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cerroll L. Filson, Genmeral Lsnsier, %as.ington February 20, 1948

~

J. C. Franklin, Mansger, Oak Ride

ATTHOTITY POR DISTRIFUTION COF T oICISOTC Y. -LAR. LuD GO OUXDS SYKTHE SIE7D
IF COKKISSION LABORATCRI-S

REF"R T0
SY¥BOL: ALCE-8

Horein is suggested the necessary action to complets the arrangensnts
developed by the Jeotopes Division, Osk Ridge Operstions, and your
offies for s ccordinated program between Commission and commercial
laboratories for the preductien and distributien of compounds labeled
with radicisotopes, partisularly C 14, The aotion suggested is based
upen the lateat discussion of this subjsot betwsen you and Ur. Asbersold
in Washington, January 19, 1948.

For your referenss, eopies of pertinent dosuments ars attached (ses
14st of encleosures).

As msy be noted in Englosure 3, dated Ootoder 2, 1847, Tracerlab, Inc.,
presented 8 proposal whereby this soneern would produce apd distribute
C 14-labsled sompounds. PFollowing the Assistant General Counsel's
opinion that nme spesial eontract wis nescssary for the resale of allo-
eated radiomaterisls and in line with the sgresment resched in the
October 30, 1947, mesting (Enclosure 4), 100 milliouriea of € 14 were
allocated to Tracerlad on Desember 29, 1947, This was an spproval of
their request, dated Desember 13, 1947, These (oouments are om file
in the Isotopes Divisien.

On Pebrusry 5, 1948, & meeting was held between manbers of Clinton
Laboratory Division, Clinten Batlenal Laboratery, tae lsotopes Divislon
snd Traceriad, Inc. Detalls ef Tracerlad's production plans were pre-
pented st this mesting. Thess plazs sre given in tnelosurs 6. After
review of the production fasilities and other coxitments of Tracerlad,
it sppesrs that this produetica schedule is ressocnable. -

At present, the organis synthesis program at Clinton Nstional Laboratory
has marketed only C lé-lsbeled methanol, Although work en other syn-
theses is sbout sompleted, no new sompounds are expseted to ariss frox
Clinton Nsticual Laboratory within the next two sonths. 1o view of

this outloek sa the produstion ef C 1l4-1abeled sompounds, the lsotopes
Division wishes to reccmmend that authority be riven to the Rerkeley
Area for the pursusnse of Dr. Calvin's prograsm wish the necossary modi-
fications %o oconforz with sgresment reaghed in the October 30, 1947,
moeting. Dre. Calvin has recently submitted through the Berksley Area
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Cerroll s P lison February 20, 19848

Jo Ce Freuklin

“R TC
SYRBOL ¢

AUTOTITY Por DISTFIBUTIOE OF BLUICISOTRY «LABIL.D CCRIOURDS IYRTL:SILLD
Ik CO2UIISRION LABOTATINILS

A:CK=6

Office to the lsotopes Division more upeto-date information on
production cost of certsin C lé~labeled compounds which he is pre-
pared to make, Fleuse note :nclosure 5. Lneclosure 7 is draft of &
sugrestod memorandumn to suthorisze this arrangement with tane Berkeley
Area, This offlce rcoommends tiat tiiese modifications be accome
plished by the Isotopes Division and the Lerkeley Area with the
assistonoce of Dr, Calvin.

Other L C installations and sponscred laboratories have synthesized,

or may synthesize, radiosotive labeled sompoundes of varylang complex-
ity for use ir research in the Comzission's behalf. Onoe developmental
work on the syntheses has been completod and apparatus assembled for the
syntheses, little additlonal exponditure other than for C 14 would be
invclved to make larger batches of the oompounds than are regquired to
meet Commissjon needs, Those oxtra guantities could be distributed
throuzh Clinton Hatiomal L~%oratory in the manner recommended for those
produced by the Blo-Organiec Division (Dr. Calvir's group) at berkeley.
For example, Dr. Wright Langham at Los Alamos Scientifio Laboratories
has synthesized C l4-labeled pars-amino-~bensonic eeid¢ and nicotinie
acid, He has indieated to the Isotopes Division his willingness to
make additional quantities of thess uscful compounds for other inter-
ested investigstors doth in end outside tae Comuission, provided
suiteble mechanisz of distribution was ostublished aznd authority
granted., Since gsimilar gituations have arisen st Argonne Kational
Laboratory and Brookhaven Xstional Laboratory, it is rooommended that
8 directive establishing this prosedure be given the various Area Lane-
agers and thet the coordination sctivities be delegated to the Isotopes
Division, Osk Ridge o;erations. Draft of suggestod memorands to suthor-
izc these srrangenents is I.nclosure 8,

All arrangements will be made in scoordance with the undar:tsnding
reached in the meoting of October 30, 1547,

Je Ce Franklin
"nolges

1. Cy. komo fr ¥Ji to CL¥, $/5/47 w/atts, Synthesis Program, berceley
2. Cy. komo fr CL+ to JCF, 8/29/47, Synthesis fro;ram, Berkeley .
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Cerroll L., Vilson . ¥ebruary 20, 1648

Je Ce Franklin

£TT. CVITY FOR TISTRIBUTIOK OF RATICISOTO? TABL.D CCE™CUYDS TYRTH CIZ.D

I

CCUMUTISSICR LAXCERATIFICS

A CE=6

s.
4,
5.
6.
Te
8.

Cy. 'roposal fr Tracerlab, Inc., to lsotopes Div., 10/2/47

Cy. ¥emo fr JCF to CLFE, 1yzy47, w/linutes of Oot. 30, 1947 Leeting
Cy. Xemo fr FPHB to 7°CA, 1/29/48 w/attl., Synthesis Prograx, berkeley
Fesume of Yeeting Feb, b, 1948

Draft of kemo fr CLW Authoriszing Synthesis Program, berkeley

Draft of Xemo fr CL* Authorizing Production of Limited Juantitics
of C l4-Labeled Compounds for lsotope Distribution "rogram

3
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STYMBOL:

COoOPY
’:M"Jh&

Carrell L. Tilson, Jeneral Menager, September 3, 1847
w‘.hmm. DOCO

Walter Jo $illlazns, lanager, Pleld perstions,

Cak Ridre

PROPOSAL #CR DISTRIEUTIOY 4F € 1%— LETLEY COVMPUTRLLG LYUTIH ST L ROy
BERRELEY ANSA PLUOTAM

AZTR=G

It is hereir proposel that C lé-labeled compounds s;mthesized by the
Blo~Orpanic ilivision, Radistion lLaboratory, ferkeley, Celifernia, be
‘ncluded ix the normal off-Comuission radicisctope distribution programe
The Berkeloy syuthesis program would be performed in closo ccllaborstion
with the Isctopes Eranch snd Clinton iaboratories, and actusl distribe
ution would bs mmde through Clinton laboratoriess

Seneral avallability of widely useful types of C li-labeled compounds
is ossential to the progress of treoer research progretss in zany sci-
entific and medical investigstiona. In fast, an eotive propra: for
provigion of isctope labsled compounds is exoesded only bty the general
isotope disiwribution prograz itself snd the advisory isotope field
service in its imporience to such investigations.

lUetalls of the proposed Serkeley progran for synthesis of C lé-lebeled
ocoxpounds for off«Comaission distribution, snd further anslysis of the

‘proposal by representatives of Clinton Letoratories end by the Isotopes

Eronck, are oontalined in ‘the followiny doounants, ooples of whioh ars
sppended:

A ix T « leworandum “"Svnthesis and iistribution of C lé=lLadeled-
Compounds™, from Ae. Pe Pollzsm, Ares lmnager, berksley,
10 We Je Tiilliaxs, lisnager, Field Operations, dated
July 24, and its sttachaoents. .

Appendix Il - kemorandum, "Cost Cstimate for Synihesis of C li-~labeled
Compounds™, {rox A. I'e Pollman t0 %. Jo Hillicma, dated
August 14, 1947, snd its attachamts.

Appendix Il « Sumnary of deeting on C l4-labdeled Compounds, Clinton
Laboratories, July 30, 1947. (prepared by ths lsotopes
branch)e

ix IV - Cost Lstimates of Proposed Derkelay C 1¢ Synthesis Mropran
Besed on Lstimated Lewnsnd of Resulting Compounds {prepared
by ihe Isotopes Branshj.

CoOPY
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C_OZP.Y

Carrcll L. sillecn sepleooer I, 1647

| fielter Jo Willigus

PRPUPOBAL FON DISTEIFTTIW OF O léelABiLil Co woilide SVVTLLTIN ALk
BLPKULEY AREA PROGHAYN

LECFR0

Appandix Ve  Sugpoatod Sele Irices of Compounds end Hesulting Invonw
(preparsd by tho Isotopes Iranoh)s

In trief, these appendices contein the following informationt

Lppendix I, Berkeley rroposal

The Rlo=lrzanio Livision, heeded by Dre. Uslvin (alvin, has nade
extansive progress in the synthesis of C lé~labeled compoundse Ihe
progress of this Livisicn exceeds by far that mede by sny cthor Cooe
nission or ofi-Commission leboratory, sakinp its experience and facili-
ties wique at this time.

4lihough ire Calvin's progress is one of recoarch and develcopueat
and in the long run does not propose to be otherwise, Lre (alvin is
willing a8 an expedient interim measure to use the unique experiezxce
and fucilities of his group io synthesise quantities woulu be Sforwaried
to Clinton lLalarstories anc made availeble for both Commission snd ofie
Comnission uses.

The proposal has the enthusiastic endorseaent of the Laborstory
Uirector, Profossor Es C. lLewrence, snd the provisions are & pproved by
the Serkeley Area imuager. DUre Calvin's proposal and the corpounds his
group is propared to synihssize sre detaliled in the atiachuent to ihe
covering me.orenduls

fopendix 1l. Serkeley Cost tetimates

Yroz informetion furnished by the Isotopes Irsnch on the types and
Quantities of cospounds thet would zost likely be in Lassdiate newd,
Lre. Celvin prepared an outline of e € 14 synthesis prograz that would
moot these necds. The Lorkeley Area Cffice and Ure Celvin themn prepared
the tatle of cstimmted cosis of the compounds, which iz sattzohed Lo the
supporting meworandum.

cCoPY
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Carrcll L. ®¥llso Seprember &, 1947

N&W Jo Williaxs

PROPOSAL FUR DISTEIDUIIOL OF € M4=LASZLLL CUFUUKDe SYRTHESIZED "BiOER
BRREZLEY ~EEA PRUGHAS

SYMBOLs AEGS-S

(

- It is Y0 De noted that the formule used for estimating coste is
the ssse as that used by Clinton laboratories in the pricing of ell
radioisctopes and isotope compounds. This is desirable for wiforalty
in prioing. As pointed out by Mre Pollmex's memorancus, cers was taken
in the preparation of these estimetes to iusuwre that thoy will not be
exgeeded 1in ectusl practices; fwrther, several factors would tend to
reduoe the cost of these itexms should they bLe put into routine, isrge
batch production, ne:mlys: toohniques end apparatus ere rather new and -
henoes cun be Laproved in time; inoreased offioclency may be ottained as
the batoh sizo is inoroasedy snd it ey be coomonicsl to reoover C 14
frosm residuss end waste solutions. It is soccording;ly bolieved that these
ocost estimatos are guite reasonabls, ond that they are in the range that
may later prove comasroially {easible.

Appendix 111, liesting on Berkeley lroposal.

4 aseting was held with interosted menbers of Clinton Laboratories
and ths Clinton Laboratories Division 1o @iscuss tiw Berkeley proposal.
The propossl met with hearty epproval ap being a highly desirable end
aost worthwhile addition to the isouope distridution prograne It wus
goaorally ezreed that Coazission laboratories in the long run should not
exgage in production of lebsled itens whioh develop into a commerclelly
stirective deaand, but that {or the useful cozmpounds as byproduotis of
their legitimate prograns of research snd development cn laboled compoundse
This erises bocause of their presently unique e:poriuxoo. tecilities and
handling of health salety moasures.

General t;rn:unt was also obtained on amounts ekt types of compounds
to be synihesized, uethod of psokaping, mode ol distritution, resscnabieness
cf the cost eostimates, snd imnnor of soocountedbility of C 14 used mnd cosis
inourred.

Anpendix IVe Cost of Ferkeley Progran

The Isctopes Ermnoh hos ooepiled an estimste ol the total oost ine
curred by the Herkeley Ares prozrazm should the progras be s pproved. This
is bamed cn the lerkeley estlasted costs por synthusis and o roascnstle
Cuess as tu the Guantities end iypes of oompounds that will need to ve
syothosized by 1he end ol the fiscal yeers

coprPY
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Carrull L. VWilsme Septoaber O, 1547

Relter Jo willieme

¥

PROFUSAL FUR DISTRIBUTION &F € l4&=LiBLLil S70UUS

EUREZLEY ARDA YECGRAU

ok Aok -
wdo s demont o san/ JULE

ALl

The total fipure ic 868,770, Thls includes, howovar, V30,50
for the cogt of the Gl me of C 14 regquired iy the proraz. The
letter asowt would not sotuslly Le peld ocut by berkeley but would
bo <raouferred on a oost voucher irom Clinton Laborstoriess. liezoe,
the estimated meximum possible finenciel outlay by Ierksley 1s J1E,170.

This estinate is bamed an the Clirton laboratorien' achsdule of
sslrry per men-dsy and overhead, which probebly excoeds that of lerkeleys
Aotually most of the reguired equipment hes been slroady set wp in the
researoh and dovelopmsut prozrams Lre Calvin states that nls mein exw
pense will be the hiring of two graduste students st around (300={400
per ncuth, for a totel of loss than §10,000 foriw year. The sotual
Berkeley finavecial outlay incurred bty the addiiion of {he proposed
"produotion” synthesie to the existing synthesis progream Should tharee
fore be oonsidersbly less then the formally calouleted value of (18,170

Anpendix Vs Sellinr Prioes snd Income

The Isotopes Eranch has prepared a table of sugcested selling
prices togethor with the resulting total income based on reascnabdly
expected yiclds and sales. Cozperison wiih Appendix 1V indiostes that
there is & ressonably good chanoe that the proposed prograa wnuld rot
result iz lcss to the goverzments If ylields are bhetier than expacted,
the € 14 in residues is scuwmonically recoverable, ané the off«lcazission
seles are sufficiently great, ihe prosrea would be indicnted as possiile
of mmking profite Uhe cost end ssles data obtained I{rom thw prozrau
could then be used in an endoavor to stirsot o satisfectory comuwercicl
synthesis prograne

It s %o be noted that the minimum sugiested selling prioce cf any
lebeled coapound i 3100 per mo of © 14 cautente The reasan for this
‘s Lo achieve wilors solling price for some of L hwo sipler coxmpoixcs,
82 well es “c lceve s oxe marpin for recovery of losszea that zay result
cr. waore ooiplexr ocompoundse irice: suzrested forthis 2wre coiplex ooam
pounde tre t ne necrest round nuzber within 10 of the estimeted synihesls
costBe

corYy
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SYMBOLs

Cerroll L. Wilson September 3, 1947

Yielter Je Williams

PROPOSAL FOR LISTRIBUTICN OF C 14-LABELED COMPOUNDS SYRTHESIZED UNDER
BERKELEY AREA PROGRAM

AECE=-6

Substantietion of Proposal

1, Yumerous users of C 14 and several msjor research committees,
including the Committee orn Orowth, have indicated to the Isotopes Branch
the greet value to scientific and medical resesrch of laebeled compounds
of the type which would become aveilable under t he proposed synthesis
programe

2+ Many oases are known to the lsotopes Branch where programs
have beean, and will continue to be, delayed for 8 to 6 months due to
lack of a suitable labeled starting compound (other than the BaCOg now
available) for undertaking the synthesis of more acomplex labeled organic
moleoules., This has been partioularly true of the program of the Memorial
Hospital, Few York City, Western Reserve Msdical Bohool and others motive
in medioal and ocencer research,

Se Although seversl commercial organisations have shown interest
in the commercial provision of labeled compounds, therse is considerable
doubt that sny off-Cormission group could immediately undertake a syn-
thesis program on the desired scale. This doubt is shared by a number
of experienced radicohemists and organio ohemists, such as Dre. M. Calvin
and ¥s G Browmnes It i8 based on the difficulties that experienced pgroups
within Commission laboratories have had in obtaining satisfactory quality
of products and efficient yields and on the kmowledge of the facilities
and persommel experience of the interested conoerns. Also a very import-
ant faot ie that the heandling of hundreds of millicuries of C 14 by any
gingle outside firm at present would be quite hazardous.

4. Commission laboratories, such as that of Drs. Calvin (Berkeley)
and Brown (Oak Ridge) now have facilities and experiemced persomnel to
perform some of the generally desired syntheses in a safe and efficient
mannere It would take approximately a year for an outside group to set
up edequate facilities and train sufficient persomnel, even with Com~
mission essistance, to undertake the proposed program which oan be immned-
iately initiated within the Commission. This will result in a highly
desirable gain in expediting off-Commission programs of C 14 users.

coPrPY
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4

. Carroll L. Pilsom September 3, 1947

Valter J. ¥Willisxs

PROPOSAL FOR DISTRIBUTION OF € lé=LABELED COMPOUNDS SYNTHESIZED UNDER
BERKELEY AREA PROGRAE

AECE~E

5+ The Commiwsion's program of supplying labaled compounds will
not interfere with the small awownt of synthesis now being performed
by commercisl firms for isotope users. There are thousands of Xinds
of labsled compounds that research growps will wsnt eventually to
synthesise or have synthesised. The compounds which would be sold by
the Comzission would in peneral be only first steps toward ths desired
compounds. Avallability of useful intermediates should grestly enhance
the buainess of specialined sxmall sonle syntheses.

6s The proposed program will not interfers with later sntrance
of private snterprise into the larger soale supplying of basic types of
labeled compounds. The program will ectually improve the opportunity
for such entrence Ly immediately helping to bulld up & markst and by
scoumlating dste an synthesis procedures and ocsts as well ss o degroe
of demand, 7This should emable the Comzission within 12 to 18 months %o
offer private cancerns a definite industry and market. It will save
private firns u considersble initin® investzent in C 14, in fecilitles
sd in development oosts without their having sven an approximate know.
ledge of the market, It will allow the Comissicn time to perfect the
techniques cmployed in the synthesss und to aid in the training or diss-
snination of informstion that will be required for larger scale off-
Comxission cperaticns with C 4.

%e The Commission has suffisient stooks of extracted C 14, as well
as many curies produced but wmextracted, to perait a considersble inventory
in labeled compounds even though the rate of demand for the items is wn~
knowne

Reocommendation

It is recomasnded that,

l. The Bio=Urpsnic Division, Radisticn leboratory, be authoriszed
to synthosire C l4-labeled oompownds for off-Comaission distribution.

2¢ The slloostion mnd distribdution of these compounds be handled
in ths custonary mammer of other radloisotope materials, shipzent snd
charges being made by Clinton Laborstories but proper ssclnowledpenent of
the source of production being noted on compound contalnerse

cov®>Y
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Cerroll L. Wiigen Septecher 3, 1947
Telter Jo Tillismwm

PROPOSIL FOP LDTSTRIETTIC.. &7 € 14«=LABCLID COIDOTNDS SYRTHESIZLD URDRR
PIRFILEY fREA TROGRAM

ATCE=6

3¢ ZBudget allowsnce for the program at Berkeley be provided not
to exoeed §50,000 to the end of the fiscal ysar June 30, 1948, this
oost to include charges for C 14, nan~days, expendable msierirls and
overhead on the seme scheduls as used it estimeting oosts, dut not o
include charges for research sad development, capital equipment snd

, rental of facilities.

4o Tithin the budget mllowance, the oholce of quantity and quality
of synthesised compounds be flexible (although spproxizately as listed
in the prepossl), the fina) decision on susch production belus made by
the Isctopes Pranch after welighing sdvice from izterested Comaission
snd ofl=Comaisslion sources.

6« Reoords of conts and C 14 soscountedility for the progren be
maintelned independently of other programs of the Bio-Organic Division,
such reoords dbeing suitadle for future determinstions of produotion costs
of eadoh ocompound, )

8e Selling prices bs detwrnined socording to the mpproved cost
estimmte schedule as used by Clinton Laboratories, the minisum price
boing $100 per mo of C 14 content and other prices being uniformized
to some extent by rounding off estimetes to the nearest even ligure
within 810, '

7« Prices for itens which msy be added to or modified fromt hose
14sted herein may bs doternined by the Isctopes Fransh without further
reference to the Washington Cffice on the bamis of cost data furnished
by the Berksley Area and the prioing sohedule of 6 above.

Velter J, Killians

1 Inclosure:
S Appendioos

CCs Aree Manapor, Berksley Arss (Ae.Ps Pollman)
Clinton Laboratories Division (J«Co Stewart)

COPY
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Walter ¥, illiams, Kanarer, 71sle Operstions July 24, 1947
Cak iare
Ao P. Pallmen, Ares kanager, Eerxeley

SYRTHVRIE AKD DISTRIRTTINN OF 014 LABFLED COKTOUEIE

EYMBOLs  AVCEY4A

Porwarded herewith are 1) three ecples of s report by Dr. ¥, Calvin
entitled "Status of the Synthetie setivities of the Blo=Crganie
Division of the Sadistion laborstory, Tniversity of California as
of 10 July 1547", 2) three sopies of an scoompanying proposal by Ir,
Calvin for the distritution of C=l4 labeled compounds by the Atomie
Energy “onzission, snd 3) a letter from Professor Ernest O, lawrence
dsted July 34, 1547 in which he approves for the Radietion levoratory
_the proposals submitted by Pr, Calvin,

This offioce ccnsiders Dr. Calvin's bloeorzanic group te be well gqualie
fied from the standpoint of experiense, psrsonnel and equipment to
undertake’ such & prograr ss has been proposed by Dr. Calvin,

The basis of establishing a priee schedule for C-14 labeled sompounds
as surrested by Dr. Calvin (1.e., 250,00 per willlourie, per step
removed from 002) is oonsidered s fair estimate of setusl produstion
oosts.

It 18 to be noted that Ur. Calvin's present budget was estsblished
without considerstion of sueh s produstion program ss is pow proposed,
and pade ne sllowance for a production staff, It is therefore sugzrested
thst ths moneys resulting frox the sale of thess C=)4 lsbeled compounds
be gredited to Pr, Calvin's dudget in order that the ressaroh sotivities
of the bio=organis group be not curtailed by expenditure of effort on
the preposed produstion program,

Agoordingly, the inelosed proposels are resoxmandsd for oconsiderstien
and approval,.

/8/ A, P. Pollwan
A, T. Yoliman

3 Inels,.?
1, Rpt dtd 10 July '47 (in trip.)
2. Proposal by lr, Calvin (in trip.)
3. Ltr dtd July 14, 1547 fromx %, .lL.
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Radistion lLaboratory
Berksley 4, California

July 14, 1%47

The Area Manaper
U,8, Atomle Ensrry Comsission
Berksley, California

Attentiony 4, P, Pollxan

This is just a nots to say thet I approve
with szthusissm %18 proposal of Dr, Calvin to sol-
laborste with Oak Bidre in making aveilsble labeled

synthetic organis conxpounds frox our Bio-Organie
Laboratory,

/s/ Froert O, Lewrence
Ernest O, Lawreoce

EOLsEX

coPrPY
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DISTRIBTTI"E OF C 14 LABYLED COMPOUKRDE BY TH® ATOMIC ENBRJY COLYTSEIOR

The fellowing constitutes s proposal for making available the produests of the
synthetis sctivities of the Fio-Organic Division, Radistion “aborstory, Univer-
sity of California, Berkeley, to the “tomie Energy Commission (Isotopes Pranch)
for distribution vo qualified ressarchers through out the natien,.

It 1s proposed thats

1)

2)

3)

4)

6)

7

&

4 list be prepared of compounds which are now availabtle or a
routine basis, and further, that this list be kept up to date
as more oowpounds are gradually reduoed to routine synthestis.

This list be put inte the hands of the Isotope Braneh for
Pﬁblhltiﬂno

The Isotopes Branch supply the C 14 in the form of barimm
oartonste and reocsive in return varicus smounts of eompounds
in the above list, the relative smounts determined by the dermand,

A price sesle be established for thess routinely avalilable
compounds as followst XNot more that $50 per milliouris, per

8 rexwved from earbon dioxide, be added to the initial prioce
of $50 per milliouris of carbon, For those comrounde mede by
biosynthetie wethoda {glucose by photosynthesis), the prieces
will have to be set in sash individusl ease, dotermined Dy the
eomplexity of the isolation process.

The Isotopes Branch recelwvs wPlhntlm for these eompounds
upon Eush the sams Lasis ss it now reoceives appliecstions for
the simple isotope (barium carbonate).

The oorpounds bsar the naxe of the laborstory of their origin

in our case "Bilo=Organic Division, Rediation laboratery, Univer-
sity of Californis, Berkeley,” ss one of the laboratories of the
Atoxie Enersy Commission, '

Additional lists be prepared of compounds whioh would be awaila-

ble only for limited periods of time, until a given batch is rum ou¥,
Frices on thess would be set individuelly, on much the sswe basls,
however, as the routinely awvallable oompounds, This list would be
shanged fror tipe to time as pepeat batehes are rade or new corpounds

synthesized,
The sotivities of the wverious ladborstories enzaged iv this program

be so coordinated as to svold exoessive duplication of ocorpounds of
different ladorstories 4in the Commission,

copryYy
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talter Y. %illiens, “anazer, Fisld Cperations Augcust )4, 1547
Cek &idze ,
L, P. Polloan, Ares kanszer, Berksley

COST ESTIMATE FOR SYNIUESIS OF Celd LABTLED COW-OUNTS

AFCBY4

Reference is made to letter from this offlice deted July 24, 1947, subject:
Syrnthesis and Uistributieon of Ce14 Lebeled Compounds. In response to s
verbal request from Dr. Asberseld.tec kr. Ball, there is forwarded herewith
s tebulstion of the oost data presently svaileble on the synthesis of Celd
labeled sompounds,

It 85 to be noted that the ocost of synthesis is given per bateh of -aterial
handled. This hats bdesn done since the ocost of gynthesis of a glven eon-
pound is sasentially indepesndent of bateh size exoept for the cost of
psckrring the final produst,

With ths pressnt equipment ¢hp batoh tiszes of,all but the first two cor=
pounds mmy bs inersssed to use 5 grams of BalOy. This awount of Ba
pormally ecztains sbout 40 me of C-l4, By rebuilding eertaln portions

of the equipment it would bs fesalble to inersese batoh sizes to utilise
s maximux of spproximetely 100 mo of C-l4, This is oonzidered the upper
1imit of sotive materisl which ean be handled eonsistent with the hasard
to personnsl in the event of breaksge of equipment. In the occse of gluooss,
the product of a number of photosynthesis may be scoumulated snd purified
as & single batok, the sise of the scoumulated bateh being as large as
desired. Also in ths esse of esch compound listed in the inslosure,
spproximetely ons of the man days for esch batch is devoted to packaging
of the product,

In sn attempt to antiocipate guesiiona as to the evst of synthesis of these
sompounds as s function of output, this office has saloulsted and tabulated
below the spproximate cost dats for esoch compound for three batoh sises.
Thess siges are estimstod to be the minimun, intermediste and msximum
amounts feasible to handle with the present or improved apparstus.

It i3 to be remezbered that the figures given by Dr. Calvin in the inslesure,
sand consequently the caleulstions tabulsted below, are adproxicstions btased
upon the results of a relatively srmall nuzber of leborstory syntteses. The
extent to which these fizures will be zedified by future imoroverests in
technigues, methods and mpparstus must of pecessity be determined by the
passarze of time,

There sre two further items which will tend further to reduce the cost of
these compounde but upon which snesifie informetion is mot yet available,
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%. 9, ¥illiams, Henazer, Field “parstions, Yak August 14, 1547
Fidrge
A. P, Pollmen, Ares lansrer, Berksley

EOST ESTTMATE POR SYNITSLIS OF Cald4 LABELED COMPOTIDS

ARCHYA

Thess ars the iroreased efficirney of the ryntheses ss the betoh sige is
incresssd and the recovery of Cel4 from residues and waste solutions., As
data on these items ie scoumuleted, onrreshonding edjustmerts in unit
pricss can be rade,

Care hag beern taken in the prenarstion of these estimates to insure that
they will not ba exceeded in actiml preetive. Should this progran be
undertaben, ovet data will be frequently reviewed and reported in ardey
that the sbove oosts may be kept ourrently ascurste.

/a/ As P, Pollran
A. P, POCLLMAN

2 1“1'. ]

1, C=14 Synthesis Prbgm
2. Sstizated Cost of Synthesis w/attach
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TRITEREITY OF CALIFOFRIA
CoOrPY RATTATIOR LABORATORY corPY

C 14 Synthesis Prorram

£ Aurust 1947

I Compounds. Cost and time enalysis not including oost of the redicearbdon.

Y
2)
3)
4)
5
é)

II

Y¥o. C 14 per Mo, TYield Xan days Coste per
per bateh  bateh

claq1 S0 used 40 yleld Box s ¢ 22
¢148 400k 42 ussd 25 yleld 60% (3 36
KBpC14H,C0oH 33 used 10 yield 3% 10 509
m,caacl'lozs 23 used 10 yield 457 6 307
clg0Moco.Ne 20 uesd 10 ylsld 50% 1 256
Gluoose 6C used 20 yleld 3% 15 525

Pquipment maintensncs, prepsrstion of ostalysts, olean uns, snalyses,
ets. 20 man days/month

sCogt formula 8 tixe cost plus ohemiesl gost
= { ﬁun days x 20) 1.33_] 1.85} f [(u-c“) 50 x o.g
This is figured using the Clinton figures of:

2) ¥an days at $20 per dsy for the mmn x 1,33 (direct cost to keep
the wan in laborstory, smooks, sta.)

b} Direct ladorstory oost x 1,55 (totel overhead of rumninz the laboratory,
such as fire departmant, gorrds, safety, and other servios groups.

o) Cost of chemioals end chertoal sunplies is setimated s 17 of cost
of C 14 ussd. Liguid nitropen iz the moxt exvensive sincle itex.

Propsrties and snalysis of sompounda. (Tsntative)
1) c,1‘331
a) Anelysis ® B® 42~430 C
¥2, = 1,02%

bt) Preparation. See: Tolbert, J. Am, Chem, Sos. 67, 1529 (1947)
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e) Yeter contest - dried over 7‘205 in vaouo
d) Fossible ocntamination =Py, KI
2) cl4z300 8
a) 4nalysis = NBolecular weight 82
b) Preparstion = from CME. X140,
o) Yater cortent = anhydrous, dried in Eigh vesuum
d) Fessible gontazinants « trmoes of Nal, KaCll
3) WayclAucopm
a) Anslysis = mepe 225° C Dee
b) Preparstion = 5ess Ostwmld, B8<S6
o) Water coutent
¢) Possible soutawizants - traces of WE,C1
4) ¥EycE,clé0,E
s) Anelysis m,p, 2520 C
b) FPreparation = see:r Ostwald, BCeS6
e) Water content -
4) Possible contaminants = treces of BE,C)
§) c846M0co, e
e) Analysis -
b) Frepsration = see! Calvin & Lesmon, J.Am.Chem.Soo. 69, 1232 (1947)
o) Weter content = dried in vaoue
d) Possidble contaminants = traces of ca,c“ozl.

forauy



page 3
6) Glusose
a) Analysis = orystalline glucose

b) Preparation « Sees Arnoff, Jenson, Hassid, and Calvin,
Solence, 105, 664 (1947]

o) ¥ater oontent - anhydrous
d) Possible contaxination = traces of frustoss and other sugars,
III ©Notes

1) An expensive snd time oonsuming item is the aliguoting and
bottling of samples, Thus, the eost of break off seals for
methyl iodide will be fairly larze (guess estimate: oost per
tube = §1), vacuux lins to be used for filling tubes $200-300
five man days to set and eslibrate system, two sen days per
batoh of 40 mo, thereafter for filling, sealing, sto.).

Similarly, if it takes ten minutes to ms le two weighinrs,

cost of bottling 25 mee of sodium acetate (20 - one mo. samples

and 10 = ons=half mo. sawples) inocludineg lsbeling and redrying

of acetate as it ploks up water, would be not less than one mn

day. Of oourse, such estimstes as thess are temtstive, and enly
_ when the program get underway ocan we ret relisble informstion,

2) Thess fizures are for s given rate of out put and esn be used to
estizats maxioum eoste et higher retes, Estimates on new sompounds
osnnot he made until further dats is evailable, prodbsbly sbout
the end of the year.
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FSTIRLTFR COTT OP SYITUREIS

Approximete Cost Approximte
per Bateoh Cost per mo
Tompound Isount  bateh  Syntoesis  imel Fynthesls Ineluding
C-14 Yield Only C=14 gt §50 Only Ce14 at $50
Used per millie per milliourie
ourie
[ ]
1) 5531 SOm 40w $22% $2,725 #5.50 - 8§ 68,00 o
- PESSE - - e —— - R
®
2) C24C0CNa 42 ne 25 mo~ nsé 2,416 12,50 9700
[ J
3) EgNCH,CO0H B Wm 509 2,159  51.00 216,00
Om 12m $20 2,520 43,00 210,00
I00m XOm 610 ;.610 20.00 187,00
| J
&) B, BCH,COOR 23w 1O m 07 1,457 n.00 146,00
40 mo 175 mo M 2,344 20,00 134,00
00me 435 m 4% 5,450 11,00 126,00 d
» .
§) CH4C0CO0Rs 20m 0w 266 1,256 25,00 126,00 !
40 ve 20 »e 307 2,%7 15,50 115,00
10m 50w 480 5460 9.25 109400
6) Glucose 0x0 20w 525 3,525 256,00 176.00
120 m 40m 787 6,787 19,60 - 170,00
240 we 8ome 1180 13,150 14,75 165,00

¢ Radivective Carbon

Fotess

1)

2)
3)

CHyT It would ‘not be possible to enlarge the bstsh sise of -
this compound without ensountaring severs techniocal
° diffioulties,

CH’COO!h Saxe as for (1)

szlam The first bateh sise given ie that now normlly
prodused. The second batoh size given is estimsted
to bs the maxzimux pessidle with existing equipment,
The third bateoh sige given is estimated s» the maximm
which oould be handled safely after modification of

equipment,
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ATPTETIX ITX

Summery of Xeetin; on C )4=labeled 8ompounds, “lintor Laboratories,
July 30, 1947,

Attondlngi Reve wy. Jehe cu’ %aldo c°hn. I&ﬁ:‘a b, Fdﬂ.'t'
Yeldon Brown, ¥, Xuna, E, Strinzfield, 9r,, of Clinton Laborstoriss,
John lartens, Clinton lwboratories Livision, X=10) F.Ce febersold,

S« Allan lough end lsthan Foodruff, of lsotopes Branch.

Dr, Calvin's proposal was rgiver & hesarty indorsement as bdeins most
worthwhile and fulfillins « definite soientifio meed.

The zroup revommended thst ths production of Cel4 labesled compounds
follow sssentislly the informetion pressnted in "Cost Estirates of
Berkaley Proposed C 14 Eymthesis Based on Estinsted lemand of Xesulting
Ccmeund.' .

The group also suggzested thaty

&+ The resulting sompounds He paskazed in breskoffgki ampoules
whose Overw=all lengths ars not greater ther sleven inshes and whose
diameters do not sxseed one ineh,

be The resulting sompounds be paokaged by the synthesiszer in lots
containing 0.5 mo and 1 mo setivity of the gomprunds {perhaps 80% of o
riven cozpound should be puehfod in 1 pe quantity while the reseining
20% be packaged as 0.5 mo lote).

0. ILabdsls on all such lots arising fror Dr. Calvin's proup should
not only show their oririn but should give (1) labeled eompound, (2) pet
weizht, (3) aotivity present, (4) weter content and (5) all other data
which would he pertinent for furthsr synthetic snd bdioclogloal work, In
regerd to the last itex, the group felt thst Lp, Calvin should be fres
to everolse his own Judgment on the extent of the included data.

4 disoussion was held resarding the selling price for labeled oompounds
arising at Clinmtor Laboratories, the Bio=Organie livision (Berkeley) and/or
other project installations, It was surzrested that the prieing system
follow that in practies at Clinton Laboratories at ths present time.
However, it was felt that the cost of ary synthesised compounds should

not be, at this staze of the program, below $100 per millicurie, (The
rrices reocomssnded under "Suggested Sales Prices of Compounds and ke~
sulting Income” are based primarily upon the sost indicated in A, P,
Pollman's mezorenduz, dated August 14, 1547
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AFPYEDIX TIT

It was surrestsd that C 14 allotted to the BioeCrranie Virisiem
(Berkeley) and cther institutions for the synthesis of C ldelabeled
corpound is subjest to acoountst lity. ITrersfore, resords should be
kept on C 14 received, C 14 saut to Clinton ladoratoriss alon: with
the ochexionl form of moved meterials, and C 14 in residuss frox orgsnle
synthesis, It is hoped thaet feasidle methods will be found to recover
the C 14 from such residues, All recoverstle residues should be saved,
This arranzement does not prevent the useful spplisstior of residues in
the syntheelging or other applicsticrs, DSowever, trese applications
should be listed in the socountablility report,
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CFHICE MIVORAKDUW

¥re Jo Co iranklin, kanager, (ak iidge Directed C(perstions September 28, 1947

carroll L. «ilson, sencral ‘aiu_er

FoCPrGnl LD LICTRIENTIO. L € leeld BRLIL COMPO/L S BYRTRSTIED TLD
B REELLY ARLA TRCZREY, :

This propcsed proprsx which has been comprehensively covered ic the mezo sube
ritted tc me by Y¥re illiemp dated Septemier I bernrimg symbol AiCF=t has been
studied carefully by membors of my steaff Lere and 1 discussed 3t botl with you
axd with Urs Acberscld, The progrsm proposed is & rether natursl extonsion of

the present progrsm for distriv:tion of raciolsotopes. The ressons advenoced
for taking 1s additional step secms very pcrsuasive,

At the same tize, tlis propcsal relises very important guesticns of policy. The
primary queeticns 1s how far the (omwission should o beyond the productioz,
distribution uné eervicin; of redioisctopes ir the form of elemsntse. The resson
for taking s very close lock tt the program is that tre making of compounds

may well represont the besis for & useful business iz the manufacturs of‘cben&csl
intermedieces or final products. Unless the Comxission oomsiders wery carefully
the vericug steps in this direction, it mey seriocusly prejudioce the possibility
cf bullding & swall but useful industry in the production snd ssle of oompounds
ccnteining radiclactopess It mey be that the steps proposcd in this program sre
needed to (&) provide the tasis building blocks for =ekiny complex orpmnic
chemicals and (b) ozplore the ficld of usefulness of certsin more complex come
pounds « It may salsc be that the prices proposed for these oompounds will not
prejudice suocessful commerciel production of these and other masterials at a
later dute when various chemical fir-s have personnel trained in the handling
of isotopes and when they are prepered to engage in this business.

Lowcver, it seems to re wery irportent that btefore we approve this program

there be consultation with same of the chemical firms, perhaps those which
have sxpreesed ipterest in this business thus far, both i{n order to ascertsin
their state of preperadness to enter this field and to get their peneral advice
&8 tc Low we mtht proceed,

There are some intere:ting lezal questions as well as thoss of policy involved
in opering this field up to commercial exploitation.

I suggest thet after reviewing this matter with Dr, Aeberecld you arrange »
conference of sprropriate incdustrial representatives for full discussion of these
matters and that you attempt iz such & conferenoe to elicit froz interested firzs
eny spscifie proposals they may have or commepts they may be prepered to make in
relation Yo this business. ¥e believe thut the distribution of some of thess
coxpcunde now would serve s useful purpose. <herefore, if possiblc, we should
endeavyor tu find somo besis on which we could proceed but with the definite
expectetion thet industry would pick up the load epnd thet the actions we would
take would facilitate ratier than deter industrisl interest.

Flease let zme have your resctions end s report as tc the steps wricth you fpropose
tc take explorin; industriel interest and reaction in regard to this rmatter,

/t/Carroll L, wilson
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ENCLOSURE 3

FROYM Trecerleb, Inc., Borton, Laszachusetts October 2, 1947
Tos Isotopes Division, ", &, Atomic ¥ner~m Commiesion, Osk Ridre, Tennessee
Subject: Proposal to Atomic Enerry Commission Tequesting Fermission for
Trscerlsb to Synthegize and Stock Orraniec Commounds Containing
Carbon 14,

It is believed that wider use of radicisotones cen be stimulated by a
change in the mechanism by which & primary user obteins orgenic corpounds
conteining Carbon 14, The chenre which we suc~est will result in e saving
both in time and money for the ocustomer, permitting more experimental work
to be done within a given time and permittine research organigetions with
limited budgets to more fully participate in research utiiizing radice

active materinls, |

At present, Tracerlab is synthesizing compounds containing Oek Ridge
Carbon 14 for s number of research projects. Inasmuch es the ultimete user
must obtain A.E.C, permitaioﬁ to purchase Carbon 14 and heve it shipped to
us befo?e sctual synthesis work can be sterted, there is naturaelly a ocnside
ersble delay between the time a request is submitted to Oak Ridpge for the
redioisotope and the time at whiéh we are in a position to deliver the
synthesized material'to the ultimate user. Sometimes several months may be
required between the placing of a request with Cak Ridpe and finel delivery
of the synthesiged material to the oustomer, | .

With the present procedure we can seldom combine several orders for a
synthesis to effect savings of larze scele operation, Normally each synthe-
sis ordered by a customer is hendled individually. If it were possible for

ue to schedule larprer production runs, oconsiderabtle savings ocould be mede

and pessed on to customers in the form of lower prices for syntheeis services.
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To permit both lower -rices snd more rerid aveilability of synthe-
gized Carbon 14 compouncs, it is requesteC thet ihe ~resent procedure be
modified «s follows:

1. Tracerlad shell be permitted to ottain reletively large umounts
of {arbon 14 from Usk .id_e in the form of barium ccrbonate or, preferably,
in irredistion units.

2. Trecerlsab shell then synthesize relativély large amounts of
various key orpunic compounds and packe, e them ir convenient unitse.

Ze 4 standard price per millicurie will be set, with ALLC epprovel,
upon euch item. Before & primary user can heve one of these Cerbon 14
corpounds delivered to him, it will be necessary for him to first octalin
rermission, ag et present, fromvthe Ltomic bnergy COmmiasion, after which
Tracerlat will forward the desired compound directly to him,

4, Frimery usere will pay the standard price for Carbon 14, including
handling charges, directly to the AEC, Tracerlab will then Sill these users
for e standerd synthesis charge not including the cost of the radioactive
materials. Upon orderin: radiomctive meterimls for stock from Oek Ridge,
T}acerlab will not be billed for such meterimls but will be bonded to cover
liability for ery losses of meteriels which may pcour during synthesis or et
any time while they &re in Tracerleb's possession.

5« The materials held by Tracerlab will be aveilable for an inveﬁtory
check et eny time and could be recelled by the Atomic Energy Commission in
the eveni thut they should desire to take such action. Since no further
dilution of ectivity would be made in any synthesis, the AEC oould heve me-
terial of the seme specific activity returned to them as would be received

by Trecerleb.
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It should be pointed out thet Tracerleb will not queliiy &s e primery
user of Carbon 14 but es an &;ent of the m;.c. in & position similer to thet
now held by the Stuart Uxy, en Compeny in &istributing deuterium. /s far &s
the procadxéro required for the primary user ie concerned, virtuelly no changes
would be made.
The mignitude of the sevin:s which oould be effected is well illustrated
by considerin: the cost to = primary user of one millicurie of malenie
" mcid conteining Carbon 14. Under present conditions it would be necessary
for Trsoerledb to charge 32000 for a one millicurie order of malonic acid. .How"or,
if authorisation for the above outlihsd plan were given, Tracerlab could synthesise
@ ten millicurie lot oé mlonie acid at a cost no grester than for a onme millicurie lot
namely $2000, Thus, we would then be in a position to supply primery users with |
malonic acid at & price of #aOO/millict}:io.
S8imilarly, we charge $600 for synthesis of a one milliocurie érder of
ethyl 1odid§. If the proposed pitn wore in effect, we could oharge $60/millicurie
‘or even less if oconditions warranted s produotion run of greater than ten millie
curies at one time.
In oonsidering these and other similar examples which could be cited, it
is evident that many users of racdiosctive materials are being charged far in
excess of prices whioh ooculd be attained by larger scale syntheses. Vie do not
believe that such a situation is fair to the ulﬁuto user nor do we believe
thet it is conducive to stimulating the widest possible uie of radiosctive
materials t; medioal, research, and industrial tools.
To overcomé this situstion, Tracerlab desires to obtain 100 millicuries
€ Carbon 14, under the provisions already outlined, for making ten key organic

vstanses in ten millicurie lots, ixamples of the types of compounds which
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we would mske and stoock are methyl iodide, ethyl iodide, phenyl bromide,
diagomethane, malonio scid, and aocetyl chlorids,

In meking this proposal we believe its princioal morits to be speed,
a minimum of duplication in handling, lower sost, and full oontrol of end

use by the Atomic Energy Cormission.
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List of Compounds Containinz C 14 which either heve been syntheslzed hers,
or are in the procesr of beinr synthesized, or ere t; oome up shortly.=
Compounds Synthesized, =
(a) Barium cerbide
(b) Acetylens
(¢) Fotassium oyanide
Syntheses in rorress.=
(a) Benzene
(b) lethyl lodide
(¢) Methylamine
(d) Ethyl alechol
S;ntholot Tentatively Scheduled.s
(a) Acetlc moid
() Sterie soid
(o) Diasomethane

(4) Testosterone
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Carrell L, Filacn, General kanager, Washingten Eoverber 21, 1547

Je Co Franklin, Mansger, Oak Ridre
COVYERCIAL DISTRIBTTION OF IS0 TOPTLABELED COVPOURDS

ABCK=6

Reference is made to your memorandum dated Novexber 17, 1947 ﬂgafdlng
results of a meeting held im Osk Ridge on October 30 to discuss
commersial distridbution of isctope-labsled eompounds.

The Isotopes Division has forwarded sopies of the minutes of the meeting
to partieipants for corment and eorrestion. A oopy of the minutes is
inslosed,

The offies of the Assistant General Counsel is working out the details
of the oontraet with Tracerlsd, Inec., for the proocssing and distribu-
tion of C 14 compounds, JNot all the problems of patents and reports
have been resolved,

Befors a general publie statement is prepared here for publiocation by
the Commission, Dr. Ae¢bersold recommends that the new Advisory Committee
on Isotepe Distribution Poliscy whiech is to be organized socon be given
an opportunity to review the problem and to offer suggestions on the

long range poliecy.

1 Inol.s
cyo of Xinutes

CCPY
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CONFERENCE ON COMMERCIAL DISTRIBUTION OF ISOTOPE-LABELED COMPOUNDS

Minutes of the Meeting
October 30, 1947
Oek Ridge, Tennessee

List of those attending the conference:
Representatives of Industrial Firms:

William Es Barbour, Jr., Traecerlab, Inc., Boston

John Bates, Sun 0il Compeny, Philadelphia

W. Co Beammer, Dow Chemicel Company, Midland, Michigan

A. Ve Grosse, Houdry Process Corporation, Marcus Hook, Pennsylvenia
Ce A+ Hochwalt, Monsanto Chemical Company, St. Louis

Le Ae Matheson, Dow Chemical Company, Midland, Michigan
Re Geo Miller, Trmcerlab, Inc., Boston

Ee. Jo Putzell, Monsanto Chemical Company, Ste Louis

Merle Rendall, -Stuart Oxygen Company, San Francisco

D. We Stewart, Bastman Kodak Company, Rochester, New York
Re Ce Swain, American Cyenamid Company, New York

De L. Tebern, Abbott Leboratories, North Chicago

Representative : of Clinton Leboratoriess
Ee Jo erphy
Representatives of the Atomie Energy Commission

Je Ce Franklin, Manager, Oak Ridge Operations
- Pe Ceo Aebersold, Chief, Isotopes Division
He Ls Prioce, Assistant General Coumsel

The following firms were invited to send representatives but were unable
to do so:

Orgenics, Incs., Chicago
National Cylinder Gas Company, Chicago
Eli Lilly & Coe., Indienapolis

lMlembers of the Industriel Advisory Group to the Atomic Energy Commission
were also invited but could not attend because of previous arrangements
for the first formal meeting of this group which had been scheduled for
the seme datee
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The purpose of the meeting wnsi

1. To explain the need for isotope-labeled compounds and why their
production and distribution presents a special problem to the
Commissions

2. To sncourage interest of firms in & production ¢nd distribution
progrom-~both immedinte and long range.

3., To find a basis for proceeding on en immediste progrom for supply=
ing isotope-labeled compounds, the program to include:

me Various possible sources of synthesized compounds, such as:
(1) Commercisl synthesis {possible profit)
(2) Synthesis without profit as e public service
(3) Commission leboratories
be Arraengements suitable for
(1) 1Isotope users, particulorly for reseorch ond medicine
(2) Commercial synthesis firms
(3) Commission, and its advisory groups and leborcatories
4, To ascertain the extent of commercial production thet can be ob-
tained (a)within the next six months, end (b) in twelve to eighteen
months. ‘
5 To reﬁeive advioe on the policies of o longer-range progrem which

would include the various possible sources of synthesized compounds
end consideration of the interests of producer, user, and Commissione

(Stenographic reports of the meeting sre available in the files of the
Isotope; Divisions The following report is a summery of the points dis-
cussed.
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I. Opening Remarks

4e Mr. J. Co Franklin reviewed the purposes of the conference and the
reasons for meeting in Oak Ridge. He made the following points:

The Office of Oak Ridge Directed Operetions has been set up recently
a8 o unit of the Commission and omong the duties assigned to it is the
Commission's isotope distribution progrem.

Mr., Frenklin indicested thet the Commission feels that the isotope
distribution program is one of the more important end fascinating aspects
of the Oak Ridge Operation nnd is laden with tremendous possibilitiese. He
eutlined the desirability of getting industrisl participation in research
ond development of isotope uses and asked for a statement on the broad
policy of how industry should participate.

The reasons for Government control end distribution of basic materials
ares Ownership of the pile end the questions of netional security and
public healths Within those limits it is the purpose of tho Commission,
as steted by lire Lillienthal in an address at Detroit on October 6, "to
move awey from the present Govornment monopoly so that the people of the
Unitod States will realize the full benefits of the initiative, the tochni-
ool skill and the monagerial ability of Amerioan industry. We must find
opportuﬁities for industrisl participation; that is, opportunities for
profite

The operstion of Commission facilities involves meny ramifications
which are not normal business operations; for instence, running o town
like Oak Ridge, the necessity for security, the problems of hoalth end
sefoty are not normsl business cperationse It is our wish to cooperate
insofar as possible and as soon as possible in a progrem to encourcge com-
petitive effort cheracteristic of the normal, free enterprise which built
the groat automobile and aircraft industriess

Our particular problem today may be reletively smell in the metter of
dollaers end centss But it is of major significance in esteblishing a
precedent for future relaticns cof private industry and the AEC.

B« As u basis for discussing an enlarged program which would include
industrial participation, Dre Pe Ce Aobersold presented the experience of
the Isctopes Division in its first yecr of operation., The importonoce and
need for the synthesis and distribution of isctcpe-labeled compounds were
developed us follows:

The oxpected demand wes prcjected from shipments slrendy made ond from
e reviow c¢f a C 14 survey which had been ccnducted by the Isotopes Division,
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The fncilities eveilsble for synthesis include (1) AEC laberatories,
(2) nonprofit laberetery :peraticns undorteken by private end industrial
institutions, end (3) commercial leb:ret.rics. Although Commission
leberatories in their rosearch and development program sre propered to
furnish limited quantitics of C l4~labeled compcunds immedietely, thesc
compounds would not sorve ell the needs of isttcpe users and, in the long
run, Commission research groups weuld not wish to function es production
unitse

The Commission has certain obligations under the Atomic Energy Act to

1. Insure asdaquate heslth protection to the public as well as the
users of atomic energy (radioisotopes).

2. Encourage proper, safe and worthwhile uses of radioactive by-
products of atomic energy (radioisotopes),

3. Strengthen free competition in private enterprise.

The ultimate user of isotopes, the customer, must be considered. He
is concerned’with the factors of

1., Price

2, Quality of product

3. Time

4, Priority of use (research and medical uses have precedence by law).

The production techniques of radioisotope-lebeled compounds were
briefly stateds PFrimary maeterials must of course be produced in Commission
facilities (the pile). The scale of operation will be small, involving
micro-techniques (1 millicurie to 20 millicurie batches involve 0.1 to
2 grams of radiocarbonete). Efficient processes are important for incurring
high yields because of the value and scarcity of primary materials. It is
_elso importent that the diluvtior with ordinary carbon be & minimum and
the position of labeling be definite. Radiochemical techniques become in-
creasingly important as guantitites of materials become larger beceuse of
the greater heelth hazard.

Allocations, of course, must be controlled by the Commission. The
Atomic Energy Act calls for close observance of health-sefety staendards
(including recell of improperly used materials)and provides that fundemental
resenrch end medicel research or therapy have prior use of materiuls cvailable.

The Comnission desires to adopt policies and make arrangements for supe

plying isotope~labeled compounds which will satisfy immediate as well as
long range needs of isotope users and et the same time develop through
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private enterprise whrutever business possibilities mey exist. The partici-
pabts in the conference wore asked to give their advice on formuleting
desirable supply arrangements for isotope-lrbeled compounds.

Ce Mr, Ho L, Price, Assistant Gonerel Counsel, hed no prepared stotement.
-He wished, however, to nssure those present that, although provisions of
the Act must be observed he could ses no groat obstoccle in the way of
echieving the aim of the meeting; thut is, the development of methods to
obtain industry-wide participation in this programe Mre Price stated

that it was safe to assume that there were no legal aspects of this program
which could not be met satisfectorily.
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II. Discussion

As Fission Products, Dr. Grosse asked cbout the availability of fission
products for industry. Mr. Hochwalt thought these products will be of
grect velue in the future. Acborsold pointed out thet because of the
complexity of the mixture ond lurge smounts of chemicals added, the iso-
lation of fission product materials from waste sources remeined largely
an unsolved problem.

B. Patentse Mr. Hochwelt roised the question of petents--would industries
hoeve prtent rights on processes and new production methods? Mre Swain seid
that industry in gencral was very enxious %o study the ppssibilities in-
volved in this type of work, but could not continue indefinitely if they did
not see opportunities for profite Mr. Price said thet a Commission advisory
group was studying the wholc problem of patents but that it was entirely
reasoncble to expect cn indopendent statement of policy in this perticular
field--the use of unclassified rndiosotive end stable isotopese The

genoral opinion wes thet the AEC hed no speciul interest in patonts excopt
those relating to the use of fissionsble mntericls and the development of
military weapons. It was admitted that by prosent allocation procedures,
pressure oould bo brought on eny one attempting undosirable exploitation

of a discoveryes Mr. Frenklin pointed out that to spread this work in to
industry it must be profitoble industry. Industry must have an incentive
to take n riske Ho felt thet the problem of patents could be worked out
satisfactorily.

Ce Reports. Mr. Putzell objected to that clause of the agreement form for
rodioisotope distribution which provides for reports on use of materialse
He believes that there is a police power inherent in the requiring of
reportse It was generslly agreed thaet tho question of patents and reports
aere closely related in the minds of industry. Aebersold explained that
the agreement contained no cleause requiring patont disclosures. He slso
showed that the Aot roguires en epplication be filed for materials and

that moterials be used only in thce manner disclusod in the application.
Rether than employ a large number of inspectors it was detormined to select
users carefully on the bases of safe uses and cvailable facilities, ond
require written statements as to uses There hes been no pressure brought
on applicents to prepcre more then e statement oconcerning the general use
end such report docs not have to be filed beforedpatent applications are
completed,

Mro Fronklin seid thut elthough the law provides for supervision in
respect to heclth and safety practices, tho sctunl production gnd heclth
responsibility belongs tc industrye. Mre Swunin believed industry would
not object, nfter a patent was obteined, to submitting to an investigation
to see if unsefe use was being mode of materinle Maintensnce of control by
reguletion and code rather thaon by policing or detailed reporting appeared
to be the more acteptable solution to the industriel hygione aspectss
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D. Pricinge Will the AEC attempt to control prices? The two means of
control as visualized by Mr. Hochwelt could be (1) actual supervision and
'upprovnl of prices, and (2) reoturn of Commission luboratories into the
business of producing compeundss The pricoc system used by the LEC wes
explained by hebersold as estimrted "out-of-pooket" costs to the Govern-
ment, excluding emortization of major plont facilitiess Industry would
heve to realize & profit and meet competitione Even without competition,
prices must be attractive to the user to develop a markcte The general
opinion wes thet proper priee levels would be renched by industry through

its normal practices.

Research done by AEC laboratories in developing a synthesis mny con-
stitute o subsidy for distribution of the particulcr itom, but the infor-
mation would be equally available to all firmse.

The following suggestion was disoussed but not nccepted: That the
AEC have each compound synthesized by the lowest bidder ond returned to
the AEC for distribution. Representatives of interested firms indicated
they would prefer to distribute directlye.

The Monsento representatives presented estimntod prices for methenol
production which rongod from $250 per millicurie to §700 per millicurie,
depending on the size of the batch (100 me or 20 me)s The price included
emortizetion of laboratory installation, equipment, labor, suppliss, dis-
tritution costs and e net return of 15 percent on the investment. It was
admitted that if a considercble number of oompounds were being produced
and sold by the sams leboratory, the cost for a singloc item,such as the
methenol, would be reduced.

E. Compounds of Particular Interest. The afternoon session of the meeting
was directed toward obtaining speoific recommendations on matericls to be
synthesized. .ebersold prosented the following list of organic compounds
of spocial intereste Theso are "intermedictes" or coupounds of most use

as traecers or as the first step toward the preparetion of more complex
compounds,

l. Intormediates or General Products:

(1) Barium carbide (9) Lcetic acid (17) Diazomcthane

(2) Mothyl iodide (10) Ethylene dichloride (18) Ethylene oxide
- (3) HMethyl alcohol (11) Acetone (19) Phenyl bromide

(4) Formnldehydo (12) Stearic ncid (20) ALcetoacetic

(5) Formic acid (13) Potrssium cyonide ester

(6) Ethyl iodide (14) Malonic ester (21) Isoprene

(7) Bthyl elcohol (15) Benzene (22) - Uren

(8) icctaldehyde (16) Toluene (23) Pvridine

(24) Thiourea (25) Bromobenzono .
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2. Special Products of Great Interest:

Sugars - fructose, glucuse, etc.

Steroid hormones
Amino ecids
Seleoted fetty ecids

Tracerlab, Inc., has elready presented to the LEG e proposal for
production of isotope-labeled compounds. Mr. Barbour believes they can

produce items above numbered 1, 2, 7, 9, 11, 12, 13, 14, 15, 17, and 19

end others not listod: glycine, acetyl chloride, phthelic ecid, testosterone,
ond methylaminee Trocerleb was willing to undertake the production of

gbout 10 millicuries of six to eight compounds on & month's notices

Mr, Hochwalt said that if tho basic principles are satisfactory,
Monsanto would be interested. However, the compeny would not commit itself
to o definite program until formnl announcement of policy by the Commissione

Mr. Swain, spcaking for Cyanemid, stnted his compeny was not interested
in ocormmercinl synthesis, However, Cymnamid would continue to meke cnd use
compounds for their own researche.

The Dow Chemicel Compony, represented by Mre Beemor cnd Mre. Matheson,
would be glad to ndd to the cvailebility list cny compounds propared in
company loboratories in excess of needs, However, thoy were not interested
in the cnterprise on a commeroial basise

Mr. Tebern of Abbott Loboratories thought his firm v ould be intorested
only in & cooperative program with other users, preferably those in medical
researche Abbott would be immediately concerned with ureas, thioureas cnd
possibly malonic ester, -

Other firms represented were principnally interosted in stable isotope
compoundse Mr, Randall of the Stuart Oxygen Compnny indiceted his firm wos
considering re-entering the D, snd D,0 production ficid (they now distribute
theso mnterials on contract with the AEC), Stuart is also considering
production of deutero-compounds end setting up mass spectrometer analysis
service,

Eastmen Kodak mokes N 15 ond C13, Mr, Stowart outlined their distri-
bution procedure in some detailes Eastman will produce compounds of
limited demand only after the totel number of orders equals the minimum
emount produced in e complcte synthesis operatione

The Houdry Process Corporction wnd the Sun 0Oil Company, represented by
Mre Grosse ond &, Bates, respectively, heve a cooperative venture for con-
structing e plant for tho production of C 13 end O 18, The plant is not in
production &s yot end plans for synthesis operetions are incomplete.
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III. Summar

1, Tho Commission should meke a general public announccment of
policy in regord to the isotopo distribution progrom on:

Ce
be
Ce

de

Availebility of moterials for commercicl uses.
Patents in synthosis and use of materials.
Reports on usos.

Prices on isotope-labeled compounds.

2+ 4 reamsonablo policy for the Commission to follow in the synthesis
ond distribution of isotopu=-labcled compounds would be as followss

Ge

b

de.

O

Te

The Commission distribute. only thosc nctericls which com-
mercial firms ore not prepared to produce and distribute
within ths noxt six months.

Quentitios distributed by the Commission to each customer will
be limited to immediste noeds of the usor (say,in general,
not over one millicurie) to reduce the possibility of "stock
piling" which would odversely effect future commerciel pros-

pOOtSq

The Commission would withdraw from production of any compound
when o cormerciel firm demonstrates it can uenke satisfactory
synthesise

The Cormmission will make clear that its prices are derived from
arbitrary costs established without routine production
experiences Commercial production mey involve costs for
laboretory facilities, ets., not considerecd in the Commission's
charges, and prices mny be reletively highor.

Synthesis processes which have been developed in Cormission
laboratories should be mede freely availables

The Commission moke isotopo-lateled compounds which are not of
interost or profit to commecrcial firms but ere important for
scientific reswserch,
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Craler oo Limm . VLITRD LTI LTV T i
! t e (s sepergola, thie’, Jsctores . ranch, flec Jamr w28, 1P48

of ‘mx “id;e Llrected me &tlcons
rugsell v, nell, vunief, [wtericls Loferrsiion ire ol

-

Lerxeler

TS 0Ty Teer LDl T ET oI 0F Celg AL Y Gl L e o Y B
TROORY

Yie Ls ALCNY &

heference ig mede to your letler duied lecenber L, 1047, sutject ms
sbove, - &rilculsr reference is mauce tc nurs, reajl 5 of tris letier ju
wrlck & reaucvst is ~ude for e list of labeled comrcunds wrieh ocen be
syrthezlized €t herkeley,

ln sccordance with the above referenced request, 'leese 5 i.d furesrded
herewitl two ocories ¢f the list cf (=14 labeled compounds w icl. hLive

been or could te vrocuces st [orkeley, togetner with estiweted ocust dets,
ihe term "could be produced™ ig used t- .ndicnte trst some ccmiounis on
the ligt have not actunlly been :roduced with the labele? cerbon i the
positicn indierted tut could te rrodiced Ly usizg as startin: moterials
lateled compounds whiech ar« svailstvle, 7Tc illus=rroce: cerbonyl leveled
poteesium ryruvate, Cle(*UCCgk, hus been produced frim crrivoxyl labeled
acetic sel., Kad methyl labeled acetio secid been used, the urodict would
Lave beern rethyl lebeled pyruvete. Thus both cf thes¢ compounze nre
ligted, :

inesmuch us wo hove not tc Adrte received frow your offieec v clarificution
&8 O wnat spscific leteled compourcs Trecerlat is prepured to eiathesire,
the stteched list of compounds does not, &8s you h:d sup est-é, omit such
Compouni s,

43 in the case cf tre cosi duta submitted by this office in letter . f
Augrust 14, 1547, tue following tpproximete cost formulm hus been used:

Cost = ¥an days x 2 X 135 X 1.85 ¢ m.ce C14 x 50 x 0,01

tor your informetion you will slso find enclosed two co:ies of the 1.st

of oumpounds whiech ire (alvin has scnt Lo ur. oschere The compouncs cr thie
letter list cre t!osc compouncs wi.ose rousine or commercisl nroducticr &re
cougliered us ospreislly cegiretle for organic end vio-chemivel research,.

russcll - iwll
£ ‘ncleaet
l. .lst of 33 compounds (in duyp,)

e ist Bont o acher (o cunie

i e1l/mie
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1t. iceterido =malonic esior i/celylamiromulozic ester)

[ 4
Crglin kT (CTgBY) g

. e ‘
17. Chloroacetie scid C(LCIgCO,Y

a) Cysno mcetic ester &« = C * CLgCOptt

18, ulucose (phctcsymthetic = either .nif{ro ly or rom=uaifcrrly lateled)

(1) The symbol 3D is uscd lere to mean & beuzene rin; .n which opne or
more osrbon xt-ms are labeled at knomn jositicns anc couocmtritions.

411 ring positions should not be lsheled,

o
1%, ‘liret, Etﬁ'é.h’ﬁa
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ERCLOS™E 6

RESTME OF MEUTING OK FEBRUATY §, 194, OF TRACFRLAE, INC.
PRODCTIOK POTENTIAL NF C 14=LAPELEL COXPCUNIS

Attendinsy

Dr. Fo Co Bonrigues, Jr., Technical Pirector, Iracerlsb, Ine.
Dr. Melvin Fields, Chief, Crganie Division, Tracerlad, Ine,
Dr, Paul C, Aebersold, Crnief, Isotopes Division

Dr. N, H, Woodruff, lsotopes Division

Dr. 8. As Lough, Isctoper uivision

A discusgsion of the Tracerlad prodﬁotion potential of C l4elabeled compounds

was held in Oak Kidre on February 9. In this meeting, Dr. Henriques indi-

ceted that they oould make the following lebeled materiels available:

1.

2.
3.

4,
5,
6o

T.
B

Barium esrtonats, 707 purity, within one week after receipt
of purchase order.

Acetylene, one week after receipt of purchase order,

Amorphous earbon, within ono. week after receipt of purchase
order.

Poteasium cyanide, stecked by February 28, 1948

kisthyl aloohol and methyl iodide, by Yay 1, 1945

Double lebeled ethyl aloohol, ethyl iodide and scetaldehyde,
by July 1, 1540. -

Bengene, low specific sotivity, by Mey 1, 1948,

Carboxyl lsbeled and methvl labeled acetie soid, acetyl
chloride and ethyl acetste, by September 1, 1540,

After review of the productior facilities and other cormitments of

Trecerlab, it appears that this production sochedule may be satisfactorily

met,
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DRAFT

Enclosure 7

Tos Kanarer, Chioaro Directed Operetions
Attention: A, P, Pollman, -enarer, Lerkeley Ares
From: Carroll L, #ilson, General benarger

Subjeoct:s PRODUCTIOE OF ISCTOPE«LARELED CONPOUNDS BY BIO=ORGAYIC
: DIVISION AT BERKFLLY

Approval is hereby riven within the limitations listed below for the program

for "Synthesis and Distribution of C l4-Labeled Compounds” oririnally presented

by A, P, Pollman to W, J, Williams, then Manager, Field Operstions, Yuly 24, 1947,

Authorigation of budget sllowance for the prOgrnﬁ shall not exceed $50,000 to
the end of_tho fiscal year June 30, 1549, Charges made on the budpet shall
inoclude charges f?r C 14, man~days, expendable materials and overhead on

the came schedule as used in estimeting costs, dut not to inelude charges

for research and development, sapital equipment and rental of faoilities.

The choice of quantity and quality of synthesized sompounds should be
flexible, althouzh tcﬁ compounds are suggested by the Igotopes Divigion, ORDO,
in ensclosure "Cost Estimates of Sugrested C l4-labeled Compounds Besed on
Estimeted Demands®, The final decisions on such produotion for off-Commission
distribution are to be made by the Isotopes Division, ORDO, after weighing

advice from interested Commiszsiorn and cormereial souroces,

Compounds produced will be handled in the ocustomary manner of other radioe
isotope material, shipments and charges being made by Clinton hational
Leboratory, Laterisls are to be shipned to the Isotooes Office et Clinton
Kational Laboratory with adegquate labelinz conoerning content and oredit for

productiozn,
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labels or all such compounds should give (1) structural formule showing
labeled atoms, (2) net welght, (3) aotivity present, (4) water content
and all other date whioh would he pertinent for further synthetic and biologleal
worke In regerd to the last itenm, Dr, Calvin should be free to exercise judgment

on the extent of the included dsts.

The compounds will be sold socording to the approved cost estimate schedule
in use at Clinton National Laborstory (oocst ® man~days x 20 x 1.33 x 1,85

¢+ cost of isotope ocontent in labeled compound and in unrecoverasdble form ¢
cost of rare or expensive ohemical consumed). It will be necessary to supply
data to the Isotopes Division on (1) man-hours consumed, (2) isotope content
in labeled compound and in unrecoversble forms snd (3) cost of rare or ex-
pensive ohcmio;a oonsumed, DBote thet charges will not be made fﬁr rolenfch
and developmsnt phases of syntheses, capital equipment and rentel facilities.

Charges for individusl compounds will be set by the Isotopes Division.

Requests for radioisotopes to be used in the production should be filed with
the Isotones Division on intra=Commission Request Form 558 in the usual

manner,

The Isotopes Division ray be ocontacted directly for recommendations of other

syntheses to bes performed,

mclo H
Cost Estimates ofee.s

CCet Jo Co Franklin, Xanacer, ORDO,
Jo C. Franklin, Venazer, ORDO, Attn: Isotopes Division
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RRAXIX

Nanager, Chisage Directed Opsretioas

Manager, Mew York Dirested Operstisns
Xamager, Santa Fe Directed Operations
Mn L. Kilson, Gensyal Nanager

PRODUCTIONR OF LINITID QUANTITIES OF ISOTOFE - LABELED COMPOUNDS
FOR ISOTOPE DISTRIBUTION PEOGRAM

You are suthorised to approve the produstien by Argenns National
Laboretory (Brookhaven National lLaborstory) (Los Alasmos Scientifis
Laborstory) of quantities of redicastive labeled compsunds in
exoess of the needs .r.ycur operatiens for distribatien under the
sstahlished Commissisa's isstope distribution progrea provided
a, hopmmu-tmumtulpmbo“h

the a-mﬁu quantities required for Commission

research or the ayntheses have been previeusly performsd

and facilitiss for predwstien are resdily avaliladle.

b, The preduction is made upon the recemmendations of tiw
Isotopes Division, Oak Ridge Dirested Operetions,
soordinster of the lsotepe distribution prograa.

Compounds produced will be handled in the ocustemary manner ef other
radioisotope material, shipment and sharges bsing aade by Clinten
Hational Laberatory. Materials are to bde shipped to the Isotepes
0ffice at Clinton Katicmal Laborstory with adequate labeling
conocerning content and credit for produetiom.
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Labals on all such sompeunds should £aw. _ ireatara) forsuls showing
labeled stoms, (2) net weight, (3) astivity present, s (4) water
sontent and all other data which weuld be pertinsnt fer further syntueug
and biologisal werk. In regard to the last item, the synthesiser should
bs fres to sxersise judgment en the sxtent ef the included data.

The compounds will be seld aceording te the approved eost estimate
schedule in use as Clinton National laboratory (cest = mapn-days x 20 x 1.33
x 1.85 4 cost of isstops content ia labeled compound and im unrecoversble
foras ¢ sost of rare er axpensive ehexical consumed). It will be necessary
to swpply data oo (1) man-hours sensumed, (2) isotope centent in labeled
soapounds and in unressveradbls ferms, and (3) cest of rere or expensive
oh-lenomod. Note that charges will not be mads for research and
developuent phuu of zyntheses, sapital equipsent apnd rental facilities,

You are to notify the Isotspes Divisien of sompounds labeled with
distributable redicisotopes whish are baing produced at present or
whose preduction is #at&a:lpltod 4n the near future. Camsunications on
this matter sheuld be addressed directly to the Isetopes Division,

Oak Ridge Dirested Operetions. RHequests for radieisetopes to be used
in the producstion sheuld be filed with the Isotepes Division en intra-
Commission Request Form 558 in the usual maaner,

1019u8b
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Contract AT-30-1-Gen-150

RADIOISOTOPE»ADULTERATION
We. He Ray

one gram of alr irradiated by one roentgen will dissipate
83, ergs of the radiant energy. _

8.3 ergs/day = 3.6 x 10° eMV/minute = 1.64 x 1072 curies @
1 eMV/disintegration.

To adulierate one curie so that the energy dissipated per gram 8
of element = 8,3 ergs/day would require E or 6,1 x 10" E
1.64 x 107°

grams of the adulterated element,- (E = electron megavolts average
energy per disintegration.)

elemental adulteration

_ kg/millicurie

Isotope B to achieve 8.3 ergs/gm/day
R 6.5 x 1072 3497

14 -2
60 5.8 x 10 35.4
1y Neo* 4.61 2.82 x 10°
15P52 0.7 4,27 x 10°

ca®® 8.3 x 10°2 5046
20 : .
peFe™® 1.32 8.05 x 16°
383r89 0.5 3.05 x 10

90 90 e

35T + 39Y 0.94 5.74 x 10

131 2
- 0,645 3.94 x 10

10194817



Concentraties Levels of 8315 in Traser
Experinents Under Field Conditions

The prodlea differs from Ahat of Cal$ ia three importast ways, sanelyt
1. A balf 1ife of 8] éaye restricts aa experimeat %o adout three
years.
2. Zeseatial absence of sulfate ia soil and of a £ixation prooess
reduces dilution of appliesd raldieactive saterials.

3. Leashiag decomes an impertant precess of loss frem treated plots.

Plast materisl might be assumed to coatain sn average of 0.20% 80y/gran
dry matter. The sulfur sbould have a mizimus activity of 2000 disintegrs-
tiens/eso/gren of 803 eorresponding to abeut ¥ disintegrations/sec/cran of
dry matter or an astivity of appreximately 10°7 millicuries/gran of &ry
mattsy st the time of measurement.

If the sulfur is to de folloved for ten half lives, the muximus
activity of the fellsge the £irst year of an sxperiment woulé be sbout
1 x 10°* millicuries/gran of &ry matter whieh 1s spproximately ths sane as
for ealeium although ihe spesifie sstivity of the sulfur is higher. An
average yisld of 1000 lvs. &ry matter/acre might be assumed which thus .
ehould contaia 45 milliouries of sulfur at this rate. |

Tne initial activity of gulfur is an sxperimeat o e followed Sor
Shres years should e of the erier of 100 milliearies/scre or i millieuries
43 an experimeat as was ths caseé for Oali5.

Astivities given in the above paragraph eould be reduced $o 116 s
case an experimant ef two seasons' duration was dosired. This woukd prod=

adly be the best type of experiment to undertake at first.

1019488



- -

Arrangements would have to e made to prevent loss of leachate froa
a yplot. This could take the form of exshange with erdinary gypsum at the
plet boundariss, placed fer instanse ia a tremch. Leaching could be used
for decontanination of a plot at the end of an experiamnt.

1019u89



Oenssatratioa h;da of Ms ta Trseer
Experiments Under Pieléd Conditions

A basiec assumption is made that experimeatal plast material after
drying should give 20 disintegrations/sec/gran. Thms 1if these eaz ¥
dotected with 10 percent sffectivensss, 2 oounts/see/gran oax do od-
Sained. This cerrespends $0 an sctivity of 5 x 1077 millienries/gran
at the time of msasursment.

Lot us sssune that the material is te de fellewed feor three years,
f.0., six half-lives. The initial level of the dasic quantitsy then must
b 5 x 107 !‘ =232z 10~ silliecuries/gram. 1f the plaat material
eoxtains 3 pereest Ca, the activity sust be 1.0 x 107> millicuries/gran
Ca.

AR average sastera ssil might eeataia 600 1ve. Ca/asre ia the plov
dspth. If equilibration of applieéd caleiwm is assumed with oae-thind
of this saleium, thea the 1.1 x 107 crams Ca/asre invelved must have an
astivity of 1.0 x 10~ adllicuries/gran Gs or & total imitial sctivity
of 110 milliouries. The activity delew one square feot on the surfaee
would Yo 2.5 micrecuries.

An experisent iavolviag six types of treatacats, replicated six
times, oa plets of 50 square feet would require 0.0% psre teo de treated.
This would correspend $o use of b millicuries Cal5 fa e experiment,

he marimum aetivity in follage might be takea as 1.0 x 107" mil1s-
suries/gran of dry matter. Acsideatal soasumpiien of feliage ¥y fara
animals osuld thus be hasardous, particularly for the first yesr. The
seeead year level duws to desay and further equilibration iz the sefl
would net exceed 1.0 x 10”7 millicuries/gram of dry matter.

10194490
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RADIO-PHOSPHORUS (P-32)

DIAGNOSTIC USES
DISEASESi~- 1. Cancer of the breast.
2. Other superficially loocated cancers.

METHOD:=- Tracer doss IV, followed by comparatiwve Geiger-Counter

readings over normal and diseased tissue.
DOSE 3 -~ 300 to 500 miorocuries IV.

INTERPRETATION -~ Ru}htion levels over surfaces of benign tumors reveal
no signifioant difference from readings taken over normal
breast tissue. Malignant breast tumors onnocnfﬂto radio-
phosphorus with & sarked increase in the lewvel of radiatior

over the tumor surfaoe.

TEERAPEUTIC USES
DISEASES;~- 1. Polyoythemia vera.
2, Chronio xiyelogenous leukemia.
8. Chromic lymphatic leukemia.
4. Of questiomadble benefit in other miscellaneous blodd

dysorasias, lymphomas and bone tumors.

METHOD:== Divided therapeutic dose administered IV or orally, followed
by repeated blood ocounts, sternal marrow studies and careful

clinioal obserwation. Bxoretion studies are desiradble.

forquqy



DOSE 3=~ Always requires individumlisation, based on reaponse -

but average total doses for IV administration are:

1. Polycythemia vera 4 - 14
2. Chronis myslorenous leukemia 4- 12 mo
S. Chromie lymphatio leukemia 2 - 12 mo

ABSCRPTION:-- 75% (approximately) by oral route, 100% by IV routs.
EXCRETION:-- When given orally, 16 - 50X excreted in urins and stools
in 4 ~ 6 days.
When given IV, 5 - 25% exoreted in urine and stools in 4 ~ 6

d‘y.o

TOXICITY1~= Limited to hematopositic system.
1. _':': Leukopenia.
2. Thrombooytopenia.
3. Aplastio u;onn.

CLINICAL RESULTS -~
1. Nost effective B/ for polycythemia.
2. Equals X-radiation in chronle myelogenous leukemia.
S. Equals X-rsdiation in chroniec lymphatic leukemis in
most oases, but XI-ray more effective in rapidly reducing

size of spleen and lymph nodes.

ADVANTAGES t=~
1. Practioally eliminstes redistion sickness.
2. ¥o toxic mamifestations (G.I., skin, liver).

S. Less burdensome to the patient.

1019492



RADIO-IODINE (1-131)

DIAGROSTIC USES

DISEASESs~= 1. Hyperthyroidism.
2. ZThyroid Carcinoma.

METEQD §~~ Tracer dose administered orally, followed by radiation
survey of the thyroid 'rogion and general body survey for
metastatio lesions.

DOSE go- 100 microouries.

INTERPRETATION ;== Signifiocant concentration of radio-iodine appears in
hyperactive thyroid tissus. Approximately 108 of thyroid
cancers will selestively absord radio-iodine. In these

oases, location of metastatic lesions is often possible.

THERAPEUTIC USES
DISEASES:~- 1. Byperthyroidism.
2. Thyroid earcinoma.

" MEYHODi=»  Administered as sodimm-iodide ir water gim' orally,
followsd by radiation measurements taken over the thyrold
and other active areas, repeated dlood counts tnd oareful
silniocal observation. Excretion studies are desirable.

DOSE = Alweys requires individmalization, but aversge total dosss
vary from 10 millieuries to 50 milliocuries.

1019493



ABSORPTION:-- Almost 100X from G.I. tract.

EXCRETION:-- Almost exclusively in urins.

TOXICITY 3=~ 1.
2.

S.

‘ﬂrom Crisis.

Hypothyroidism.
Leukopenia.

CLINICAL RESULYTS 3~-

1.

mm‘m e

2.

101949y

Effective B/ for hyperthyroidism.
Effeotive palliation for susosptible thyroid

maligpancies and bone metastesss.

Larger radiation doses can be delivered directly
to thyroid tissue than by any other mode of therapy.
Badiation therapy can be deliversd to distant

utntttl_o lesions.



