intorusting to studonts of physics, rcaicnt 
onorgy is cs yot :: powerful tool with Lihich tho young biologist and doctor 
must yot bucomu acqlwintod. 

Tho pro,coss of recruitmont end trcining bogins in tho contmt 
of a stimulating tcaciiar vith dart collogo studonts. 
mkcs sonso to knoir !;hat collugos ond univorsitios givo cvidonce.of possoss- 
ing  instruction in physics or biology or modicino thct is cttrwting 
compotont and intcrcstod studonts. 

sonior yo= and grcductos In tho prodoctorcl 8 t a g O .  

cruitmunt by tho office of t h o  Atomic Enorw Commission. 

Indoad, 

Tho supply is smcll. 

A plothorc of scholar- 

Sorvicc in the 

Tho collogos and universitios n r o  the 

Consoquontly it 

Tho noxt stage of rocruitmont involvos undorgrduatos in thcir 

Ne rocomno4 thct a survcy bo mcdo of oxistine sourcoa of ro- 
Ciftod tocchors 



, -~ ~~~~~ 

oREPROOUCEU AT THE N A T I O ~ A R C H I V E S  " 
..- . .. -. .. _ _ _  -.--.-.- : - 10 9 

PLEASE SUBSTITUTE THIS PAGE FOR PAGE 10 IN PREVIOUSLY DISTRIBUTED 

COPIES OF WDICAL BOARD OF REVIEW NEWRTI 

_ -  

a r e  the bes t  suppl iers  of fellowship candidates and among the  most helpful 
par tners  t h e  Atomic Energy Commission oould find. 
should be taken t o  increase t h e  f ami l i a r i t y  of teachers with t h e  s c i e n t i f i c  
signifioanoe of atomio energy. 
and continued if such sources a r e  Co be located and aided with t ra in ing  grants. 

, 

Accordingly, ' a c t ive  s teps  

Aggressiye yet c r i t i c a l  search must be begun 

We reclommend t h a t  a discriminating and de ta i led  review be 
prepared of a l r p e r s o m e l  known t o  be already i n  the  f i e l d  of radiat ion 
biology and medicine. 
and probably po ten t i a l i t i e s  of exis t ing personnel oould point ths m y  to more 
e f f ec t ive  placement and use of present human resouroes. 
would v iv id ly  confirm the need.for  a larger reoruitmant f r o m t h e  f irst  s tage 
onward. 

A study o f t h e  experienoe, t h e  capaoities,  t h e  in t e re s t s  

Such an inventory 

SECTION VI. Seoreoy in Sc ien t i f i c  Work 

Seorecy in s c i e n t i f i o  research is d i s t a s t e fu l  and in the  long 
run i s  contrary to the  bes t  i n t e r e s t s  of s c i e n t i f i c  progress. * The Board 
of Review recommends that in  so f a r  as it is compatible with national SeoWity, 
secrecy in% f ield of biologioal and medical research be avoided. 

If perforce there  a r e  some who must oarry on ce r t a in  of their 
investigations under secrecy res t r ic t ions ,  they should be permitted as much 
unrestricted researah as possible. Furthermore, every e f f o r t  should be made 
to dissooiate  as many workers as possible from seoret research and t o  
i s o l a t e  such researoh from univers i ty  oenters, 

SECTION VII. Organization for  Research i n  Biology and Idedioine i n  the Atomic 
Energy Csmmission. - - 
We reooiirwnd the creat ion o f  an Advisory Committee f o r  Biology 

and Medicine. 
to t h e  Commission d i r eo t ly  general policy in t he  f i e l d  of research and health. 

Tho prinoipal function of t h i s  Committee would be t o  reoommend 

We recommend the appointment of a Xedioal Director by the  Com- 
mission in consul ta t ion with t h e  hdviso-ry Committee f o r  Biology end Medicine. 
This should be dona as soon as a oandidate can be found who is qual i f ied t o  
assume general respons ib i l i ty  f o r  t h e  research and t ra in ing  programs in both 
biology and medicine and fo r  the heal th  proteetion a c t i v i t i e s  of  t he  A t o n i o  
Energy Commission. . . . . . .  
* Additional coment by Dr. A l a n  Greggr 

A polioy of seoreoy i n  science i s  ne i ther  personally 
courageous nor p o l i t i c a l l y  wise. 
"Power corrupts, and absolute power corrupts absolutely." 
I would prefer t o  see s c i e n t i s t s  unoorrupted by t h e  
pressure f o r  s a fe ty  through extraordinary power. 

As Lord Aoton saidr 
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Although it has not LWIA possible for this Board to roviw 
adoqlwtoly tho rosecrcli projocts proposer! for tho fisccl y o u  1947-1948, 

thct tho oxisting 
propme currently cctivc bo givcn favorablc considoration, lmt thot tho 
activation of nix! projocts omit the cppointmont of tho Advisory Commlttce 
for Biology cnd Hodicino and o ModicA Director. 

roconusond, in ordor to c8sure continuity of vork, 
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