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To : Memo 

From: W. E. Cohn 

Re : THE NATIONAL DISTRIBUTION OF WIOISOTOPES FROM THE YMWATXN 
EKGIIJEER m m r c ~  I 

A plan for the dis t r ibut ion of nib-nrodueed radiolsotows is 
presented heremith. 
availability and demand, considerat ion of the l a t t e r  must mecede tho  
former. 

Because of t h e  denenctercy of dis t r ibut ion uwn 

Hence, t h i s  renort i s  divided into three mrtis, as f3llo-rs:  

I. THE A V A I U B I L I T Y  OF' FLAD10ISOTOP3S 

11. THE DEMAND FOR WIOTSOTOFES 

An apnondix, containing recommendations and :remarks ~3 the pneral ~ 0 1 5 ~ : ~  
of dist r ibut ion,  follows these, 
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PART I: THE A V A I M I L M ' Y  OF JAUIOISCYTOBES 

1" Introduction 

The invention of the  chain-reacting Dile has made I-t pousLbI.e 
t o  produce many new radioisotopes and t o  moduce large qwnt,i.ties of' 
well-known act ive species, 
i t s e l f  and by the  emosure o f  foreign materials t o  tile neuburcm eT;.i%ted 
i n  fission. 
since the  Smyth report, with the result t h a t  there ex is t s  iz the  public 
m h d  the  idea t h a t  many radioisotopes a r e  ravailabfe from ~ i l e  merat ion 
a t  t h i s  t h e ,  Since radioisotopes are much i n  demar,d by scientists for 
research purposes, a pers is tent  and ever-increasing clemand for t h e  re= 
lease o f  such materials has been in i t ia ted ,  w i t h  t h e  result t h a t  a 
dis t r ibut ion system must be set UP a t  the ea r l i e s t  possible noo:ent. 

These w e  moduced by thc fissim rlpocess 

Wide publ ic i ty  has been given t o  these ~rocesses, In and 

Those i n  a position t o  h o w  what Diles can and ca:zi?a% do snd 
w h a t  they are and a re  not doing, although en t i re ly  in syncatby with  the 
principle of wide dist r ibut ion of redioisotopes t o  the  sc ie~t i l f ic  
fraternity at large, desire t o  v o b t  out thst any distr3butfoc sysxern 
constructed without re la t ion t o  the  f a c t s  as they exis t  w i l l  b? ~ t ?  
i l lusory  achievement, doomed t o  dismal failure and ori.oc?uctizie i;f  w2de- 
spread disillusionment and recrimination. 
facts of the  present si tuation, it is elso necessary to consider tiis 
many groups concerned, both l n s i d e  and o3tside the ~roject, arid the 
special needs and demands of each before any enduring distrLbid.ion q s t e m  
can be achieved 

In add i t ion  t o  the w i s r t t  i f i c  

In the  bnges which follov, there i s  present<,d a brief e m o s i t i o n  
of these facts and needs and a dis t r ibut ion sgstsm based urmn these, 

..- 

2, Radioisotope Production i n  t he  ?,!anhattan Project 

2 , P  Creation of Radioisotones 

To the  writerPs knowledge, the only p i l e s  which may in m y  may be 
used fo r  the creation of redioisotopes i n  qmmti-ty are those at Argonne, 
Clinton kbora tor ies ,  and Hanford. 
un i t  of low power and not suited t o  large scale moducticm. T b  Clinton 

The first of these is an eszerirnental . 
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Laboratories n i l e  is a research and deuelomnent unit of inP,~?m,erUate 
power with suff ic ient  excess neutrons a d  f a c i l i t i e s  t o  r\er:?it t h e  
creation of f a i r l y  large quant i t ies  of many radiobotopes.  
Hanford piles, of the  highest power and flzzx yet realized, can crut- 
produce by many fold the Clinton Laboratories p i le ,  but they are less 
f lexible  for  the exnosure of foreign materials. 

2,2 

The 

Separation of Rad5.oisoto~es (from each other and fFox Farents) 

Once created, e i ther  in fission o r  by neutron cmture, a ra3fo- 
isotope exlsts i n  a mixture with either the emosed materiel ( e o z o ,  
P32 i n  sulfur) or other radioisotopes (oug0, f i ss ion  nroducts) OT 
both (e,g., uranium and f i s s ion  moductoj. V?hile there are certcin 
uses (usually Dhysical) t o  which such rnhlxres can be nut, radio- 
isotopes are by and large useless t o  anpne  u n t i l  they m e  i so l a*d!  
from any o r  a l l  of the following: 
impurities. 
U s u a l l y  determining fac tors  in the  value of any radioisotope, 
experience, we m a y  list the following c r i t e r i a  which m e  also of 
importance i n  describing a radioisotoue t o  a potent ia l  user: 
specif ic  a c t i v i t y  (i,e ., , amount of car r ie r )  
chemical state. 

parent, adrrixed radioisotopes mid 
In other words, chemical and radiochemical nwizy a m  

From 

amczant, 
concentration, solvent 

It is thus clear thet the production off most rndioisotorBs in a 
usable form involves two separate and d i s t inc t  processes: w e a t i m  
and semration. The one is physical, involving merely the emoswe 
(=der controlled conditions) of a c e r t a k  material; the second 5 . 3  

chemical, involving the isolation, concentration and chemical m0r.c-up 
of the exnosed material. 

2,3 F’roduction of Radioisotopes 

Viewing the  three pi le-s i tes  mentiooed above with this i i i  mind, 
it may safely be stated tha t ,  w i th  the arsceution of Plutonium, on2y 
Clinton Laboratories has devoted any efzort  In the direction o f  r t d i a -  
isotope nroduction, tha t  only Clinton Laboratories has %cUit&s and 
personnel a t  t h i s  time which have had exparienca h radioisatom ~ r o -  
duction and that  only Clinton Laboratories i s  ixi a oosit ion to s t c t e  
with authori ty  and some accuracy w h a t  the  imed ia t e  future  of radl9- 
isotope production and ava i l ab i l i t y  may be, the forms i n  whicl: radio- 
isotopes will be available, etc.  The l a t t e r ,  hi the nature of pre- 
diction, takes into account the poss ib i l i t i es  a t  h-anfol-dj in %;his 
connection, the experience of Clinton Laboratories personnel wfth th.e 
Hanford process and uiles  should permit moper consideration o f  the 
lat ter as  a radioisotope uroduction s i t e  t o  be given, 

I 
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3. Radioisotope Production F a c i l i t i e s ' a t  Clinton Labzrtorkes 

With certain exceptions (PUB emerimental quntitfc2s of H3 and 
C u ,  hecta-curle amounts of Ba-La, and certain so-called 
ations%, in  which the emosed material 13 sent t o  t h e  user without chm.ica3, 
processing), all of the radioisotope Droduction emcrience at Clinton 
Laboratories l i e s  in one Section (C-IV, comprising 15 men) h the  Chemistry 
Division. 
er?",itled mRadicisotope Production Fac i l i t i e s  a t  Cllnton h'somtories" @ 
issued December 7, 1945, summarizes the e2tuation with regird t o  t h i s  groupo 
Becbuse of the  considerations outlined in the preceding sectLon, t h i s  report 
also consti tutes a fa i r  sunmary of the s i tuat ion of the Mailhattan Engineer 
District i n  t h i s  regard, 

weixice irradi- 

An attached reDort by W, E ,  C o b ,  in chmge of th i s  Section, 

4 .  EBdiofsotows Available fo r  Cistributdon 

Since s*adioisotows a re  characterized by decay, it i s  clear  tha t  
the accumulation of stoclviles of them i s  uossible only in $'?e case of the 
re la t ive ly  longer-lived species. Thus, we may  lace aU. radLoisotoDes in 
two groups: tho:;e whose ha l f - l i fe  permits of acccaudation, md hence of  a 
"stock-on-hand", and those which m e  available at a given t h e  only, t h i s  
time being immediately following the creation mocess. 
in the  mernoranhn referred t o  In the  lest section, s8diois3tones are not 
routinely prodaced, the shorter-lived r ad io i so to~es  (half->ire 60 days or  
less) are not likely t o  be on hand a t  any given monen-~ (Ba.-!L.C and La 
daughter excepted) ; furthermore, the memoi-andum refer-ed t o  coints  out the t  
there i s  l i t t l ~  likelihood of any radioisotope being nrodwed on order cir 
in other than cer ta in  standard forms since t h e  limited S D ~ C : ~ ,  equipment e3d 
personnel are committed t o  a devslomental mopyam Tithou% which t h i s  f i e l d  
m i l l  not F X O ~ ~ ~ S S ,  

3iacc!, as discussed 

Therefore, we may expect only the longer-lived r ed io i so to~es  in 
certain specific forms t o  be on hand a t  a gSven tima, 
leas  thzn what an insnection of the list of long-lived emit,tc!rs might 
indicate. 
work t o  tha t  which was essent ia l  during the war nermitted the emloratfom 
of  certain species and not t ha t  of others, 
lived, for some of the created mecies  adequate semTation processes have 
not been achieved; for  others, isolat ion in only cer ta in  BXI,OGS%~ s ta te ,  
purity or  specif ic  ac t iv i ty  is  possible, 

Even t h i s  list is 

Certain reactions do not nroceed in t h e  File. Tho limitation cf 

Xhuther short-I.ivad or long- 

For these reasons, no simple adequate l i s t i n g  of mfiterizl ei'ther 
"on hand" or "preparable with notice" can be nresented by C:l?-ilCon Labora- 
t o r i e s  nor can r a t e s  of  production be given. Eowever, useful. l is t ings can 
be made as follows: 
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4 e l  Radioisgtopes which ( a )  have been or  (b) might be croal,od by nile 
emosure of s m c i f i c  materials, regardless of whether or not senaru- 
t ion  processes a m  known. 
shiaped without mocessing i s  h o r n  as a "service irYac'iationm. 1 

(The emomre of muterial which i s  t o  be 

4.,2 Radioisotopes which have been created by pi les  and fer ahich separa- 
tions mocesses (a) are  known but not developed? (b) are known and 
heve been experimentally developed, ( c )  are known and have been 
developed t o  a routine s ta te .  

. i n t o  the l a t t e r  two categories, should also include the following 
bformation insofar as it i t 3  known: 
actual ly  been smarmted with mesect f a c i l i t i e s ;  time and e f fo r t  
required (in Illan-dayS) ; chemical character is t ics  of f i m l  product 
(solvent, so l ids ,  carr ier ,  character, mritg,  etc.) ; phpsicaP 
character is t ics  of f i n a l  product (half-life, radiat ion and radiation 
hazard 

Such a l i s t i n g ,  for Itens f a l l i n g  

nit quant i t ies  which have 

essociat ed radiations, et c ) . 
& 3  Radioisotoues (long-lived) on hand, n i th  data l i s t e d  in A02 above. 

4& Radioisotopes (short-lived) exnected t o  be produced a t  stated times, 
with data l i s t e d  i n  b02 above. 

5 o  Summary of Present Radioisotope 
Production at Clinton Laborfitor& 

pfites 
\ A  br ie f  l i s t ing ,  corresponding roughly t o  A02 above!, enkitled ,--, 

'Survey o$Radioisotope Production (at Clinton LaboratoriedJ? , is  attached,@) 

In  addition, l i s t i n g s  can be mede of the creative e b i l i t y  of 
the h'atiford p i l e s  with regard t o  specif ic  radioisotopes, 
h e e r e s t  in t h i s  regard a re  the f i ss ion  nroducts (see attached memorandun)a 
H3, CU, end P32. 
at  bnf'osd; i~ the case o f  P32, the  specif ic  ac t iv i ty  can simittaneously- 
be raised above the minimum needed fo r  clinical  use due t o  the higher f l u  
at  Hanford. 
Hmford should be noted, 

Of ~ a r t i c a l a r  

All of  these csn be created i n  vast ly  increased amount 

The &creased sbecif ic  a c t i v i t y  which can be attained a t  
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PART n: THE. DEMAND FOR WIOISOTOPES 
I 

1 Introduction 

The foregoing sections demonstrate tha t  there a re  cer ta in  
radioisotopes fn varying amounts, purit ies,  e tc , ,  smradical ly  avail-  
able for distribiution from Clinton Laboratories, with a Dossibility, 
Ti thin a yeax or  two, of substantially increasing and steadflag the 
sli.pply. 
a variegated supply, it is necessary t o  consider, i n  addition, what may 
be called t he  existing market ( i oes ,  the  demand) f o r  radioisotopes, 
Then, by comparing supply and demand, we may devise a dis t r ibut ion system 
which h3s a chance of operating fairly and eff ic ient ly .  Therefore, we 
tmm t o  a consideration of the t p e s  of requests which may be received 
and the  radioisotopes which will be in demand; these xi11 then be re-  
viewed i n  the l igh t  of w h a t  is available. 

may be 3, we may c h s s i f y  the uses as follows: 

lGl Teaehhq: 

( e )  

(b) 

(c) 

In order t o  construct a workable dist r ibut ion system for such 

0 Without enumerating the  manifold n m o s e s  t o  which sadioisototxs 

class-room demonstration of the laws of decay and g~owth, 
nroDerties of radiation, e tc , ;  

use in student laboratories t o  teach the  minciples  of 
radiochemistry and radiochemical analysis; 

t o  devise and $est apparatus and procedures fos research use, 

1,2 Research (in universit ies,  ins t i tu tes ,  e tc , )  : 

(a) physics and chemistry; 

(b ) 

(c 3 

bioshemistry, physiology and other Tundanental l i f e  sciences 9' 

c l i n i c a l  (research and therapeutk)  involving adninistration 
t o  humans ; 

(d) industrial (Drocess develoument e t  c 1. 
1,3 Amlied science: 

(a> medical use in therapy; 

(b) i sdus t r i a l  use i n  laboratory or plant processeso 
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The order of c lass i f icat ion given above i s  of fundnniental 
importance i n  any distribution scheme, for  it is the order of (a) ii- 
creasing amounts of material requbed, (b) increasing deper-de? .ce upon 
steady sumly, and ( c)  increasing deaendence upon specified commsi- 
t ion  of mmterial.. 

For these reasons, the order as g i v ~ n  should also  be the 
order of re la t ive  nr ior i ty  for materials not available in amounts 
sufficient t o  s a t i s fy  all qualified applicants; the  goal i n  s x h  cases 
should be the  mxhm gain &.om the minimum material, 
isotopes available in small amount t o  teachers and investigators w i l l  
ccmtribute t o  the nmber of qualified sc i en t i s t s  i n  the  f i e l d  of 
nuclear science; it i s ' a  ''plowing-backtl en%erprfse, In the f i e l d s  o f  
researchp there is l i t t l e  question but tha t  t he  greatest advantage t o  
society accrues f'romjresearch i n  the basic DhysScal and natural  scienceso 
Fron such research w i l l  stem not only t he  apvlications of radfoisotobes 
thmselves in the a d l i e d  sciences, such as medicine and engineering, 
but also the i n v e n t i h  and devising of new treatments and new nrocesses 
quite amrt from tho4e dependhg unon radioisotopes, 

clinic& research) offers less overan gain t o  society per s n i t  of 
radioisotope material than does research in the basic sciences,, 
principal reasons for t h i s  are (a) the s ize  o f  the emerbentcal animal, 
requiring larger amounts, (b) the  complexity and inaccessibili'hy of the 
human organism (e,g.? sacr i f ice  is ~roh ib i t ed ) ,  (c) the lack of standardi- 
zetim of research material, requiring the use of la rger  numbers of the 
already very large organisms, (d) the non-existence of bona-rids clinical 
uses for radioisotopes ir! mesent-day medicine other than as wl l i a t ives  
i n  cer ta in  m e c i a l  forms of cancer. Furthermore, l ega l  r e s m n s i b i l i t i e s  
that involve purity and constancy of supply must be avoided, 
rationing is  i n  order, it is  both wise and safe t o  encourage research i n  
the besic sciences a t  the  expense of c l in i ca l  invastigation, 
policy offers the  greatest long-range gain to clinical. knowledge itself 
as w e l l  as  t o  aml ied  science in general. 

laking radio- 

Research involvhg the  use of  hman material (here called 

The 

Hence, if 

Such a 

Industr ia l  research is placed a t  t he  bottom of the Research 
group for at l ea s t  three reasons: {a) the results of such research arep 
i n  general, applicable only t o  a specific process o r  industry and do not 
consti tute a fundanental advance; (b) such research is usually not pub- 
l ished and made available to a l l ;  (c) t h e  sumlying of one comoany in a 
given f i e l d  requires the simultaneous sumlying of a l l  comneting comnaniesc 
However, certain of the requirements f o r  research in the basic sciences 
(1.a and b) avply? such as t h e  use of small amowts on an irregular basis, 
the c b i l i t y  t o  u t i l i z e  unstmdardized material, e tc ,  

. 
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The Dlacement of routine medical. use and routine industrial 
use in t he  l a s t  two oositions of genersl imncrtance requires 1.ittl-e 
explanation. There i s  no routine generally-smlicnbls mfdical usage 
of radioisotopes, with the excention of' c l i n i c a l  research 21 cer tain 
special forms of cencer; in addition, curity mquiremants, constancy cri' 
supply and l ega l  responsibi l i t ies  enter into consideration. Routine 
fndustr ia l  use avoids the legal respons ib i l i t i es  t o  a large ~ C I ~ X ~ B ~  but 
has the  additional drawback of being arranged f o r  private prof i t  as 
against the publfc benefit ;  i n  addition, ilndustry-wide coverage must be 
guaranteed, 

The priority l i s t ing  set for th  thus depends chiefly apon t he  
factors  of public benefit,  character is t ics  o f  su~ply, legal responsibil i ty 
and moral remonsibi l i ty .  

3, bobable  Reauess& 

With these remarks, we may endeavor t o  ant ie imte the types of 
requests which will be received, 

3,,1 Teachbg: small quant i t ies  of many different  swcies ,  with rnin.bum 
mocessing and D u r k t y  requirements, It should be po8siX.a t o  f i l l  
t h i s  need easily from materials not jn dernand by research w~rkers~  

3.2 Research : 

(a) Physics and Chemistry 

Research vorkers i n  these f i e l d s  w i n  request wrie ty  
of radioisotopes, usually i n  small m o u n t s  and with ax in hum 
txocsssing specifications, since rest of them will be eb7.e 
t o  mocess materials themselves. 
amounts of radiation, wi th  th6 charazter of the source LE- 
inportant,  may be received (e,g, 
sowces, chemists for radLat ioi l  chemistry studies) j these 
w i l l  not be d i f f i c u l t  t o  preuare excqpt f o r  Low sn-z-gy,& 
sources. 
re la t ive ly  tanimuortant. In general, economy of  XSG m y  be 
exuected and it may even be nossi3l.e t o  cons3.der tiis return 
or re-using of r e l a t ive ly  scarce matoriala (e,g,, .@ or  CUI 
or long-lived na te r i a l s  used as sourees, On the other h n d ,  
it may be necessary t u  omit su?d.:ring s c a x e  i t ens  $0 uastef'ul 
nrocesses (e.g., mass mectroganh)  ., 

Requests for  -very 1 wgc 

physicists for snecial  

Timing of receipt and contfnuing needs ~ ~ 2 1  he 

It is anticipated that some demand for t he  r e l a t ive ly  
scarce H3 and Cu w i l l  come from organic chemists m 3  for 113 
i n  quantity Toin physicists. 
s t i t u t e  fo r  H 
quantitative mass SDectrogranhy is a-ailable, 

'ro soino extent, R;! mtay sub- 
and ($3 fo r  Cf4'-in trcl.csr work fo? nhich 
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(b) Biochemistry and Related Life Science3 

Several dir'f icult ies we an-Lizln.lt ed ?n comp,5.ying m i t h  
requests from wcrkers i n  these fieads 
require more material in higher pm*it;7 with l e s s  cax5er 
(higher sDecif3.k activity) and a t  mora def in i te  Wries than 
Dhysical or cherhical exuesiments. Tht? chiof diff':lciL',tg, how- 
ever, arises from the fact tha t  t he  rndfoisotoms of' greatest  
in te res t  t o  biologists are e i t h m  those which are umilable  in 
mal le s t  amount ( i f  at  ell) or which have short hPf- l ives ,  
thus raising a timing problem since the material cannot be stored, 

In a memorandum ent i t led  "Radioactive 1sotop-d ( C o h  to (plc,J $2 
Allison, 1/27/44), a cony of which i s  attached, radioisotopes 
a re  grouped i n  classes according t o  the- relaths in te res t  t o  
biologists (i.e., immrtance in biology) 
greatest  in te res t  a r e  Cu (25,000 :Teak) and Id (25 gear 
by P32 (U06 day) and S35 (88 day), t lese Ln turn by Gal1 (180 
day), Sr (55 day Sr89 and 30 year Sr90, thg l a t t e r  with E\ 60-hour 
Y daughter, occur together i n  fjssion:,  Xad4 (U,8 hour), HE 
(12,4 hour) and I13I (8 day). LZl o t t e r  redioisotoms are of 
much less in te res t  t o  biologists. It is n d x d  tha t  (1-1 only two . 
(Sr and I) of the f i ss ion  products, wtich are the radloisotop3s 
available in greatest  quantity, tzre ir, the  list at all., (2) thoso 
which lead the l i s t  a re  the  most scarce, ( 3 )  a l l  e x c c ~ t  these 
e i ther  have short half-l ives (P, N e ,  F, I) 01' h a w  cot been pi le-  
produced i n  pure form o r  i n  sufficient quantity (S, Ca), 

Slr logicd .  l*xperlments 

- 

T 1 h ~  ra.diurisotoDes o f  
folioaad 

These even-tualities ere came f o r  concam since of ell. tB3 
sciences the  biological, par t icular ly  biochendstry, have t h e  
greatest  need f o r  the Ittracer" method, Thfs a r i s e s  :From the  
complexity of l iving organisms and their i rmrtance *;o society. 
There is, therefore, a case t o  be made for giving k m  nr lo r i ty  
with regard t o  cer ta in  radioisotopes to t h i s  f ie ld over the 
others, and f o r  a careful selection of investigators vi thin the  
f i e l d  t o  the end tha t  the best usage i s  made of tbe ilvailable 
E s t  erial 

( c )  Medicine : Clinical and therapeutic research izlvolving 
administration t o  human beings. 

With ra re  exceptions, demands i n  t h i s  category udU be 
limited t o  those radioisotopes f i s ted  i n  ( 3 )  above, In terns 
of quantity, the demand will be l e d  by P32, probably followed 
by Sr and I; these are isotopic (or hnmolagous, in the case 
of Sr) with biologically important elements and have received 
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a good deal  of a t tent ion in recent years as pal l ia t ives ,  
berham potent ia l  cures, for certain types of caacm. 
t o  the  co-existence of 30-year SrW with 5 5  daz Sy89, 
f i ss ion  Sr may not be usable i n  hmans, The P3 require- 
ments should be met by Hanford e m s i e s  of nhomhates (see 
Part I), reserving the smaller quant i t ies  of carrier-free 
P32 produced a t  Clinton Iaboratories f o r  other investigators. 
For the s-ce H and C isotopes there will be l i t t l e  justif i-  
able demand; the fhndamentally imvortant expesinlents f o r  which 
these are necessary can be done far  more e f f i c i en t ly  in maller 
and snore eas i ly  controlled organisms or  parts thereof and there 
exists no such demonstrable case f o r  clinLca1 resexrch 8s there 
does fo r  P3*, Sr and I, 
the f i ss ion  speciesa 

Due 

We an t i c i r a t e  l i t t l e  o r  no demand for 

With regard t o  t h i s  class of deinand, it must $e recognize6 
that  administration to humans places extreme demands, both moral 
and legal, uwn the  specifications and t h i n g  of the radioisotope 
material sumlied. Because of these factors, it is  believed that 
t h i s  class of  demand must be administered differently than a11 
others, by cometent medical atxLhorities, 

( d )  Industrial Research 

No accurate forecast  of trues OT amounts of radioisatoms 
in t h i s  groun can be made. Cerbah considerations, involving 
the balance of Drivate mofit vs. public benefit  and.also the  
necessity for  industry-wide coverage, have been mentioned. The 
actual requests w i l l  not diffei. much from those discussed under 
Physics and Chemistry ((a) above) excent the probable require- 
ment of larger amounts fo r  8 given es,perimant;, 

333 Apvlied Science: 

Medical Use i n  Therapy 

It is mssible thet there may be requests for  cer ta in  iso- 
topes For such p m o s e s '  these w i l l  be l i m i t e d  pract ical ly  ex- 
clusively t o  P32 and I13I. 
by a competent medical board (see comments under 3,2-c above), 
If' a t  a l l ,  

Such requests should be honored only 

Industrial Use in Laboratory or Plant Processes 

These requests may well span the  ent i re  periodic tab le  but 
w i l l  be slow i n  appearing, pendhg research ( 3 , Z - d  above). 
tinuing needs, based upon routine processes and hposing t i m b g  
commitments on the  production s l te ,  will eventually h o e  t o  be met, 

Con- 



PART 111: THE DISTRIBUTION 'OF RADIOISOTO~~ 

1. Introduction 

It is clear from the  foregoing that the dis t r ibut lon of radio- 

Distribution m i l l  not be a s lm~le  matter of ordering and shipping*; 

isotopes from the  Manhattan Engineer Distr ic t  a t  t h i s  time would not be E: 
simple matter even if problems of security and of health hazards were not, 
present. 
nearly every request w i l l  involve some negotiation between the rscipignt and 
the producing laboratory, a t  l e a s t  with regard t o  the first shipment, 
addition, it must be remembered that absolute guarantees of physico-chaiical 
state, purity, amount, timing, etc., cannot be given, and tha t  there is the  
matter of lega l  resuonsibi l i ty  and health motection in connection with the 
u t i l i za t ion  and f i n a l  disposal  of a l l  radioactive materials, 

:fr* 

For these reasons, it i s  believed that th s  d i s t r i b t i o n  systm. must 
take in to  account a l l  basic facts re la t ing  t o  the moduction and the  use o f  
radioisotopes, and tha t  the final control must rest with the producing Is'aora- 
t o r y  until such time as both production and use become roiitfne and common 
practice. A system which accomnlishes these objectives i s  outlined in t h e  
follming. 

20 Orpanization for Distribqtion 

2 , l  Policy Committee 

This committee is t o  make a l l  public and general announcements conse-ming 
ava i lab i l i ty  and distribtrtion of radioisotopes,  fornru2ate and annowee general 
w l i c i e s  re la t ing  t o  relative n r i o r i t i e s  among general f ie lds ,  recognized in- 
s t i tut ions,  health protective standards, legal  responsibil i t ies,  costs, etc., 
and se t  up mechanisms for t he  se t t l i ng  of Drior i t ies  and controversies (SW 
below). 
the eyes of the  sc ien t i f ic  and general public, the governing Sody, 
authority should stem from the  Manhattan Engineer Dis t r ic t  or t h e  Atomic hergy 
Commission, when such i s  established 

Its commsition and mode of  action should be such as t o  make it, in 
Its 

This committee should be apwinted by the President of such a scient i f ic  
and sc i en t i f i ca l ly  representative body as t h e  h'ational Acadexr,g of Science upon 
request of the  Manhattan Engineer Dis t r ic t  eccompanied by specifications cif 

*Netgotiations t o  arrange for the routine shipment of  radloactlve materials 
by a common carrier must be undertaken. 
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the type of board desired. 
of the apnointing body (National Academy of Scierke) . 
should be such a s  t o  insure a group of scientists renresentir.g the Fajor 
divisions of pure and aplllied science, academic, medical and i d u s t r i a l ,  
a t e r e s t e d  i n  radioisotopes, Equitable geographic remesentetion should 
be asked. 
the nature and use of radioisotopes, it should be representative of the  
sc i en t i f i c  fraternity a t  large and not of special. i n t e re s t s  or groups 
w i t h l n  it, Members of this committee i n  the number of about 10 could be 
taken from the following list: I. Langmuir, A,H, ComDtonp HOC.  Urey, 
J.R. Oppenheimer, R.S. Stone, E.U. Condoa, 21. Pauling, W,M. ILstImer, 
P,A, Leighton, J,C. Stearns, M.A. Barker, C.F. Cori, W.c, Johison, T O R o  
Hogness, S.K. Allison, 3.  Franck, E. Fermi, F. Dmiels, K. FajsIis, F.H, 
Smdding, L.A. DuBrfdge, S.L. Warren, A . B .  Eiastlngs, G,B. K f s t i u k o w s ~ ,  
J.R. Zacharias, L. Michaelis, JmRe C O ~ ,  L.W. Nordheim, 0. Meyerhof, 
D. Bmk, F,F. Nord, H.A. Bethe, E.P, 'signer, ROE. ZirMe, W.O. F'enn, 
McK. Cattel l ,  P. Bard. 

Its membership need not be limitod t o  members 
The specjflcatiocs 

Vhlle t h i s  committee should be re la t ive ly  we11 acquainted with 

It is essent ia l  that  a U  sc i en t i s t s  feel tha t  t h i s  Board renresents 
the in t e re s t s  of  science a t  large; rationing and p r i o r i t i e s  are Vmploasant 
enough even when j u s t l y  administersd. 
Functioning as a Policjr Committee, w i l l  first mek information re la t ing  to 
basic policy from a l l  interested organizations, fron! persons representative 
of unorganized individuals (e,g, , university biochemists) and from those 
having deteiled knowledge of the production of radioisotopes. 
perhaps best  be done at  a general meeting called by it, a t  which both 
verbal and writ ten renorts (such as t h i s  one) and other pertinent, infoma- 
t i o n  w i l l  be consideredo Those invited t o  t h i s  meeting* should m chosen 
with a view towards aiding m general but indicative assessment o f  r e l a t ive  
needs, uses and productdon, and o f  such related problems a s  in s t i t u t iona l  
responsibi l i t ies ,  the dissemination of necessmily related infonnation 
( in s tmen ta t ion ,  radiochemical techniques, e tc ,  ), health hazaf-ds, ship- 
ping problems, etc. A preliminary circulmizat ion of chosen iqdlviduals 
o r  organizations may be undertaken by the  committee Pn order ba t te r  t o  
define cer ta in  of these areas of discussion, A fur ther  adventage of a 
general meeting of the type pronosed would be tha t  a l l  interested par t ies  
would understand the factors entering b t o  the general Dolicy of d i s t r i -  
bution , 

It i s  assmed tha t  this groupv 

This  may 

Following this meeting, the  committee w f l l  formulate and mnounca the 
policy and the general mechanism of dis t r ibut ion ar.d will take those steps 
neceasary t o  put the system in to  effect .  This w i l l  probably take the form 
of a carefully worded announcement in cer ta in  widely circulated sc i en t i f i c  
journals, s ta t ing  the general terms of ava i l ab i l i t y  and qualiffcations;  
t h i s  announcement w i l l  request a written resnonse ( in  the form of a 

3Prhe individuals l i s t e d  in the following Sections could be such h v i t e d  
conferees , 
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preliminary apd ica t ion  with statement of qualifications) fron! those 
interested in receiving radioisotopes i n  the forms in which they are 
available. 
t o  send t o  each applicant. 

A standard form or t p  of apolication should be mepared 

Once having arrived a t  this point, the Policy Committee m y  disband 
u n t i l  called in to  meeting by the Executive Secretary of the  Allocation 
Board (see b 8 h ~ )  and become the  nucleus of an Advisory Panel with the 
fluletions indioated below. 

2,2 Advisors Panel 

This grour, is a re la t ive ly  large and unorganized body of jlndividuals 
whose h c t i o n  is  largely t h a t  of refereeing requests, advising on pr ior i -  
tie6 and r e s ~ o n s i b i l i t i e s  of  apolicants, evaluating ~ ~ O D O S ~  problems, 
stc., fn conformfty with general pUcy and umn request of tho Executive 
Secretary. T h i s  is analogous to the refereeing of papers for publication 
in BCi8ntifiC journals, The members should be awointed by the  Policy 

. Cornittee in such a manner as t o  ensure broad geographical and sc i en t i f i c  
representation. 
but the mimary specification should be the a b i l i t y  to evaluate and judge 
f a i r l y  the qualifications of applicants end the  poposed  use of radioisotopas 
by them, 

For the  reasons advanced in  Par t  11 (The Demand f o r  Radioisotopes), it 
is believed t o  be desirable t o  have the  Advisory Panel  divided in to  8s msny 
subgroups as needed; there should be one f o r  each of the major fields of 
Research (and Teaching), Cl inical  (defined hero as use i n  humans, whether 
experimental o r  therapeutic), and Industrial  (Pihether research or routine) e 

lt is essent ia l ly  an expansion of the Policy Committee, 

The members should be men who know the detailed use of radioisotopes 
and the  applications of them40 the solution of specific research problems; 
they should be capable of' making recommendations to applicants in rnattera of 
i n s tmen ta t ion ,  a l ternat ive w s s i b i l i t i e s ,  cooperative ventures, consulting 
or technical aid, etc. 
and the states i n  which pile-uroduced radioisotopes are made or  can be made 
would be valuable. 

In addition, knowledge of the production processes 

(a) Advisory Subcommittee for Research 

The members of t h i s  subcownittee should possess t h e  requisite 
a b i l i t y t o  judge the responsibi l i t ies  and adequacies and t o  re- . 
cammend re la t ive  p r io r i t i e s  of anplicants from the research fields 
of physics, chemistry and biochemistry (construing the  l a t t e r  in 
the broad sense). 



(b) Advisory Subconwittee for C l i n : ' , c a l  (%man) Use 

The chief reason for s e t t b g  t h i s  group UP 3s s e w r a t e  
en t i t y  from t h e  Research VOUD is  tha t  of mdico-legal res-  
ponsibil i ty involved in the use ox- treatmwt of kmans, 
experimentally or otherwise, For this reason, ki addition 
t o  those l i s t e d  above, the morn'3ers of t h i s  group should be 
chosen f'rom medical men on or formerly w i t h  the ;D;roject; 
these alone have t h o  necessary background, 

(c) Advisory Subcommittee fur Engineering and lindustry 

T h i s  ,goup owes its separate identity t o  the considera- 
tions of Part  T I p  re la t ing  t o  t h e  profit-maktng rmd competitive 
nature of industry and the re la t ive  secrecy of ii;s methoda, 
Its composition may be specified more exactly af.i;er t he  s e t t h g  
of policy with respect t o  industrial demands, 15 t h e s e  &re 
limited t o  publishable research, the requests may be handled by 
the Advisory Subcommittee f o r  Research, 

%embers of the  Advisory Panel could be selected from t h e  list given 
kbove, together with representation f rom the l i s t  given below of' men closer 
t o  the  laboratory. 

Advisors SubcomAttee f o r  Research : 

1, Physics: 1Si.D. Fowler, L.R, Alvarez, A .  Eangsdorf, Jr,, F,H, Z ~ L ,  
S .  IjsncofT, Po Morrison, M o  Deutsch, A. Roberts, Po AbE;leon, 
I,, Ridenour, V.G. Pollard,  MOL. Pool, Jolte Cork, A.H. SnelP, 
E .O, Vlollan 

2, Chemistrg: Rewe Dodson, C ,S, Garner , f3.TV, Comic%, C; ,,T Seaborg:, 
J .R* Kmnedy, N. Sugarmnb Vel?* Libby, J.R, Irvine, 
G.Do CorpZb,  G.E., Boyd, J . E ,  Eil lord,  M, Surtun, J-, von 
Grosse, L.L. Q u i l l  

3* Biolosg: ToH. Davies, MODo Kamen, Dohfe Greenberg, 1,A. Ferlawefi& 
C . H ,  Werkman, A.K, Balls, P.S. Hemhaw, C 0 Z e  Dunlap, 
D. Rittenberg, Q. Du Vigneaud, J.R. Raper, K,S. Cole, 
L. Jacobson, R. Overstreet, E.S.G. Barroa, E, Ponder, 
A.M. P o t t s ,  F.L. Haven, E, Chargaff, Y.D. Xrmstrong, 
F. Limam, FaE, KPernpmer, O,H, Lomy, 0. Schales, 
B.  Vemesland, F,S. Robacheii;-RobShs 
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Advisory Subcomnitte&for Medicine: A.M. Brul s, ?,F, Bahn. L, Hemnelman, - 
H.L, Friqdul l ,  Leon Jacobsen, Shields 
Tarren, G.  Stead, 9.E. IYirth, S,T, 
Cantril ,  J.Ja Niclcaon, C,P. Rhsads, 
B.V.A. Low-Beer, Oliver Cope, 
A.D. Bass 

Advisory Subcommittee for  Engineering and Industry: M.C h v e r e t t  U .Do 
Petersoc, C .No Cooper, COHO Gseenewdt,, 
C.A,  Thomas, L. Squires, K.R. Darrov, 
J. Chiman, T,H, Jukes, E,C, B i l l s  

2J Allocation Board 

This g r o u ~ ~  i n  contradistinction t o  t h e  Policy end Advisory ~ T O U D S ,  if] 
a working oyganization which must be mewred  t o  accspt a lung term of off:-ce, 
Its function is t o  receive, from i ts  Executive Secretary, the saccif ic  anp1.i- 
cations f o r  radioisotopes and any recommendations of the Advisory Panel rrient- 
bers re la t ing  thereto, and t o  specify shipnents in accordance with these and 
in conformity with the policy set by the  Policy Committee, 
be a ~ p o b t e d  by th6 governing agency of t h e  Project (%anhattan Engjsleer 
Dis t r ic t  o r  Atomic Energy Commission) t o  remesent the  Project; those rcerbrs 
must have detailed knowledge and good judgement re la t ing  t o  bo5h the  amdiea- 
t ion  of radioisotopes i n  s m c i f i c  s c i en t i f i c  f i e l d s  m d  t h e  uroduction of 
these materials within the  Project for  they will have the resnonsibikity of  
balancing s~pp3.y and demand, 
in the  S U D D ~ ~  mogram, the  addition of new f a c i l i t i e s ,  new ~ i l e , s ,  ete. ,  t o  the 
Project authorit ies.  
have the final mwer t o  accent, t ab le  or r e j ec t  any rsqidest. 
groum (specified i n  2,1 and 2.2 above) exis t  nr-barily t o  &id and nrotcct -this 
board iri its e f fo r t s  t o  balance supply and demand, 

1t.s members should 

They should a l so  recommend exwnaions and changes 

As t h e  remesentatives o f  the nroducing Sody, they m~st 
The sthe7 two 

By and large, men of t he  t p e  needed are norv t o  be found only within the 
Project, end it is  f a i r l y  obvious that  they shoidd be chosen from the persorael 
a t  Clinton Laboratories, t h s  major production site a t  mesent end it;l t h e  b e =  

mediate future, The mesent Rhdioisotope Committee at  Clinton Laboratories? 
and its tissociates*, is  composed of men who kI;owp from emerience, %he f a c t s  
relating to general s c i en t i f i c  use and aonlication of radioisotopes in a l l  
fields, modern fnstrumentation, radiochemical techniques, and health Drotectioni 
they know t he  de t a i l s  of moduction, since they are i n  charge of it a$ Clinton 
Laboratories and (see Part I: Since they 
effect ively represent sU. the above f i e l d s  o f  research, they can evaluats t h e  
overall need of eny anpkicant within those f i e l d s  in terms of ava i l ab i l i t y , .  

4 and 5 )  can revresent Hanford. 

j 

i - ! 

*JoR, Coe, C.D. Corye13, i A.B. Snel l ,  MeC. Leverett, LOB, Noraeim, K.E. h h n .  
i 
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Other matters which the nroducing laboratdrg mist settXo relate to 
timing, Dhysicsl and chemical state, and such; 'some direct negotiation. 
may en%er in to  the f i l l ing  of t h e  inftfal .  request from any sprlfcrint, 
1% m u s t  also ba the final authority on what materials c m  be exnosed in 
the pile. 

3. Functioninp of the Owaniaatfon 

Requests on 8 standard form will be received by t h o  Executive 
He w i l l  a d  upon these, if all the necesshry Lxfome.tlori is Secretary. 

sumlied and all qual i f icat ions seem filled, by forwarding a copy of t h i s  
a q l i c a t i o n ,  with comments, t o  the  Alloca+,lon Board. Z'he kllocatlao B ~ a r d  
w i l l  e i ther  accent the request a t  this t ine  or ask the  Secretcry ts secure 
specific advice, recommendations, evaluations, ote, for it from a member 
or ambers of the Droner subcommittee of the Advisory Paneli and/or the. 
aprd.icant, 
w i n  be notified.  
relative t o  t h i n g  ar,d other pertinent information, either dirsctly o r  
through the  Secretary, 

When the request is accented, tabled o r  rejected,  t he  Secretmy 
The Allocation Board may comesbond with t h e  nml ic&.nt ,  
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1, Cost of Radioisotopes 

hdioisotopes should be distributed free of charge (except Der- 
hans for the cost of shipping) excebt insofar as us8 by industries 
f o r  non-publishable work is m m i t t e d ,  f o r  the  following TBBSOIIS~ 

(a) A reasonable cost accounting i s  ime)ossibPe a t  t h i s  time and 
w i l l  not be nossible until a s tabi l ized eystor I s  se% UT, Rn 
the future with regard t o  mmly, dercand and um, 

Any radioisotopes distributed from t he  ?rojec% a s  now COE- 
s t i tu ted  are nroduced by mblic f m d s  arid are  nart of  B nrogarn 
dedicsted t o  the mblic welfare, 

(b) 

(c) Radioisotopes are  of nrimasy interest and value t o  research 
sc i en t i s t s  who operate fo r  t he  viiDlic welfare and r~ho sh0v.M 
be sumorted wherever nossible by aubl ic  fur.dE., 

The surmort and encouragement given t o  science by -),fie f ree  
dis t r ibut ion of radioisotoms w i l l  be a sten in t he  dJ.raEticn 
of reconmensing fundamental science f o r  the  drain .c.rû t tanon it 
by the  Project du r ing  the w a r o  

(d)  

2, Distribution Should B e  t o  Qualified Amlieants O n l .  

A qualified applicant is one who can satisfy seasonable and 
5ntelligent requirements as t o  h i s  a b i l i t y  to use radioLsot,opee 
effectively and safely, 
the existence of adequcte health Drotection and rnonitoriag devices 
and/or assistance as w e l l  as his  sb i l i t y  to uccomlish safely any 
nrocessing or handljng involved. 
addition, that  the aml icant  understands how t o  m e  the material 
requested in the solution of the Droblems at  hand, 
other then the original anplicant should be forbidden, unless Der- 
mission is granted i n  writing by the  U1ocation Consnittee, 

It should be mandatary t h a t  he dsmanstrstc 

It should be dernonstrste6i, in 

Use by any 

2 0 0 1 5 9 0  
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36 Distribution Should Be Made Throwh Recomized k s t i t u t i o n s  On11 

The l ega l  responsibil i ty for  the safe use end dimosnl of 

For 
radioactive material f im the  Proje-t must be placed unon t"ne user 
and hence mon the institution with which he, is comected. 
this reason, gs w e l l  as technical sZmaliffoatfon of shipnisig mob- 
lems, applications should be sent by t he  individual aptLLlcant 
through his institution and shipment should be made from the Project 
t o  the institution for the  individual. fn t h i s  way, the transactioz 
I s  between a responsible i n s t i t u t ion  and 'the Project, said institu- 
tion having the resmnsibility for safe usage and disbosal, 

4, Full Publicity on Policy. Distribution and Use Should Be G!.*ten 

Besides publication of policy, it is recommended th& periodic 
publication of a l l  shirxnents of radioisotopes be made as a demonstra- 
t ion of fairness. It is M h e P  recommended that t he  Project receive 
reports of the results of radioisotope work vhich. it has supnorted, 
e i ther  djrectly o r  as reprints of  published articles, 

A Broad Intermetat ion of Distribution Is Necessarg 

For maximum effectiveness i n  aromoting research, a radioisotopa 
distribution program must include the distribution of related in form-  
tion relative t u  radiochemical techniques, methods of meneration, 
properties, ins%mento t ion ,  health protective ~ ~ E . s I B T ~ ~ ~  etc.  by 
direct consultation, by mitten rebort  OP recome,r,drition and by ex- 
change and/or training of s c i en t i f i c  r>ersonnef 

6 ,  Factors in the  Assessment of  P r io r i t i e s  

a, Value of the nroblem 

b, Uniqueness of solution by radioisot,ope use and by the 
isotope requested, 

co  Possible other sources of supply. 

d, The obligatior! t o  honor continuing orders - tha t  is ,  
repeated shiwents of r e l a t ive ly  short-lived material 
t o  Demit mosecution of an extended resesrch problem. 



e, A certain minimum amount shodd  be declared e v a i b b h  
mon request without D r i o r i t y  for uses classed wider 
Teaching 

No qualified amlication should receive a zero priority, 
The minimm response should not, be less than tha t  amount 
specified as available w o n  request for teaching pumoses. 

f, 

7. Contiauity of Policy Should Be Sowht by Consultation with-Those in 
a Positionlto Indicate Future Policg 


