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Februuy 23, 1948 

OTffae t o  W e  I8otoye8 Dlvirion more up-to-date infolPutioa on 
produotlon oost  of oartain C 14-labelod ooq'~ound8 which hc i r  pra- 
p w e d  t o  make. P1~a.e nota im~lorura, 5. r ~ ~ f o r u r o  7 i r  draf t  o f  a 
8uggertsd meaormdtam t o  authorlte t h i s  ururgsnrmt rlth tm Berkeley 
Area.  T h l ~  o,fYiae roaaParnaadr ttut there rodlfloationr be aooor, 
p l ~ r h s d  b2 the Xmotopea Diririon and the  Berkeley A r i m  w i t h  the 
8srirtPnoe of Dr. Calvin. 

- -  

All arraqclartok rill be made in aooordlaw w i t h  t h o  undetrtmding 
r c a o h d  in the  seating of Dototmr 50, 1S47. 
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Csrroll L. tilmoa February 20, lS48 
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Curroll L o  F;Ylron September S, 1947 

. 

1. lOumrrour uierr of C 14 md rrreral m j o r  r o e e u o h  o O n m i f t O O 8 ~  
l n o l u d l n g t M  Committee on (harrth, hare i n d l o e t d l t o  the I rotopor  -oh 
the groa t  value to rsoientlfio and nmdioal rerearch of lobeled oompoundr 
of the type whioh would beoome evmilrble mdor the propoaod ryntherir 
P W F -  

20 lidurg O U O I  U'C, l m ~ r r r  to t h e  XBotopeO Branah W h s t e  p r O c w  
have bean, mid dll oontinue t o  be0 delayed f o r  S to 6 month6 d u e  t o  
lrok of  a r u i t a b l e  hbld utwting o o ~ o u n d  (0th- thur the B a C b  nlr 
m m i h b l e )  for undertaking the oyntheslr of more oomplex labeled organlo 
m~leouler. 
Hoepitd, Z?m York City, Wstsrn Ressrre Madioal Sohool snd o the r s  aotivs 
in d i o r l  and vaoor  rerearoh. 

Thir ha8 b n n  partioulmrly t r u e  of the program of the bmrid  

SO Although 60~0rrf~ aormmsroikl organisation8 have r h  interest 
in t b  aomasraial provirion of l abe led  oompa\oldr, thoro  i r  o m r i d e r a b l e  
doubt that my off-Codasion group oould irwsdiatsly undert~ko a lryls 
thesir program on the desired 11~ale. T h i n  doubt is rhslsed by R number 
of axperianoed radioohsmists and organlo o h e ~ ~ l s t s ,  ruoh ms Dr6. P. C a l r b  
and If, 0. Brown. It 18 bard on the d i f f i o u l t h  that srperienoed groups 
rrlthln Comnrirrion l ~ b o r a t o r ~ o r  hnm had obta in ing  rat i8fhOtory qdfw 
of produotr and sff ' ioiant y ie ldr  and on the howledgo of tho fwili tfes 
and perrsomsl arperienoe of the interested 00noemrs0 Ala0 a very import- 
at faat is that the handling of hundred8 of m i l l i o u r i o s  of C 14 by any 
single outside firm at prement would bo q u i t e  hazardom. 

and Ifrarm (Oak Ridga) now have f a o i l i t i e r  mnd axperlenoed pOr80Imd t o  
perform lome of the ganera l ly  dmrlred rynthsser in a safe and a f f i o i g l t  
manner0 It would kk. approxhmte ly  e y o u  f o r  an o u t r i d e  group t0 8& 
up adequate f a o i l i t i e s  and t r ab  r u f f i o l s n t  poraonnd, d v ~ l  with Cont 
d u r i a n  arulrt~10e, t o  undertake the proposed prograrnrhioh 08x1 be inmod- 
i e t e l y  i n i t i a t e d  rfthin the Commlrrian. Thio w i l l  rerult in a highly 
deefrable gain in rxped i t lng  off-Coarmisrion program of C 14 worm. 

40 Comdrrion l abo ra to r fo r ,  ruoh e8 that  of Drr. C c d r b  (hrko1.y) 
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F l s ~ s e  let  SJ? hn your rrrctionr4md 
to t a b  explor&L fadustrial intereat mc! r c t c t i o n  in reprd to thir m t t e r ~  

report 18 tc the rtepr wr.ick. you Fropore 

. ~ c , / ~ r n o ~  L. hilroa 

. .  





ENCLOSURE 3 

FRout Treaerlsb,  fno., Boston, t s s a ~ o h u s e t t s  o o t o m  2, 1Qa7 

To 8 

Subjeot t 

Isotooea Divisior,, P. h .  Atonic FanerT. Connission, Oak Ridqe,  Tenner800 

Proposa1 t o  Atomio LxierTy Com?iasion Tequeathg  Y e r d s 8 1 0 n  f o r  
Trscer lab  t o  Synthes im and h o c k  Orqanic Cor?ounds Containin,? 
Carbon 14. 

It is bel ieved  t h a t  wider use of radioisatones aan be st imulated by a 

ohange in t h e  meohanism by whiah a primary uaer obta ins  or?ynic ao-rpoundr 

aontalnfnf: Carbon 14. The c h w e  whiah we aucr-est w i l l  r e s u l t  I n  a saviny, 

both I n  tima and money for t h e  customer, permit t ing more experimental work 

t o  be done wi th in  a given time and wrmlttinq raiearch orgenftrtionr w i t h  

l imi t ed  budget8 t o  more fully p a r t i a l p a t e  in researoh u t i l i t i n g  rmdio- 

a a t i r e  mrterlals. 

At prerent, Traoerlab i r  syn thes i t i ng  aompoundr aontaining Oak Ridge 

Carbon 14 f o r  a number of r e rea roh  p ro jeo t r .  fnarmuoh a6 t h e  u l t imate  User 

murt obtain B.F.C. permi8sion t o  purohase Carbon 14 and have It shipr>ed t o  

us before actual synthesis work dan be r t a r t e d ,  there i s  n a t u r a l l y  a a m 8 i d -  

a r a b l e  delar batween t h e  time a reques t  is submitted t o  Oak Ridge f o r  the 

r8diOi8OtOm~ and t h e  time a t  whioh we are i n  a p o s i t i o n  t o  d e l i v e r  t h e  

synthe8i ted material t o  the ultimate user. SOmotimb8 revere1 months m y  be 

requi red  between the plaoing of a request wi th  oak R i d g e  and final delivery 

af t h e  syn thes i t ed  material t o  t h e  ous tomr .  

With the presen t  ptooedare we ann seldom wmbine several order6 for a 

ryn thes l s  t o  effect  ravings of l a rge  m a l e  operation. Normally each synthe- 

s i r  ordered by s oustombr is handled ind iv idua l ly .  If it were possible for 

us t o  8C)ledUlO larger  prodnotion rum, oonsldsrable  livings oould be nmde 

and peaaed on t o  oustomers in the fbm of lower pr ioes  for synthasis eerv Ice6.  
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To pernit both lower - r ice& scd rort riTld a m i l a b i l i t y  of 8-pthe- 

s i z e d  Carbon 1 4  com?ourrrs, it is roqniestc-c' t!irt tm -rtscni procedure be 

zodif i ed  t 8  f olloui8: 

1, Trnoerlab s h a l l  be permitted t o  ottain reletively 1e.rge cimlnt6 

of Carbon 14 from G a k  A d - e  fo the f'om. of bnriun: carbonate or ,  p referab ly ,  

in i r r a d i a t i o n  u r i t r .  

2. Traaer lab  s h a l l  then gynthesize r e l e t i v e l y  l a r p  amount8 of 

va r ious  key orbardo oompounds and packa,-,s them it convenient units. 

L standard pr loe  per m i l l i c u r i e  H i l l  be s o t ,  with A L C  approval, 

upon such item. 

coEpounds de l ivered  t o  him, it wi l l  be neceesary f o r  h i m  t o  first o c t a i n  

permission, a6 a t  present ,  fmm the Atomic bnergy Commission, after which 

Traoorlab w i l l  f o r m r d  the der i r ed  aornpound d i r e o t l y  t o  him. 

Before a primary u s e r  oan have one of these Carbon 14 

4. Primary u r e r s  dll pay t h e  s tandard or ioe  f o r  Carbon 14, inc luding  

handling charge8, d i r e c t l y  t o  the AEC. 

f o r  a stacdard synthesis charge not inc luding  t h e  c o a t  of t h e  r ad ioac t ive  

xmtsrtals. Upon o r d e r h g  radioaotive material8 for rtouk from Oak Ridge, 

Traoerlab w i l l  no t  be b i l l e d  for  6Uch m a t e r i a l s  but w i l l  be bonded t o  oover 

l i a b i l i t y  f o r  any l o s r s s  of  m a t e r i a l s  which may pcour during synthesis or  e t  

my t i m e  while they tire i n  Traoerlab's posreision. 

Traoerlab dll then bill theae u s e r s  

5. The materialr held by Tracer lab  sill be aveilsble f o r  an  inventory 

ahcch: at any time and oould be r eoa l l ed  by tha Atomic Energy Comdesfon In 

the oue tz t t imt  t h e y  should d e s i r e  to taie such ac t ion .  

dilution of b c t i v l t y  m u l d  ba M d e  i n  any sptheEi6, the Kc OOUld heve ma- 

terial of t h e  same s p c i f i c  activity re turned  t o  them as would be received 

by Tracerlab.  

Since no f u r t h e r  

. 
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It ahould be pointed o u t  t b t  Traaerlab u i l l  not a u a l i r y  am e. primary 

user of Carbon 14 but a6 an rpmt of the  hi..i' i n  a pos i t ion  6 M l t r  t o  t ha t  

now held by the S t u a r t  Gxy,en Compeny i n  d i s t r i b u t i n g  deuterium. 

t h e  procedure required f o r  t h e  primary u s e r  is uomerned, virtually no chanjes 

1.6 fer EL 

. 

would be made. 

The magnitude of the o a r i n ~ a  d i c h  oould be s f feoted is wcll  i l l u s t r a t e d  

by considering the o o r t  to h primary u8er of one m i l l i c u r i e  of =Ionic 

acid containing Carbon 14. UPdor p r e w n t  oondi t ionr  it would bo newsmry 

for T n o e r l a b  t o  ohrrgo $2000 f o r  a o m  m i l l i o u r l o  order of m a l o d o  acid.  Bowemr, 

lf w t h o r l r a t i o n  for  t h e  abom o u t l i h s d  plan uero givon, T m a e r l a b  oould rynthodgo 

ten mdlliourh l o t  of d o n l o  w i d  at a o o r t  no gnater than f o r  a 098 ~ l l l o u r l o  l o t  

. 

e t h y l  iodide. f f  t h e  propoaed p l a n  WN in effeot,  ne oould oharge $60/mi l l ieur io  

o r  ov8n fer8 lf oondi t ionr  warranted a produotion nm of g r e a t e r  than ten ndlll- 

O W 1 0 8  at 0- 

exem88 of pAoer nhioh oould bo a t t a i n a d  by l a r g e r  r d o  8 p t h 0 8 0 # 0  Ne do no t  

beliovr, t h a t  ruoh a s i t u a t i o n  l r  fafr t o  t h e  u l t ima te  p o e t  nor do um believe 

that it i r  o o n d w i n  to rtbulatlng the wlder t  p o s d b l e  ure of r a d l o a o t i m  

To 0wroOnJ tbir rituat'ion, T n a e r l a b  d e r i r e r  to ob- 100 m i l l i o u r i s r  

C Carbon 14, urder the p r o r i r l o n s  elready out l ined,  f o r  maklng ten key orgrmio 

u~tanoer i n  ten m i l l i a u r i e  l o t r .  kllmpler of ths types of compounds a h  

1 0 1 9 4 5 8  
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we would makr and &oak are methyl iodidr,  ethyl iodide, phenyl bromide, 

diaromethane, malonio aoid, R X I ~  aoetyl ohloride. 

In making t h i s  prouosal wo belien ita prfnoipal marltr t o  be speed, 

I minimum of duplication in handlinz, lower oeat,  and f u l l  oontrol of and 

uno by the *tomfc Ensrp3.' Cor~r, iaslon.  
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CONFERBNCE ON COMY?BCIAL DISTRIBUTION OF ISGTOPE-LABELED COMPOUNDS 

ldinutes of t he  Meeting 

Oak Ridge, Tennessee 
October 30, 1947 

L i s t  o f  those a t tending  the conference: 

Representatives of I n d u s t r i a l  Firms: 

W i l l i a m  E. Barbour, Jr ., Tracerlab,  Inc ,, Boston 
John Bates, Sun O i l  Company, Phi lade lphia  
W. C,  Beamer, Dow Chemical Company, Midland, Michigan 
A. V, Grosse, Houdry Process Corporation, ElIarcus Hook, Pennsylvania 
C ,  A, Hochwalt, Monsanto Chemical Compny, S t o  Louis 
Le A. Matheson, Dow Chemical Company, Midland, Michigan 
H. G, Miller, Tracerlab,  Inc., Boston 
E, J. Putze l l ,  Monsanto Chemical Compuny, S t .  Louis 
Merle Randall, S t u a r t  Oxygen Company, San Francisco 
De 
R. C. Swain, American Cyanamid Co;np~iny, New York 
DO La Tabern, Abbott Laborator ies ,  North Chicago 

. 

Stewart, Eastman Kodnk Company, Rochester, New York 

. .  
Representative : of Cl in ton  Laborator ies t  

Representat ives  of .the. Atomia. Energy Commission 
. .  

J. C O  Franklin, Manager, Oak Ridge Operations 
Po C. Aebersold, Chief, Isotopes Division 
H, Li Prioe,  A s s i s t a n t  General Counsel 

The following firms w e r e  i n v i t e d  t o  send representa t ives  but wero unable 
t o  do so; 

Organics, Inc., Chicago 
National Cylinder Gas Company , Chicago 
E l i  L i l l y  dc Co., Ind ianapol i s  

"&mbors of  the,  I n d u s t r i a l  Advisory Group t o  t h e  Atomic Energy Commission 
were also i n v i t e d  b u t  could n o t  a t t end  because of previous arrangements 
for t h e  f i r s t  formal meeting o f  t h i s  group which had been scheduled f o r  
t he  same date.  
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The purpose of t he  meeting wfist 

1. To expla in  t h e  need f o r  isotope-labeled compounds and why t h e i r  
production and d i s t r i b u t i o n  presents  a spec ia l  problem t o  t h e  
Cormniss ion. 

2.. To eslcourage in t e re s t  of firms in  a production tnd d i s t r i b u t i o n  
program--both immediute m d  long range. 

3. To f i n d  a b a s i s  f o r  procsodhg on an immodiote program f o r  supply- 
i n g  isotope-lnbolod compounds, t h e  program t o  include: 

a. Various pogsible  sources of synthesized compounds, such 8 6 :  

(1) Commercial synthes is  (poss ib l e  prof it) 

( 2 )  Synthasis  without  p r o f i t  os c publ ic  s e rv i ce  

( 3 )  Commission l ebo ra to r ius  

b o  Arrangements s u i t a b l e  f o r  

(1) Isotope users, p a r t i c u l a r l y  f o r  rosearch  and medicine 

( 2 )  Commercial synthes is  firms 

( 3 )  Commission, and i t s  advisory groups and l a b o r a t o r i e s  

4. To ascertain t h e  extent o f  commercial produotion tha t  cnn be  ob- 
ta inod  (a)witlhJ11the next  s ix  months, cad (b) i n  twelve t o  e ightoen 
months. 

5. To rece ive  ndvioe on t h e  p o l i c i e s  of  a ' longer-rango progrem which 
would include t h e  var ious  poss ib l e  sources of synthesized compounds 
and cons idera t ion  of t h e  in torcs tE  of producer, user#  and C o m i s s i o n ~  

(Stenographic r e p o r t s  of t h e  meoting are a v a i l a b l e  i n  t h e  f i l m  of the 
Isotopes Division. 
cuss  ode ) 

The fo l lowing  r e p o r t  i s  a summry o f  t h e  po in t s  d i s -  
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I. Opening Remarks 

A. 
reasons f o r  meeting i n  Oak Ridgo. 

Mr. J. C. Frankl in  reviewed the  p:irposes of' t he  conference and the  
He made the following poin ts ;  

The Office of Oak Ridge Direoted Operations has been s e t  up recent ly  
as a u n i t  of t h e  Commission and among t h e  du t i e s  assigned t o  it i s  t h e  
Commission's isotope d i s t r i b u t i o n  program. 

Mr. Frankl in  ind ica ted  t h a t  t h e  Commission f e e l s  t h a t  t h e  isotope 
d i s t r i b u t i o n  program i s  one of tho  more h p o r t a n t  end f a so ina t ing  aspeots 
of t h e  Oak Ridge Opercition and is ladon with tremendous p o s s i b i l i t i e s .  
ou t l ined  t h e  d e s i r a b i l i t y  of ge t t ing  i n d u s t r i a l  pa r t i c ipn t ion  i n  resecroh 
and development of isotope uses  and asked f o r  a stntement on t h e  broad 
pol icy  of how industry should pa r t i c ipa t e .  

He 

Tho roasons f o r  Governmont cont ro l  pnd d i s t r i b u t i o n  of bas ic  mater ia l s  
me;  
public  hea l th ,  Within thtrso l i m i t s  it i s  t h e  purpose of t ho  Commission, 
06 s t a t e d  by I&. L i l l i o n t h a l  i n  an address R t  D o t r o i t  on Octobor 6,  IJ to  
move awcy f r o m  t h e  present  Govornmant monopoly so t h a t  t h e  people of t h e  
Unitod S t a t e s  w i l l  r e a l i z e  t h e  f u l l  b a n e f i t s  of t h o  i n i t i a t i v e ,  t h e  tochni- 
c a l  s k i l l  and t h o  mmagorinl a b i l i t y  of h e r i o n n  industry.  We must f i n d  
oppor tuni t ies  f o r  i n d u s t r i a l  pa r t i c ipa t ion ;  t h a t  is, opportuni t ios  f o r  
prof it '' 

Ownorship of t h e  p i l e  and t h o  questions of no t iona l  s e c u r i t y  and 

T k s  opere t ion  of Commission f a c i l i t i o s  h V O l V 8 S  many ramif ica t ions  
which are  not normal business  operations:  f o r  instcnce,  running n town 
l i k e  Oak Ridge, t h e  necess i ty  f o r  secur i ty ,  tho  problems of h e a l t h  and 
sefo ty  m e  not normal business  operations.  
insofar  as poss ib lo  and as soon as poss ib le  i n  R program t o  encourage com- 
p e t i t i v e  e f for t  c h a r m t o r i s t i c  o f  t h e  normnl,. f r e e  en te rp r i se  which b u i l t  
t h e  gront automobile and a i r c r a f t  indus t r ies .  

It i s  our w i s h  t o  cooperate 

Our p a r t i c u l a r  problem today may be r e l a t i v e l y  small in  t h e  matter o f  
d o l l a r s  and cents.  
preoedent f o r  f u t u r e  r e l a t i o n s  o f  p r iva t e  indus t ry  and t h e  AEC. 

But it is of major s ign i f icance  in es t ab l i sh ing  8 

Be 
i n d u s t r i a l  pn r t i c ipc t ion ,  Dr.  P. C. kebersold presented t h e  experience of 
t h o  Isctopos Division i n  i t s  f irst  yocr o f  operation. The importmoe and 
need for t h e  synthes is  m d  d i s t r i b u t i m  of  isctcpo-lnbeled ccmpounds were 
developed us f o l l o w s  a 

6s u basis  f o r  discussing an enlarged program which w u l d  include 

The oxpocted demmd was prc jec ted  frcm shipments cllrondy made and f r o m  
e. reviow cf R C 14 survey wfiich had been ccnducted by tho  Isotcpes Division. 

I O l Q 4 b S  
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The f n c i l i t i c s  me.ilc.ble for synthusis  include (1) isEC l a b c r a t o r i e s ,  
(2 )  nonprof i t  l abo ra t c ry  ~ p3:rntii ris uridcrrtcken by p r ivn te  cnd i n d u s t r i a l  
ins t i tut ions,  cnd ( 3 )  c o r i o r c i d  l c b - r c t ,  rics. 
l a b c r a t o r i e s  i n  t h e i r  rcsonrch and deveiopmvnt prbgrnm a r e  prepmod t o  
f u r n i s h  l imi t ed  q u a n t i t i e s  of C 14-lnbeled conprunds immedictely, t h e s e  
compounds m u l d  n c t  sorvo r.11 t h e  nocds of  i s r t s p e  use r s  and, i n  t h e  long 
run, Ccmmission resonrch gr<ups  wculd n - t  wish t o  func t ion  as production 
un i t s .  

illthough Ccmmission 

The Commission has  c e r t a i n  ob l iga t ions  under t h e  Atomic Energy Act t o  

1. Insure  adaquate hee.lth pro tec t ion  t o  t h e  publ ic  as  w e l l  a s  t h e  
use r s  of atomic energy ( rad io iso topes) ,  

2. Encourage proper,  s a f e  and worthwhile uses  o f  r ad ioac t ive  by- 
produats of atomic energy ( rad io iso topes  ), 

Strengthen f r e e  competit ion i n  p r i v a t e  en terpr i se .  3. 

The u l t ima te  user of  isotopes,  t h e  customer, must be considered. He 
is concerned'with t h e  f a c t o r s  of 

1. P r i c e  

2. Quali ty  o f  product 

3. Tine 

4. P r i o r i t y  o f  use  ( r e sea roh  and medical uses  have precedence by 1aw)b  

The production techniques of radioisotope-labeled compounds were 
b r i e f l y  s t a t ed .  
f a c i l i t i e s  ( t h e  p i l e ) .  
micro-techniques (1 m i l l i c u r i e  t o  20 m i l l i c u r i e  
2 grams of radiocarbonate)  . 
high y i e l d s  because of the  value and s c a r c i t y  o f  primary materials. 
also iinportant t h a t  the  di lu . t ioo wi th  ord inary  carbon be a minimum and 
t h e  p o s i t i o n  of  l a b e l i n g  be d e f i n i t e .  
c r eas ing ly  important ns q u a n t i t i t e s  of muter ia l s  become l a r g e r  because of 
t h e  g rea t e r  heel%h hazard: 

Frimary m a t e r i a l s  must of course be produced in Commission 
The s c a l e  of' operat ion w i l l  be  small, involving 

batches involve 0.1 t o  
E f f i c i e n t  processes  are important f o r  i ncu r r ing  

It is 

Radiochemical techniques become in- 

Allocat ions,  of course,  nus t  be con t ro l l ed  by t h e  Commission. The 
Atomic a e r o  Act ca l l s  f o r  c l o s e  observance of h e a l t h - s d e t y  s tandards 
( inc lud ing  r e c a l l  of improperly used mater ia ls)nnd provides  t h a t  fundmen ta l  
resenrch  and medical research  o r  therapy h m e  p r i o r  use of m n t e r i d s  c v a i l a b l a  

The Comission d e s i r e s  t o  adopt p o l i c i e s  and make arrangements f o r  sup- 
p ly ing  isotope-labeled compounds which w i l l  s n t i s f y  immediate ns wel l  a s  
long range needs o f  i so tope  u s e r s  and c t  t h e  same t ime develop through 
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p r i v a t e  en te rp r i se  whttever business  p o s s i b i l i t i e s  mr.y e x i s t .  
pabts  in t h e  conference wore asked t o  give t l i e i r  r.dvice on formule.ting 
des i r ab le  supply arrangements f o r  isotope-lr-beled compounds. 

The prxrtici- 

Cc 
He wished, however, t o  nssure those  prosent thnt ,  although provis ions o f  
t h e  Act must be observod he could see no grant obs tac le  i n  t h e  way of 
achieving t h e  n b  of tho  meeting; t h a t  is, t h e  development of methods t o  
ob ta in  industry-wide p c r t i c i p a t i o n  in t h i s  program. Mr. Pr ice  e tn t ed  
t h a t  it wafi safe t o  assume t h a t  t h e r e  were no legal aspec ts  of t h i s  program 
whioh could not  bo met s a t i s f a c t o r i l y .  

H. L. Pr ice ,  Ass is tan t  Gonerd Counsel, had no prepared stetoment. 
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II . Discussion 

A. Fiss ion  Products. Dr .  Grosse asked r.bout t h6  avai le .bi l i ty  of f ission 
products f o r  in-y. 
g rea t  value i n  t h e  futuro.. 
aomplexity of t h o  mixture and 1 a g e  m o u n t s  of ohomicals added, t h e  iso- 
l a t i o n  of f i s s i o n  product materials from wnste sources remained l n r g e l y  
on unsolved problem. 

B. Patents .  Mr. Hochwr.lt r a i s e d  t h e  quest ion of petents-would i n d u s t r i e s  
h a m  pritent r i g h t s  on processes nnd new production methods? We SwcIin s a i d  
t h a t  indus t ry  in gencral  wns V G ~ J  anxious ‘to s tudy t h e  p p s s i b i l i t i o s  in- 
volved in  t h i s  typo of work, b u t  could not  continue i n d e f i n i t e l y  i f  they  d id  
not  m e  oppor tun i t i e s  f o r  p r o f i t .  Ur. Pr ice  s a i d  t h c t  a Commission advisory 
group wns studying tho  wholu problem of  pn ten ts  but  t h a t  it WRS u n t i r o l y  
reasonable t o  expect cn indopendent stctoment o f  po l i cy  in t h i s  pcrticu1r.r  
f ie ld- - the  use of unc la s s i f i ed  rndiotiotive ond s t a b l e  isotopes.  
genoral opinion wc.s t h a t  t h e  AEC had no spec ia l  i n t e r e s t  i n  pntonts  except 
those  r e l n t i n g  t o  t h o  use of f i s s i o n a b l e  mnter ic l s  and tho dovelopment of 
mil i tary weapons. It was admitted thct  by prosent  a l locn t ion  procedures, 
p ressure  could bo brought on any ono nttempting undosirable  oxp lo i t c t ion  
of a discovcryr  Mr. Frankl in  pointod out  t h a t  t o  spread t h i s  work in t o  
indus t ry  it must be p r o f i t a b l e  industry.  
t o  t ake  II r i sk .  Ho f c l t  t h c t  th6  problem of pRtcnts could be worked out  
s a t i s f a c t o r i l y r  

Lira Hochwdt thought these  products w i l l  b e  of 
Aeborsold pointod out  t h n t  because of  t h o  

The 

Industry must havo an incont ive  

C. Reports. 
rad io iso tope  d i s t r i b u t i o n  which provides  f o r  r epor t s  on use  of  materials. 
He believes t h a t  t h o r e  is a p o l i c e  powor inherent  i n  t h e  r equ i r ing  of 
reports .  
are c l o s e l y  r e l a tod  in  the minds of industry.  
t h e  agreement contained no clause r equ i r ing  pa tont  disolosuros.  
showed t h a t  t h e  Act roqui res  an app l i ca t ion  be f i l o d  f o r  materials and 
thtit materials b e  used only in the manner disclosod in t h o  appl icat ion.  
Rather than employ a ln rgo  numbor of inspectors  it was dotormined t o  s e l e c t  
users c a r e f u l l y  on the bases  of safo uses and ava i l ab le  f a c i l i t i e s ,  and 
roqui re  w r i t t e n  stntemcnts cs t o  use. There has  been no pressure  brought 
on a p p l i c m t s  t o  prepcre  mora than a s t a t enon t  concerning t h e  general  use  
and such roport docs not havo t o  b e  f i l e d  boforebpatont app l i ca t ions  are 
c omp 1 e t  ed 

Mr. P u t z e l l  objected t o  t h a t  c lause  of t h e  agreoment form f o r  

It WRS gene ra l ly  agread t h a t  tho quest ion of pn ten ts  nnd r e p o r t s  
Aebersold explained t h a t  

He a l s o  

bk. F r m k l i n  said thGt although t h e  law providos f o r  supervis ion 
respec t  t o  hoa l th  nnd safe ty  p rac t i cos ,  tho a c t w l  production a d  hec l th  
r e s p o n s i b i l i t y  belongs t c ?  industry.  Mr. Smin bcl ioved indus t ry  w o d d  
n o t  object,  a f t o r  a pa tont  was obtained, t o  submit t ing t o  an inves t iga t ion  
t o  see  if unse.fo use was be ing  made of mnter ia l .  
regulcLtion and code r a t h e r  thm by po l i c ing  o r  d e t a i l e d  r epor t ing  appeared 
t o  be tho  more ncceptnble so lu t ion  t o  t h e  i n d u s t r i a l  hygione aspects.  

Maintoncnce o f  con t ro l  by 



D. Pricing. W i l l  the LEC a t t e m p t  t o  cont ro l  p r i ces?  The t w o  means of  
, c o n t r 6 1 v i s u a l i z s d  by  MI-. Hochvalt could be (1) a c t u a l  supervis ion and 

approvnl of pr ices ,  a d  (2 )  r e t u r n  of  Comnission l a b o r a t o r i e s  i n t o  the 
business  of producing compounds. The p r i m  system used by t h e  k3C was 
oxplained by kebersold as es t im. ted  "out-of-pooket" cos t s  t o  t h e  Govern- 
m n t ,  excluding amort izat ion of major p l m t  f a c i l i t i o s .  
have t o  r e a l i z e  A p r o f i t  and meet competition. Even without  competition, 
p r ioes  must be a t t rmt ive  t o  t h e  user t o  develop a mnrkut. 
opinion was t h a t  propsr  p r i a e  l o v e l s  would be reached by indus t ry  through 
i t s  normal p r a c t i c e s ,  

Indus t ry  would 

The general  

Research dono by AEC l a b o r a t o r i e s  in developing a synthssis may con- 
s t i t u t e  n subsidy f o r  d i s t r i b u t i o n  of  t h e  p a r t i c u l c r  i t u rn ,  b u t  t h e  infor -  
mation would be equal ly  nva i lab lo  t o  011 firms. 

The fol lowing suggest ion was disoussed bu t  n o t  ccceptodr T h a t  the 
AEC have each ooqound synthosizcd by t h o  lawst bidder  cnd re turned  t o  
t h e  irEC f o r  d i s t r i b u t i o n .  
thoy m i l d  p r e f e r  t o  d i s t r i b u t e  d i roc t ly .  

Reproscntativos of in-torestod firms indica ted  

The Monsmto rop resen tn t ives  presented ost iw-tod p r i c e s  f o r  methanol 
production whioh rangod from $250 per  m i l l i c u r i e  t o  $700 per  m i l l i c u r i e ,  
depending on the s ize  of the btitch (100 mc o r  20 mc) 5 

amort iznt ion of l abora to ry  i n s t a l l a t i o n ,  equipment, labor ,  suppl ies ,  d i s -  
t r i k u t i o n  c o s t s  and c n o t  r e t u r n  of 15 porcont on the investment. It was 
admitted t h a t  i f  a considercble  number of oompounds were being produced 
and sold by  the S E ; ~  laboratory,  tho c o s t  f o r  a s inglo  item,such a6 tho 
methCnO1, would be roducodr 

Tho p r i c o  included 

E. 
was d i r e c t e d  toward obta in ing  s p c o i f i c  recommendations on materials t o  be 
synthesized. debcrsold prosentod t h e  following l i s t  of  organic oompounds 
o f  spoc in l  interest .  
as t r a c e r s  or as the first s t o p  toward t h e  preparc t ion  o f  more complex 
compounds . 

Compounds of P a r t i o u l a r  Interest .  Tho afternoon ses s ion  of the meeting 

Theso a r e  "intormodiLtes" or coxpounds of most use 

1. Intcrmeaiatos  o r  General Products: 

Barium carb ide  
&thy1 iodide 
hiethyl a lcohol  
Formaldehydo 
Formic k i d  
Ethyl iod ide  
Ethyl c lcohol  
i,c c t nl de hyde 

Acetic ac id  
Ethyl ene d i c  h f o:idc 
Ac etone 
S t e a r i c  ac id  
Potcssium cyanide 
bklonic e s t e r  
Benzene 
Toluene 

( 1 7 )  Diazomcthane 
(18) Ethyleno oxide 
(19) Phenyl bromide 
(20) ihcetoccetic 

e s t e r  
(21) Isoprene 
( 2 2 )  . Urea 
(23)  Pvridine 

(24) Thiourea (25)  Brombcnzono 



2. Special  Products of Great I n t e r e s t s  

Sugars - f ruc tose ,  glucose, e t c .  
S t e ro id  hormones 
i-0 a c i d s  
Seleotod f a t t y  acids  

Traoorlab, I~c., has  a l ready  presented t o  the I S G  a proposal f'or 
production of isotopo-labeled compounds. Mr. Barbour be l i eves  they  can  
produco items above numbered 1, 2, 7 ,  9, 11, 12, 13, 148 15, 17, and 19 
and o t h w s  no t  l i s t o d s  glycine,  nce ty l  ch lor ide ,  ph tha l i c  acid,  t e s tos t e rone ,  
and methylamine. 
about 10 m i l l i c u r i e s  of s i x  t o  e i g h t  compounds on a month's not ico.  

T r n c c r h b  WRS w i l l i n g  t o  undertake t h o  production o f  

I t r e  Bochwalt s a id  t h a t  i f  tho bns ic  p r i n c i p l e s  a re  sn t i s f ac tb rp ,  
Monsmto would bo  in t e r s s tod .  
t o  a d e f i n i t e  program u n t i l  formal  announcoment of pol icy  by t h o  Commission. 

Hovmvor, t h e  conpmy would n o t  commit i t s e l f  

E$.* hain ,  spoaking f o r  Cyanamid, s t a t e d  h i s  company was n o t  i n t e r e s t e d  
in cornorcia1 synthesis .  
ooqounds for t h e i r  own r e smrch .  

Howover, Cycnnmid would cont inue t o  mako rad  us0 

Tho Dow Cheniccl Compcny, represented  by Mr. Beamor cnd Mr. Mtltheson, 
would be glad t o  ndd t o  t h e  c v a i l c b i l i t y  l i s t  m y  conpounds p r o p s a d  in 
compmy lnbora to r i e s  in excess of noeds. 
in t h e  c s t c r p r i s o  on n commercial bas i s .  

Howevcr, thoy wero not  i n t e r e s t e d  

& a  Tnborn o f  llbbott Labora tor ies  thought h i s  f i r m  1: x l d  be in to re s t ed  

Lbbot t  would be imnedis te ly  concornod vrith urea, t h iou roa  and 
only i n  a cooperat ive program wi th  o the r  users ,  p referab ly  those  in mcdicnl 
resonrch. 
poss ib ly  malonic ester, . 

Other f i rm represontcd were p r i n c i p a l l y  ix t e ros tod  in s t n 5 l e  i so tope  
compounds. 
consider ing re-onter ing the D 
t heso  mterials on c o n t r e c t  w i th  t h e  IIEC)* 
production of deutoro-compounds and s o t t i n g  up mass spectrometer mRlysis 
serv ico  

Mrm Randall of the Stuart Oxygen Compmy ind ica t ed  his f i r m  wns 
and D20 production f i c l d  ( thoy now d i s t r i b u t e  2 S t u a r t  i s  a l s o  consider ing 

Eas tmn Kodak makos N 15 md C13, Mr, Stowart ou t l i ned  t he i r  d i s t r i -  
bu t ion  procedure in  some d e t a i l .  
l imi tod  demand only after tho t o t a l  numbsr of  orders  equals t h e  minimum 
mount  produced in E conplcto synthes is  operation. 

Eas tmn  w i l l  produco compounds of 

Tho Houdry Process Corporction rind tho  Sun O i l  Compnny, represented  by 
ldr. Grosso and ldr, Bates,  respec t ivc ly ,  hcvo a coopcrct ive venture  f o r  con- 
s t r u c t i n g  a p l an t  f'or tho product ion o f  C 13 and 0 18. The p l a n t  i s  not in 
production cs y o t  cnd plans f o r  synthos is  opera t ions  are incomplete. 
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111. Surnrmry 

1, Tho Commission should make a general  publ ic  announcsment of 
po l i cy  i n  regard t o  t h e  isotopo d i s t r i b u t i o n  program onr 

cq A v a i l c b i l i t y  of m t c r i a l s  f o r  comnorcial usos. 

b. Pa t en t s  i n  synthos is  and use of materials. 

e. Roports on USOS.  

d, P r i ces  on isotope-labeled compounds. 

2. 1, reasonnblo po l i cy  f o r  t h o  Comiss ion  t o  follow i n  tho  synthes is  
and d i s t r i b u t i o n  o f  isotopo-labclod compounds would bo as f o?lovrsr 

a. Tho Coxmission d i s t r i b u t o .  only thoso .zr,,torids which c o w  
m r c i a l  firms (sro no t  proparod t o  produoo and d i s t r i b u t e  
within thu noxt  six nonths, 

b r  Quantities d i s t r i b u t o d  by t h e  Commission t o  each custonor  w i l l  
be  l i m i t e d  t o  imiiedictu noeds of the usor (say, in  general ,  
not over o m  n i l l i c u r i o )  t o  reduce tho  p o s s i b i l i t y  of "stock 
p i l i n g "  which would adversely effect  f u t u r o  conxnercial pros- 
PQOtSq . 

C. The Conmission would withdraw f r o s  production o f  any coxpound 
when a commercial f i r m  demonstrutos it can rmke s a t i s f a c t o r y  
synthesis 

de  The Cornmission w i l l  m4ke c l e a r  thr , t  i t s  p r i c e s  a re  dcr ivcd  from 
r r b i t r w y  costs e s t ab l i shed  without '  r ou t ine  product ion 
oxporioncc. 
l abo ra to ry  f n c i l i t i o s ,  oto., n o t  considorcd i n  the  Connission's 
charges,  nnd p r i cos  :my be r e l a t i v e l y  highor. 

Co!mercial production m y  involve c o s t s  fo r  

e. Synthesis  processes  which have bean devolopod i n  Comiss ion  
l a b o r a t o r i e s  should bo m.de freely ava i lab le .  

f r  The Comiss ion  m0.1~0 i so topo- la te led  coixpounds which are n o t  of 
i n t e r o s t  o r  p r o f i t  t o  c m o r c i a l  f i rm bu t  a r e  important f o r  
s c i e n t i f i c  resecrch., 



1 0 1 9 4 7 2  



_ . .  - E%CL3SURE 5 c -': -- 

1 0 1 9 4 1 3  



, , .... 

a .  
LQ '0 

.-. 
- 4  u v  

b .  
m c 

d 



8 8 8  : - g  

t 

uc) 
P 
3 
e 

w 
4 

8 
0 

. m  
W 
4 
0 
e 

3: 
V 
0 
0 
4 
Y 

3 
0 . .  

f % ' g : n ,  0 a 
e 
N w i J 3  



E. 

e. 

10. 

11 e 

12, 

13. 

14. 



- 2 -  



1 0 1 9 1 3 8  



A dirautrion of t h o  Ttaoerhb produotion potrntial of C lS-labeled aemparrndr 

m a  held in Oek hidre en Febrtmrg 9, 

oeted that t h q  muld ntkethlr follaring labeled materielr arrilrblot 

In t h i r  mmting, Dr. hnriqU.8 i n d b  

1, 

2. 

3. 

4. 

:.5 . 
6. 

7. 

8. 

Barium ewbonata, 
of pumhrrr Order.. 

purity,  r i t h l n  one weak after reoslpt  - 

Amorphour earbon rfthia one week af’tsr reoeipt of puraharr -* 
0rd.r a 

Carbo d and ethyl aoetmte, b y o n h e r  1, 194t. 
1 h b a l e d  rr?U methyl labeled aortia m i d ,  aaetyl 

- -  

Uter rur1.r o f t h a  produation faailitier and other oomltnmntt  of 

Traaerlib, it appears that  t h i r  produotion rahoduls may be ratirfsator~ly 

mot. 
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D R A F T  

Enal0.ut. 7 

Approval i r  hereby ciren w i t h i n  the lb i ta t iona  l i r t r d  below for tho  program 

for "syntherir and Distribution of c 14-l;lbSled C O I E ~ O U ~ I ~ B "  originelly prermtod 

by A. Po Pollmu, t o  n. J. T%lliuns, then 2?.ar,pr, ? i e ld  Oporationr, July 24, 1p7. 

Authorisation of budget allorrana~ for the proeram r h d l  not axooed ~S0,OOO t o  

tho  end ofthe f i roa l  year Jmm 30, 1949. Ch.rg.8 nmdo on tho bud@ rhall 

inolude ohargor for C 14, nmdmyr, axpondablo material8 and ovorhead on 

the mama t o h d u h  88 u r d  In ortimeting oortc, but net to inoludo ohugor 

for reroaroh and dsnr'lopmmnt, oapit81 equipnu& and rental of f rol l i t ier .  

- 

The oh0100 of ~ ~ l n f i t y  and quality of mynthorirod aorapaundr nhoa~Id bo 

f lex ibla ,  although tea aomgoundr are 8uggo.t.d by tho Lr&opmr mrlsion, ORDO, 

in emlosure "Corf E8thmter of hgga8t.d c 14=&beled Compoundr Bared on 

E8tt;iumted Ekmurd8". 

Uirtribution are t o  be made b! the Imotopsr Oiririon, ORDD, rf'tor weighing 

adviae from intererted C o d r r i o n  and oolllrarralal 80woes. 

The final bedrionr on ruah produotion for off-Conaai8slon 

Coqoundr produoed w i l l  be handled in the  ou8to~mry rrr.pner of other radio- 

iroto?s material, rhipmmtr and ohvgsr  b e l q  made by CUntan h t i o l u l  

Laboratory, k t e r i e l r  are t o  be sh ipmd t o  the h o t o ~ o r  Offior a t  Clinton 

Kationel Laboratory with  adequate label ing oonoernlng oontent m d  aredit for 

produati on. 



h b O l . 8  on a11 ruoh oolnpoundr 8 h O U l d  gtvo (1) r t m o t u r r l  formla 8howlag 

l r b r l o d  d a m 8 ,  (2) net weight, (3) r a t i v i t g  prcsont, (4) r r t e r  oontent 

and all other date rfiloh would ho pertinent for  f u r t h e r  ryn the t io  and b io log ioa l  

work. 

on t ho  oxten t  of t h o  inoludod dnta. 

In rpgard t o  the lmrt I t e m ,  h. Calvin rhould he frog t o  exeraire judFr;ms* 

The oompoundr rill bo sold rooording t o  t h e  approved o o r t  e r t i m t o  rohoduh 

in UIIO at  Clin ton  1;ationrI Laboratory (oo r t  = man-day8 x 20 L 1.33 x 1.85 

t 008% 

O o r t  Of fer0 or O X p O n r i T @  oheniaa l  oonrunmd). 

data t o  t h e  Iootoper Divisioo on (1) man-hourr oonrumd, (2) l rotope oontent  

of isotope oontont  in laboled aompound and i n  unrooorotrblo form 

It w i l l  bo nooorrary t o  E U ? p l Y  

fn laboled aompouad mnd in w o o o r e r a b l o  form and (3) oort of ram or  OX- 

poneire ohemioal o o n s w d r  soto t h a t  ohmrgor w i l l  nat bo mado Par rorsaroh 

and dmelopmsnt pharer ai .yzrtherer, o a p i t a l '  oqulpmsnt and r e n t a l  !'aailitiOS. 

Charger f o r  ind iv idua l  oompormdr $11 bo ret by the  Imtopsr  D l v l r ~ o n .  

Roqusrtr for r a d l O h O t O p . 8  t o  bo umed in t h o  produotbn rhould bo filed w i t h  

thm frotoner Division on intra-Commlrsion Request Form 558 in tho u r u a l  

rmmer. 

The frotopor Dlririon ~ l r y  bo aontmoted direot ly  for rOOO2mwnd8tiOD8 of other, 

4 n t h e r e r  to bo performod. 

Encl. I 

C C t  

C o s t  E8timate6 of . . 
J. C. Frmklin, Bsnacer, O R W .  
J. C. Franklin, Llanaqor, ORDO, Attn i  Irotopos Dirfrion 
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Contract AT-30-1-Gen-150 

RAD1 OISOTOPE ADULTERATION 

One gram of a i r  I r radiated by one roentgen w i l l  diss ipa te  
83. ergs o f  the radiant energy, 

8.3 ergs/day = 3.6 x lo3 eMV/minute = 1.64 x 10’’ curies @ 
1 e MV/d i s In  t e gra t i on , 

To adul$erate one curie s o  t ha t  the energy dissipated p e r  gram1 8 of element z 8.3 ergs/day would require E o r  6.1 x 10 E 

grams of the adulterated element.. (E = electron megavolts average 
energy per dislntegration. ) 

elemental adulteration 

1.64 x loog 

Isotope 

1 

llNa24 

15 

H3 
6c14 

P32 

20ca 
45 

26~e59 

sr89 
38 

90 
38” + 39Yg0 

1131 
53 

- 
E 

6.5 x 

5.8 x loo2 
4.61 

0.7 

8.3 x loo2 

0.5 

0.94. 

0.645 

- 

kg/milllcurie 
t o  achieve 8.3 erp;s/gm/dag 

3.97 

35.4 

2.82 X lo3 

4,27 x lo2 

50.6 
2 8.05 X 10, 
2 3.05 x 10 

2 5.74 X 10 

3,94 x lo2 
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