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APPENDIX "A"

COMUANIES AND OFFIGIALS YISITED BY FERSOWWEL, OF DIVISION OF

1S0TOPES DEVELCPMENT SEFIEMBER~DECEMBER, 1952

Abbott Laboratories
Herth Chicago, Illinofis
Mr. Fred ¢. Kirchmeyer, ¥Vice Pres,

The Budd Company
Phoenixyille, Pa.
Dr, John H. Buck, Vice FPree.

Chem~Trac Corporation
Canbridge 40, Masa,
Dr. Irving A. Berstefn, Pres,

s

E. R. 3quibk & Sona

New York 22, New York
Dr. Faul Humeryoff, banager
Eadiopharmaceutical Services

General Electric Company

Atomic Power Equipment Department.

San Jose 12, Californiz '
Mr, George White, General Manager

Iso/5erve Incorporated
Cambridge 39, Maaa.
br. Joaeph J. Fitzgerald, Fres,

Hew England Ruclear Corporatiom
Boaton 18, Maassachusetts
Pr. Seympur Hothchild, Pres,

huclear-ﬂhicagn Corporation
Des Plaines, Illincis
Hr. John H, Bennessey, Prea.

Fuclear Consultante Corporation
S5¢t. Louis, Missourd
DIr. Hilliam Ecnuecker, Fres.

Fuclear Materials & Equipment Corp.
Apolle, Penusylvania
Dr. Zalman M. Shapiro, Pres.
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Hucleax Sclence & Engineering Corp.
Pittsburgh 36, Fennsylvania
Mr. Ronald 4. Brightaen, Frees.

¥icker xhnaylﬂorpnration

. Clevelend 12, Ohlo

Mr. Ralph Schiring, Pres.

Rediation Research Corporatiom

- Westbury, Long Ielend, Wew York

Mr. Johm H. cnlamnu¥ Pres.

Technical Operations, Inc.
Burlington, Maeasachusetts
Dx. Marvin Schorr, Pres.

Tracexrlab, Inc.
Walthan 54, Hassachusetts
Mr. fichaxrd C. Sorenson, Fres,

Tnion Carbide Nuclear Corporstiom

Tuxedo, Hew York

J+ €. Brantley, Director of Ressarch

. 8. Huclear Corporation
Burbank, Celifornia
Dr. Allen M., Goldstein, Pres.

U, 8. Radium Corporatiom
Morristosn, New Jersdy
Mr. E. B. Flaher, Fres.

Volk Radicchemical Company

Shkokie, Illinois
Dr,. Murray E, Volk, Pres,
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LETTERS FROM PRIVATE RADICISOTOPE FIRMS EXPRESSING THEIR VIEWS OGN

AEG. INDUSTRY PARTICIPATION IN

RADEGISOTOPES PRODUCTION AND DISIRIBUTION-

- Abbott IsborstoriessScientific Divistons, North Chicago, Iil.,

ﬂutednenber'f,llgﬁﬂ I O T NI T O O T T T T T T T R R
Abbott Iaborutories, Scleotific Divisicos; North Chicagzo, Y1l.,
ﬂlﬂdﬂﬁﬂﬂbﬂrlﬁ.m--...---a-.-.---'---p
Controls for Radiation, Cambridge, Masa., dated October 17, 19498,
Gomze Industriea, Inc., Baton Rouge, La., dated March 10, 1963 ..
Qeneral Blectyle Cospany, Fleesantoz, Galif., dated Nov. EL, 1952
Gensrel Electric Company, Pleasanton, Calif., dated Sept. 6, 1562
General Electric Company, Flessantop, Calif., dated Aug. 13, 1562
Gepzxal Elactric Company, San Jose, Calif., dated April 5,

37

New England Nuclear Corporation, Boeton, Mass., dated Nov. 21 1§ 1962 49

Yuclear Consultants Corporation, St. m-, Mo, , dated Jan.
Huclear Science end Eogineering Corporation, Pitteburgh, Pa.,

196350

hhdm‘m’lgﬁ3ll'll"lll‘llllll‘llllll_52

Huclear Sciepce and Euglneerins ¢nrp., Pittsburgh, Pa.,
ﬂﬂ“ﬂlﬁnlplﬂ N R Y

pak Ridge Naticmal Laborutory, Cak Ridge, Teon,,dated mar, 1, 1953.

5

Techonical Operaticos, Burlington, Mwes., dated Des, 21, 1962 . . ,. 59
Tracerlab, Waltheam, Mass,, dated Decesber 17, 1962 .. + . . « 2 61

Unloo Carbide Huclear Company, Tuxedo, N.X., dated Dec. ¥, 1962 ,
United States Radium Corporation, Morristown, H.J., dated Nov, 14,
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AGROTT LABOFATORIES SCIERTIFIC DIVISIONS

. NORTH CHICAGO, ILLINOIS

December 7, 1962

' Mr, John W. daddox .
Technical Aasistant to thé Director
DMvision ¢f Isotopes Development
United States Atpmic Energy Commissiom
Washington 25, o, C.

Dear Mr. Haddox;

It waa good to have your visit at North Chicago & mouth
ago, I am sorry that my vieit to Japan made it
impos=ible for me to be here'when you came, but your
session with Mr. Fixchmeyer and My. Leitner was useful.
GCertainly they welcomed this cpportunity to tzlk with
you again,

. Perhapa it would be zood If I could have from you
: specific questiona on which you think Abbott could
really oifer a contxibution. It ia difficult for me,
in looking wover the notes made duriuvg your visit, to
see what 1s the precise point to be illuminated,

Your discussion here touched on the relationship of

private supply of radiclsotopes in the United States

ag affected by competition fron other countries and

by the contioued operaticn of AEBC in a fileld which

U, 8, industry has prepared itself to handle. I

believe our general views on this subject ‘have been

laid cut in verious coomunications t¢ the Commlgsiom .
and, ‘on Tequest, to JCAR,

i " ooking back on the 1131 sitwation, it is my owm view
I ' that the U. S, position would have been atrengthened Lf
' AEC had promptly discontinued production when private
industry showed itself prepared to take over supplying
the isotope. 1 am well aware of the AEC view that
there ehould be more than c¢ne supplier. Agalost this,
. we urged that Canada, for example, already constituted
& very strong second supplier. It scems to me that
the uncerteainty in the editvarion was increased, and
' Canada was allowed to meke ite way into this uncertain
| altuation, to a large exteant by the actions taken by
AEC, At 2 time when American users might have had
I thelr attention promptly directed toward Abbott as the
U, S, eupplier, AEC acticme prevented thia redireceion
| of sttention. Finally ABC prolompged the uncertaluty
: by reducing its prices (alchougk 1ts cosca per
i millicurie must have been rising at the time}, in
]

tertaln ranges even to 4 priee fracticpally belew curx
omn, Users would be expected Lo look in the direction
of Abbott, AEC, Chalk River or elaewhere to see which
source would give them the best shork-range advantage.
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Abbett Laboratories should not be expected to consider
pricing achedules cn radicoisotopes which will meet any
or 21l terme which might be cffered by one overseas
souxce or anothexr, One should consider these socurces
as either parxtially subsidized or able to distribute
their ceats in such a way as to choose almpat any
pricing schedule they wighed., (4An cutsidex uight aa
intexpret the action of ARG in reducing its 113l price
achedule at a time when its sales were dropplng aub- .
stantially)}. I believe Abbott and other private
industrial sourcea should operate radioisotope aales
according to the best ¢csmercial practice.

We have always felt that AEC degerves great credit for
ites woxk in isotppe development, But when it comes to
the commercialization of a reactor-produced isotope,
we belieye the isgbtope developuwent program is {mpajyed
1f AEC directs itz activity ou the baais of cost

. recovery or financial return. The Commission should
congdder its job well dons if it has stimulated
isctope uee to the place that a radiolsotope can
succeasfolly be produced commarclally by private
induatry.

These are general c¢omments. With regard to more specific situatioms,
¢ I should welcome your suggestions.

Best regarda,

Bincerely yours,

-

Edward J, Mateon

ER/bic
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ABBOTT TABORATORIES, BCIENTIFIC DIVISIONS
! 1
NORTH CHTCAGO, ILLINOIS

1
r

Decembar 13, 1961

Cencral Manager
Atomic Energy Commission
Washington 25, D. C.

Subject: Commercial Productiop of 1131

Dear Sir:

This letfer is written to acquaint the Atomic Energy Commission
with the preszent status of Che wanufacture of radio-iodioe (1l31)
by Abbott Laboratoriea. On the basis of the facts prasentaed, we
request thet the Connission in the near future withdraw as a
supplier of this vadioisotope, inasmoch s Abbott fa now prepared
Lo handla the requiramemts of licensees.

Begloning in July 1960, Abbott began to prodece substancially all

of itg om requirements fox 1131 by & proceas developed by 1its

o reseerch, On Septewmber 1, 1960, Abbott anmounced the avaflas«
bility of chemical prade 113 s Ehe fivet reactor-produced radio-
isotope to bae offered by an Amaricen firm. The price schedule was
lower than that of the Oak Ridge. Wétional Laboratories. No
difficulty has heen experienced in preparing a product of uniformly
high quality. It ie poesible to supply a product having an activity
a8 high a8 100 me,. per milliliter if needed.

It wss vnfortunace that Abbott was unable to capitalirze fmmediately
on their new devalopment, because for wany users the biological

ard medical subgidy of the Commission resulced in an irrsafacibly
low net price for I'9l. It was the opinion of the Commisaion thet

' the subsidy should be granted only £f the radloisstope had been

produced 1im ARC facilicies. We browght chis sitsation to the
attentien of the Commiasion in our lerter of October 11, 19640,
whereln we urged that tha Comwlasion's discount program be Immedi=-
ately terminated on the ground that ice coatineacion would scifle
the development of sonrces of supply of radlolaobopes independent
of the Commission. Our request was supplemented by subhasguant
letters dated Hovenber 4, 1960 and Decembar 13, 1960. Sobseqrantly,
the matter was considerad by the Commission, and 1t wes decided Eto
terminate the Commission's Radicisotope Ressarch Support Program
effective July 1, 1961, or on the date thersafter on which 8 usar's
research grant Irom the Commlssion erpirea. E
In spite of the adverse aitvation existing prior to Jaly 1, 1961,
Abbott worked diligently to comsolidate its positfion, We now have
a firm contract wicth a private owner of a reactor for irrvadiacion
of taygete and haye gskbablished that a secomnd reactor is avallable
to back up the first source. We ars ccni{deut that these sourcea
apsure Abbott of a xeliable source of Il3l,

In addition to sugglying a mummber of American licenseea, Abbott has
been furnishing I 1 on a routine basis to rhe largesc Japanesg USET.
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As is sll American industry, we are grateful for the leadership. -

and extenn&te contributions of AEC in isotope development. In tha
case of Il y Industey s now prepazed to asfgms the role cf supplier,
and sccordingly the continued production of I l in the Commiceion's
facilities haa the effect of retarding the growth and development

of private industry.

We believe, therefore, that Sec., 1(b) of the Atomic Enargy Act of
1354, which provides that thes development, use and control of atomic
energy thall be directed 2¢ a8 to ostrengthen free competitiom in
privace industry, 1% applicable te¢ this situstion.

He understand that the Commisaion agrees with uws on this point,
Teatifylng befove the Joint Committee ¢n Atomic Energy during its
1961 hearings on the Development, Growth apd State of the Atonie
Energy Industry, Commissloner Robert E, Wilson stated:

Hppivate production of radiois otopes is
beginning in the United States, During
. 1960, the Abbott Laboratoriss began commer-
cial productiom of icdine 131, Both
general Electric and Weatioghouse have
started producing cobalt 60 in thelr test
reacktors. 1t 8 expeceted that this
commercial capability can supply the
entire market for radiography and radio-
therapy sources which, up to mow, {ak
Ridze has been handling, In addition,
the Martin Co., oo a partmnership basis
with Air Reduction Co,, has indicated am
intearest in bullding a radicisotope
separation plant, poseibly near Hanford.
In igotopes, as in other areas, the
Commigelon will continuwe its policy
‘of ceasing to provide materials or °
services vhen adequate compebitive
commerelal sources develop at reagson=
able prices."

- = om

. The matter of diaconcinvance of production of 1331 by the Commie-
sion i& intimately agesccistad, in our opindon, with the problem
of AEC pricing policy. We feel that the benefits to be gained by
the dfecontinuance of production of 1131 by the Commission would
be Largely disaipated wnlees the Copmissiom concomitently modifies
its present policy, as exprassed in Chapter 1701, of the AEC Manual,
of recovering full costa in astablishing prices on sales of radio-
isotopes, For this reason, ve request that the Commission vevisa
fts policy to the extent that it interferes with the continued
encouragenent of domestic radicisotope development,

' “The bagia for our request is as Follows,

If the Commiselon withdrawe fram il°1 production, the cost of
operating Ite radicisotops facilitfes would, according to tha cost-

recovery policy, be spread over rema2ining preduction, and prieces
ghould increaee. LIf other isotopes ere privately produced, the
game redction would follow, imtensifying the detarrent effect on
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. research and development of isotope uses of the remainfog ORNL -
radloleckopes . .
Isotope productiom Is iptevnacional in character, The Commission
cannct railse prices for radicisctopes without turnfng the attenticn
of American licensees furcher in che direction of forxefzn suppliers.
The=a puppliers, we understand, commonly have their sovernment as a
participant, apparently on an accounting bagis which dees not invelve
cost recovery to the government.

The Atomic Energy Act of 1954 does not require the unifcrm adoption
of & cost=recovery policy. Thus, it is provided in Sec. 81 of the
statuke: .

"The Commission may distribute, sell, loan,

or lease such byproductk watexial as ik owne

to licensees with or without charge; Pro-

vided, bowever, That, for byprodoct material

to be distributed by the Commisaion fox &
: charge, the Commission shall establish prices

. on such equitaeble basls as, In the oplolon

of the Commission, (a) will provide reason=

able compensation to the Government for such

matexfal, {(b) will not discourage the use of

such material or the development of saurces

of wupply of such materjal independent of

the Commission, and (c) will encourage ra-

search and development,”
A course of evente degcribed above would clearly work againsc
the purpose steated in Subseckion {c)} of Se=c., 81. Unlaesa the goal
cf ccoplete cost recovery is put aside, disccuragement of research
and development 18 bound to occur, because of ifncreasingly higher
isctope prices at ORML.

It should be pointed out incidentally that the purpoae stated ia
Svbsection (h) of Sec. 81 would alsc be adversely affected. IE
Abbott should continue development work in the production of radio
isotopes other than I131, we would find cur success penalized by
increaalngly higher prices on the many cther isotopes we purchase
from OBNL for radiopharmaceutical manufacture, And other radio~
pharmacevtical manufacturers would be similarly affecred. It
fvllowa that development of ifsotope uses 1n medicine would be
discourapged, contrary to the aima of the Commlaslon as prescribed
b]' lﬂ'ﬂ'.

He therefore urge that an excepticn be the cost-recovery policy
be recognized by the Commlasion where there 18 any conflict
between that policy and the maxlsgm develepment of radiolsotopes,
both in reseaxrch and medicine, and in indwatrial productiom.

Yours very truly,

Edward J, Hateon

EJH/dE
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b e COWTROULS FOR RADIATTON

130 Alewife Brook Parkway
Cambridge 40, Massachusetts

October 17, 1962

Dr. Glenn T. Seaborg

Chairman

Us. 5, stonic Energy Commlssion
Weshington 253, P. C.

Dear Dr. Seaborg:

I an writing to express our company's interest in assuxed
avallability of a wide range of radicisotopes from the

. Atomie Energy Commission at prices competitive with overseas
producers.

Among its activities in the nuciear field, Controls for
Radiation, Inc. is engaged in spplicatione of tadiomsctivity
and fabrication of radiation scurces. An affillate company,
ChemTrac Corporation, synthesizes lsotopically labeled
chemicals for uwge in tracer studles.

It is importamt to Lhe variety of needs of our clients and to
our succeseful operations that a priwe source of many radio-
isotopes be assured and that prices of the ha;in radloactive
materials be set ae low as possible.

Fnr'thesa readoné, we hope the Atomic Energy Commisaion's
decisione on policies of wmanufecture, supply, aad pricing of
Jbaaic radloactive materdals will include evaluatlon of the
"needs of companles such aas ocurs,

Thank you very much for your conslderatiocn.

. - Yexry truly youra,

Irving A. Berateln
Fresident

IAB/eal
¢C; Dr.-P. G, Aeberseld, Director
: Bivision of Iectope Development
Mr, F. P, Baranowekl, Directox
bivielon of Production
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GAMMA INDUSTRIES, INC,

422 Oklshoma Street Baten Rovnge  RADIOTISOTOPE EQUIPMENT AND SUPPLIES FOR RADIOGRAEHY
Louisiana -
Mareh 10, 1963

“1‘.‘

Dr, Paul C. Asberacld

Divislon of Isotopea Development
U, 5, Atomic Energy Commission
Hashington 25, D, C

Dear [r. Aeberaocld;:

Gamna Industries, at thie time, uwzes only Iridium-192 and Cobale-
&0 for preparing radiocactive sources for meny industrial usera, This lettar
15 being written becauwse of our concern that the spurce of supply doee not
seem to be stable nor adequate Lo satisfy the trend in market requirements.
The primary conelderations are reliabilicy of the reactor cperations, sssursnce
that reactor gpace will ba available, and that maximum epecifie activity can
be producad.

He generally aubacribe to tha philosophy that the Atomic Energy |
Commiesion should wot compete with commercilal veptures but with the raser
vation that the commereial venturs mst provide sgual or better services
and facilities thaw available from the Commisaion,

Reliability of reactor opevationa

When Cenersl Elactric and Westinghowse accepted the responsibility for
Iridiun-192 production theze was an absurd and unreascnsble amount of effort
raquired to get approvals to use those facilitles. Almoat immedistely,
Wastinghouss raissd their prices so high that ne crganization like Gsmma -
Indugtrias could exist while ausing Hestinghouse services. As you Imow,
shortly thereafter the Westinghouze operation was shut dovm and irradia-
tion services were no longer available.

Thig left Ceneral Electric s the only source of supply for Iridimm-192
{rradiation in che United Sceces., After am extremely long period of negocia-
tions it became possible to use the CETR for drradiations. It must be fair-
ly stated that General Electric has on many occasions produced sccaptable
irradixtiona but there have been several cycles that the production wag
less than specified or that the GETR wes inoperable. GCeneral Electrie
d1d4 arrange for irradiations at the Netional Reacter Testing Station MIR
a0 minimum time wa3 lost smd Gamma Iuﬂuutri&s grantly sppreciated this
extra effort, 7Tt is most interesting to note in this regard that Gamma
Industries has been denied the privilage of using the MTB whila, within
a few hours, General Electric requested and was given permission to use
the MTR.

Assurance that reector epace will be svallsble

To assure that Iridium-192 radiography laboratori=s can depend upen
Gamma Industries &5 a4 supplier it beceme cbviocus that another reactor must
be found to glve some diversity to & singla operation such as the GETR.
The Chalk River veactor in Canada wes the next closest operation so they
were conktactgd. Over a perlod of many months we have found that they are
completely rellable in delivering the desived sctivity at the promised

‘delivery date. Until other arrangements can be made it seems mandatory

to use more tham the single source, the GETR, end this geems most regret-
able to purchase services irom g foreign country when consldering thac
thote services were developed in the Unfted Statma.

Meximum specific seelvity

Industrial radiography has been technically refined in recent yaars.
Z-vay machines operate at higher wvoltages, higher beam currents, and attain
wuch higher energy emissivity. In addition to this the quality of the re=
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sulting images on the radiographs have been greatiy improved by the much
asmallexr focal spobs. Some. committees of our netlonal organizations respon-
aible for writing c¢odes are deminated by x-ray mapufactyrers and sales pegw
sonnel, There is some gquestion that scme code revistona have caplialized
upon this featurse of beiter jmage quality to make the codes more restrictive
on radiography. It iz nct necessarily comsistent that better radiography
will improve the produce being inspected.

With this in mind ons wuet consider radiographa made with isotope radip-
tion. These will almest always have legs comtrast than k-radiographe. Low
cpecific activity requiroes larger scource sizes with the acecmpenying larper
penumbra leading to poor image quality. The only choice, at this time,

t:0 tmprove the laotope radiograph image quality is t¢ seek higher specific
activity which will permit amaller sources ' to he prepared apd this c¢an lead
te shorter exppsure Cimes and improved radiograph quality. 1f the maxiwum,
specific activity i3 not attained we can aurely look boward the time that
1sotopa radiography will not be permitted on critical atructures.

Cobalt-60 with specific activity up to 150 ¢/g 18 routinely available
from Capada. We do not know of any U, 8. production of Cobalt-60 that even
approaches this. The result iz that all of our vadlozgraphy Cobalt {s pur-
chased in Canada, It is edmitted that the quantity wsed is smell but, agein,
it seems unfortunate that foreign countries observe U.S. requirements and
etoduce accordingly while the U,.5. facilities take the attitude that the
cuatomer must buy wvhatever they decide to produce,

Coneluajon . .
To overcome the difficultbies presented above it 1s suggested that

the reactors in the nationil laboratories again be permitted to produce
Iridium-192 for thoss manufacturing sources. The CBR hes & flux of 5x10

and thia would give specifie activity approximately 5 times that theoretically
available from the GETR, Over a peried of many yeare my experience with

. the ORML has proved their reiiability,

-+

, Gamma Industries would continue to use the GETR to the maximum extent
poesible while access to the national laboratories would permit diveraity
assurance of supply contimuity,

Thia letter haa been w#itteem after ‘much hesitetion for we do not
wish to "presaure™ you or anyone in the Commission, however, it is beliaved
that companles like Gamma Induskriles provide a necessary "1link™ in the chain
¢f pramoting and promulgating nuclear energy utilization for the meny in-
duzkyrias, If this a true and acceptable stateément then Samma Industiies is
entitled to reliabls reactor servicas.

Sincersly yoursa,

Heryy D. Richerdsecn
President
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CENERAL ELECTRIC CiRIPANY Atomic Producks Divigion

Pleasanton, Calif,

Movamber 21, 1962 ¢e:r E, B, Tremmell
. G. 'H‘hil:e

Dr. P. C. Aebersald

Directar, Ddvision of Isotepe Development

7. 5. Atomic Energy Commission

Washington 25, D. C.

Dear Dr. Asbarsold:

In response to your letter of Ootobar 1, 1961, we heve described below oux
processed radiofzotops activities and capsbilities, plus our best current
projection of the course which we expeect to follow in pursuilt of thia
business, '

To date, wa have established relatively firm plans end schedules for six ko
aight processed ilsgtopes, Fhosphorus-32 iz now routinely available from our
atock inventory. Todine~13]1 should become a stock item next momth. Irradia= .
tion of H-3 and C=14 target materials is tentatively scheduled to begin early

in 1963 wich material ready for sale begiomimg in late 1963 or early 19%64,

A developmental program aimed at asteblishing chemicel flor sheets and product
epecificatione has been inftiated for Cr-5]1, Fe-5%, I-123, End KHg-203, This
developmental work 15 achaduled for complerion in Januery, 1963, and, if suceese-
ful, will be foilowad by routine producticn and sale of these radioisotopes,

In addition to the isotopes moted sbove, thera are several others vhose pro-
doction, bepginning im 1963, will be conaidered. In this category ere sulfur-35,
chlorine-35, celcium-45, calclum-47, nmanganese-354, iruvn-55, molybdenim-99,
niekel-63, zine-65, thallivm-304 amd othexs. The rate of progress and pro-
duction schedule for thase isotopes will depend on the results of technieal

and econcnle evaluatfions which bave not yet been completed.

Tabulated below ara Initial produccion rates, production capabilities in the

~ SETR, and’ preliminary aveilability schedules for the eight isotopea for which

we have formulated actus]l tentative achedules. Production rates of short lived
lsotopes will, of coursa, substantially depend on customer requirvements.

Isatope Estimated Frojectad 1963% Estimated GETR*
Date Available Froduction Rate Froduction Capacity
For Distribution {(curiec/year) (curies/yeer)
H=3 4th Qtr., 1963 25,000 100, 000
C=14 4rh Qrv., 1963 20 50
P=32 Septenbar, 1962 &00 e 1,000
Cr=51 2ed Qer., 1963 25 = 50
Fa=5% 2pd Qrre., 1963 2 b5
- I-125 2pd Qtr., 1963 10 =100
I=-131 December, 1962 1,000 P 2,000
Hg-203  Znd Qtr,, 1963 50 = 100

Ho allewance ia made in thesze figures for decay of redicisckopes

batween time of reactor production and time of shipment to eusteomers,
Thia decsy factor will range from 2 high of over 50% for I-131 and

P=32 to less then 1% for C=14. Preduction capacities are based on

estimates of suiteble reactor space which could be utilized for
thase prograns, not on ytilization of total reactor capacity.
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Perhaps it would be useful to describe briefly the market toward which we are
aiming our efforts, Our market research of the processed radfoisotope busicess
iz fax from complete at this time, 8¢ Cthat we way in the future have to re-
evaluate our present position, Ie general, however, it is ocur inktent Co be
primarily a bulk supplier of processed radiocisotopes., We expect our cuctomer
outlets for these radioisciope products to be firms engaged in the manufacture
of labeled compounds; radiopharmaceuticals and other similer radiocackive
preparations., In Line with our position as bulk suppliers, minimum activity
levels per shipment will be established for sach processed radioisotope which
we 8ell. For example, our wminimum shipment of P-32 is 200 afllicuriss. Any
inquiries for amoynts which are smaller than the desjgmated mivimum will be
teferzed to other acurees of supply.

You azked what the position of the General Electric Cowpany iz in regard to

the AEC contivuing to maxket the same processed radioipotopes or if we plan

to request AEC withdrawal from seles of these products, We do not feel that

ot this time we bhave sufficient knowledge or experience to make vexry positive
gtatements on thiz svbject. We balieve that the Commission shonld comtinue to’
encourage the development of U. 5, commercial sources of supply for all radic-
isotope producks, Future ABC acticns will, we hope, follow the policy oot to
sell by-product material to the public to the extent this material 4z available
from private souxces at reasoneble prices comsistent with the overall Commiesion
policy which 1s set forth in paragraph 032 of Chaptexr 1701 of the Commission
Marual. We will continue to keep the ARC adviased of our activities with reapect
to the supply of processed radiofsotopes. Cur in-put, together with your know-
ladge of the related activities of other private firmas, should permit the
Commisgion to ascertsin when commercial sources of Gupply and prace rates Are
raasonebly adequate.

I hepa that the infermation in this letter halpe clarify our current acefvities
end future plens with respect to processed radicisotopes. He will be plaasad to
Turther discuee these matters at your conveniencse ghould you ao desire.

Vexry truly YOurs,

*

E. W. O"Rarhe
Menager
Vallecitos Irradiation Servircas
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Ff#ﬂﬂ#;EHERAL ELECTRIC COMPANY Atomic Products Divisdon
Pleasanton, Calif. Vallecitoe Atomic Laboratory

. September &, 1962

Subject: Comercial Isotdpe Froduction

-

Dr. ¥. C. dsbersold, Ddrector

Division of Isotopes

M. 5. Atomle Evergy Commission

Washington 23, D. C. !

Dear Dr. Acbersold: ,
This letter serves to update the information which was sent to you on April 5,
1962 by our Mr, R. L. Schmidt. Totel responsibilicy for production, processa-
ing, sale and distribution of radioisotope products hag recently been trans-
ferred to my organization, This transfer representa another step in the
Gemeral Electric Company's continuing effort to expand our radioisotope
activities here at the Vallecitos Atomic Laboratory. Conaiderable progress
in this direction has been made in the past few months. A brief summary of
our recent successes, current activities snd future plans is given below:

. Cobalt =f0: Production has been expanded to include 1 wm x 1 mm pellets as
well az the 1 cm and 2 em 0,0, wafers which were previously available. This
gtep has already enabled ne to secure a bulk cobalt-60 oxder from Picker X-Ray
for 25,000 curies of the pellets. Our first success in the ferelgn market
waa recently achieved when an order for 10,000 curies was secured from a
Japanges firm. We are now negotiscing to supply a 1,000 curie requirementc
for the new Japanese Radiatlon Processing Center.

In June we secured our first sealed source order, this one for 12,000 curies
for the U, 8. Naval Radlological Defense Laboratory. We are aggressively
pursuing the teletherapy eealed source business especlally among forelpn
outlets, Hegotiations for supplying these sources to several manufacturers
of cobalt teletherapy machines are 1n progresa.

The current inventory of uncommitted bulk cobalt~60 1in oux posseasion Is
approximately 254,000 curles. Details are given in an actachment. Asather
150,000 euries of material which 15 committed to customer orders is algo in
storage ak our reactor, Tetal coxrent inventory is therafore In excess of
4(:'0 1{"}0 ﬂ'I.IIiEE »

164,000 curies per year, Thie smount represents a fourfold Increase ln our

customers' requirementz during the last year., S$Salea are gsnerally oa a service

irradietion baeis with unit price to customers being in the range of §1.00-51.25
per curie veceived by them, Xt i3 fele that production economics have sube
itantiﬂlly contributed to the rapid growth in the commercial utilization of this
satope.,

. Iridium-1%2: Current production and distribution rate iz approximately

Zrocessed Radioiectopes: We have recently put on the market processed phos-
phorus-32 and secured our £irst order for this material from Huclear Consultants
Corporation, Jeodine-13] processing procedures are under development and this
isotope should joiln our line of processed ilsotopes leter this month, Prices
"and specifications for both of these Isotopes are attached, You will note

that our development efforts on these isotopes have enabled ua to substantially
reduce our prices from those which were previously sent to you in April, We
expect thet these new low prices will enabls us to favorably compete for that
domestic business which is now going to AECL amd other foreign suppliers.

-—r"'r-.—-
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Dr. P. G. Aebersold
Page 2
September &, 1962

We have prepared propesals for supplying both processed mercury-203 and
chrgmium-51 and expect to add these isotopes to our 'routimely avaiiable®

liet in 2-3 months. Todine~12%5, irom=59 and nickel-63 production and procossing
iz under evaluation. Other processed isotopes to which we expect to devote

gome attention as soon 4% possible are chlorine-36, sulfur-35 aod gold-198.

We had hoped to begin to produce carbon-4 and tritium in the GETR at about
this time. ©ur justification for initiating the production of these isotopes
ie significantly influenced by their exclusion from Total Reactor Utilizacion
caleulations under gur GETR Master Irradiation Conkract with ehe Commission.
Such am exclusion is, we underestand, correntily under considerscion by the
Commission. These programs have therefore been deferred, we hope temporarily.

It 18 our aim ko develop a commercial radioisotope production and processing
capabilicy within the General Electric Company to service the many customers
engaged in this rapidly expanding business. We sincerely apprecizte the
splendid cooperation which you and your staff have coffered in assaisting us
toward thie goal. 1 sincerely hope that we can continuwe to count on your
guidance snd counsel in the future. ’

Very truly yours,

E. W. 0'Rorke

Hanager .

VALLECITOR IRRADTATION SERVICES OFERATION

Artach,
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Cobalt
Sige

2ecmxlm
Lecax 2 m
lcax 5man
lonx 1 mn

Total
{All Sizen)

4 - 10
930

750

2,570

4y 250

Tnconmitted Bul% Cobalt-80_ Imventory (Through GETR Cycle 35} July 23, 1962

11-25

28, 040
1,700

7,190

36,930

26 - 4D

34,230
7,450
2,500
6,000

50,170

41 = 55

42,580
10, 640

3,450

56,670

56 - 70

12,070
34,520

27,900

75,590

Specific Activity = Curies Per Gram

71 - 85 86 - 1DC
6,370

15,840 12,630
27,210 12,690

101 - 115

7,130

T30

Total
125,220
30,810
33,850
16,760
266,640
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. Processed High Specific Activity ghoéphorus—ﬂz
Specificacions )

Production Method- = Irradiation of Sulfur
Chemical Form . ~ PO ion fin HCL
Specific Activity B 100 me/mg
Concentration = 20=200 mc/ul
Chamical Purity = 99U
Radiochemical Purity m 997 {ewclusive of P33)

Price Schedule

Quantity Ovdersd For Het Unit 'Price
Delivery Within One $/millicurie
Year Pexilod
0 - 10 curles $ 1.00
11 - 30 curles 20
31 = 50 curies= S0
51 = 1 curies i
. e 100 curies 70
1, FErices apply to the amount of activity in each sh:[.pmnt at time of delivery

to Buyer's destination.
2. dinimum activity per shipment Is 200 millicuries.

3. All pricea are F.G.B; Vallecitpe Atomic Laboratory.

Processed High Specific Activity Iodine-131

Specificatiopa
Production Method - ° = Jrradlation of Tellurium
Chemical Form == Nal in Ral503
Specific Actlvity 5,000 nc/mg
Concentration ’ = 50=400 mc/ml
Chemical Puriey B 99,9%
v Radiochemfcal Purity = 99,9%

Price Schedule

. Quarntity Ordered Net Unit Price
For Delivery Within $/millicurie
One Yesr Period )
¢ = 25 curies & .28
26 = 350 curles 26 -
31 = 100 ¢curies 2
101 - 200 curles b22
201 - 300 curias L20
B 300 curias On Request

1, Prices apply to the amount of activity in esach shipment at time of
delfvery to Buyer's destinaticn.

T

2, tinimm activity per shipment is 1800 millicuries,
3. All prices are F,0,B, Vallecitos Atomle Laboratory.
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GENERAL ELECTRIC COMPANY Atomic Products Division
Pleasanton, Calif, Velilecitos Atomic Laboratory

August 13, 1962

Mr. ¥. &, Laleox, Jr.
Washington Office

tunmarized below are some of our recent activities and our future aspirations
in the radicisotope avez. T hope that this information will be helpful in-your
digepscions with Ernte Tremmel and others at the USAEC. .

Bull Isotopes: Through 1961 this activity consisted largely in the production

of cobalt-60. More resently bulk radicisotops production and distribution has
been e¢xtended to includs saveral other slements. DBy the end of 1962 we expact
to have in routime producticon approximately fifteen radfoisstopes. The bulk
radiolsctope businesa consistes in either (1) the direct ilrradistion of customer
supplied tergets or (2} the production, proceseing and distribution of Lsotopes
from out owm stock inventory. Detaile on specific radioisotopes are as follows:

Cobalt-60: We have extended our production of thie isctope to imclude -
1 miz x 1 mm pellets as well az the 1 cm and 2 cm 0.D. wafers which we
previcualy had available. We are therefors now able Eo compete with tha
AECT, and other bulk eobslt suppliers for those customers who have a
preference for tha pellet type cobalt. bUe have already seeured our firat
order for this pallet meterial from Picker X=-Ray for 25,000 curies.
Delivary of the first betch of material will ba made in Qctober.

The Picker order was gecured in direck competition with AE(L who have
been Picker's prime supplier of pellet type cobalt in the past. We
expact to secure a larger fraction of Plcker's business as wa build up
our pellet stock with higher specific activity material.

Fecently we were successful in securing an order from R Japanese firm

for 10,000 curles of wafer type cobalt. This represents our first direct

gale to 4 foreign customer, We are actively pursuing an order for 100,000
" eurles for a Radiation Proceszing Facility which the Japanese are bullding.

We chink that our chances of securing this order are quite good even though

it is being bid againec Internaticnal compecition including the British,

Ruesians and the Cenadians.

48 of May 1962 we had an uncommitted bulk cobalt-60 material inventory of
over 250,000 curies., Except for an increase in the quantity and epecific
getivity of the ! mm x Jum pellecs, this inventory is still reaspmably
accurate, A detailed symary of our current cobalt-60 inventory is attached,
1t should be moted thet 1n addition to this inventory wa have an additional
quantity of approximacely 150,000 curies of committed stock on hend. Thua
our totel cobalt-60 inventory at this time is roughly 400,000 caries,

Iridium=-192: We =axe currently producing this 1sotope at the rata of
approxkimately 8,000-10,00¢ curlea per cycle, nearly 100,00 curies per
year. FProduction economies have ensbled our customers to pracure thie
isotope for approximately $1.00-51.25 per curie dajivared to them, ‘This
price compares quite favorably with the most recent USAEC publizhed price
for this isotope, $6.00 per curie. Our iridfum=192 businaas and that of

s ouy customers has more than tripled in the last six moathe. It iz Ffelt

the ayailebility of ehis isotope to our customers on a reliable schedule

and at & low price has stimulaced the growth of the industrial radiography
business.
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Mr. ¥. G. Lalor

Page 2
August 13, 1962

It is well to note that, by comparlson, ORNL and ARCL sales of bulk Ir-192
during 196l were approximately &,000 and 9,000 curies respectively.

Thuliwn—170: The application-of this isotope in industrial radiecgraphy is
jusc beginnfng to be developed, GCurreut requirements are not sufficiently
standardized in size or schedule to permit the prodeuction of thia isgtope
for stock. A few orders have been filled on & one tine custom order basias.
Recently we shipped to the Budd Company thuliwe-110 sources having specific
sctivities of up to 600 curles per gram. Thess are believed to ke the
highest specific activity Tm=170 radiography sources éver produced., We

gre encouraging our customers to stahdardize on a few aource sizes if

st alt poasible, Such action would permii stock production of thaese
sources and would undoubtedly resul: In coneidezrable savings in their
preparaiion cosbs.

Phosphorus=32: The production of processed phoaphorus-32 om a routine
basia has just bteen initlated. He are now offering high specific activity
processed P-32 and expect to compete for the husipness currently golng Lo
AECL, ORBL, the British, the Belglans and others. We have secured our
first order for this isctope from MHuclear Consultants Corp. of 8t. Louis,
We are vigorowaly pursuing other potential customers such as Iso/Sexve,
E. Re Squibb & Sons, Volk Radiochemical Co., Nickem, Abbott Labs, and
Schaarz Bilio Research Laba.

We have = proposal in to Abbott Labs to irradizte sulfur cargecs and ship
to them upprocessed P-32, Abbott plans to do thelx owa proceseing of this
watexial. It is anticipated that this program will be iniciated within
2"'3 I]'I.D‘ﬂthﬂ ] i

We expect our prices and specifications for processed P-32 to compete
favorably with those of present suppliers of this factepe and that 2 major
sezment of the domestie business which {5 currently using foreipm suvpplicers
will revert to us., Prices and specifications are attached. These prices
represent 4 substantial reduction from the rates at which comparable
naterial is available from either ORWL or AECL.

Todine-131: The scory on lodipe=131 1s esseotislly the same as for P=-32,

in that we have receivad management epproval Co proceed with the production
and processing of this izotope on:2 stock basis. 4 developmental batch

will be run later this month and routine production for sale anmd distribution
ehould begin in Septenber, Competitors and customere are generally the same
&8 In the case of P-32. '

"Por the past year we have been irradiating tellurium taxrgets for Abbote
Laboratories and shipping te them, unprocessed, the ilodine-131 which

ig produced. It iz estimated that in excess of 800 curies of unprocessed
I-131 have slready been delivered under this program.

The reaultas from ocur development program indicate that we can offer
processed iodine-131 at prices which reflect an appreciasble decrease
from the pricea at which this ieotope 1s currently available. Detailed
pricas and specificaticns are attached,

Dthar Tsotupes: We expect to initiazte the production of cerbon-14 next
moath, Carbon-14 can be expected to join our line of processed bulk
laotopes about Janvary 1961, Plans have been developed for the production
cf tritlum, Thiz effort is dependent on our success in getting relief
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. for this isotope from total veactor utilization (TRU) calculations
under the Master Irradiation Gomtract (I103%) which we have with the -
Commission., Froduction economics for eritlum are such that loss in income
from TRU increases could approach the poteantial income from the sele of
the isotope which is produced. It is obylouws that production cammot be
vndertaken under a basis which wonld resylt in such a loss of income, We
believe that it is desirable to develop a private source of supply of
tricium for commercial applications but cammot justify euch a production
program under current contractual restrictioms.

He have proposala out to prospective cuatomera for supplying othexr bulk
processed redioisctopes which are used primarily in the redicpharmaceutical
$nduatry. These isotopes are chromium=51 and mercury-203., Initiation of
tha production of these isotopes iz expected before the end of this yearx,
Another isotope which we expect to Bave in routine productien socm is
ipdine-125. OGonsideration is being glven to wslng 2 dynemic "locpsule'
target capsule for the production of thils isotope. Suck & szcheme would
yield a product with a radiochemical purity not presently available. We
have proposala out te O. 5. Radium and Wew England Huclesax for supplying -
their nickel-63 requiremeata. If either proposal is favorably recelved
. the production of thils isotope will be initiated shortly.

We are discusaing with ORNL representatives & program which would utilize
tha GETR for the production of curium~-242. It ie felt that the GETR

fluxes and performance vecord should be strong favoreble factora in securing
this program for uws, It is our uvpderstending that ORNL has recommended

the use of the GETR amd that this recommendstion 1s currently in Commission
channels for approval.

The General Electric Coppany has in progress an appreciazble program which
is 2imed at developing nuclear and chemlcal processes for the production
of alpha emitting isotopes, ZSuch isotopes as actinium=227 end uranium-232
are getting our major attention at this time, It ia felt that alpha emilktters
such as those menticned ebove will {n the future play a significant role

- 1a such applications as peutron socurces, static eliminators, and perhaps
heat sources, Ome or more of the above iaotopes, 1f they develop as expacted,
should be in routine guantity production in the GETR ox other reactors ip
another 1-2 ye=ars,

Jealed Sources: OTealed scurces fall into several majox categories auch as (1)
cobelt radiation sources (2) telecherapy sources (3) nevtrxon sources and (4)
. hgat sourcea. A brief discussion for cach of the sbove follows:

Cobalt Radiation Sources: BSuch asources may be esployed in varicus facilittes
or applicatione such as in universities, industrial research facilities,
gamma irradiators, food irradiators, etc, The aealed scurce can be supplied
az sepavate unlts or a8 complete facilities, ‘this business hads in the: past
been dominated by AECL by wvirtue of thelr many yesars of esperience and
their in-house capability for supplyiug amything from a single source to
an entire radiation processing facility. Main U.5, contenders are Budd
Company and Picker X-Rey. We bave recently started competing for this
matket and in June secured our first scaled source oxder from the U. 5.
Naval Radielegical Defense Laborstory for foux souxces containing 12,000

T curies of cobalt-80. We were alsc advised that we were low bidder, in
competition with AECL, on @ source for Iowa State University., To our
knotledge no order for this scurce of 5,000 has as vet been placed.
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To date we have limited ourselves to bidding on sources for which design
parameters have been established by the customer. The Canadiszms still
pzaintain &n edge on sources of their own design in which they utilize vexry
low specific activity cobalt materilal inm the range of 0.5-2 curies per gram.
Their reactor apparsntly permits chem to produce lerge quantities of this
low activity material at a rtacher low cost. .

Teletherapy Sources: An aggressive marketing efforc aimed primarily at the
foreign market has just been ilnitiated. The domestcic business is pretiy well
covered by Budd Company, Picker and AECL. ©Our prime effort is tc supply
cobalt-60 teletherapy sources to those forelga manufacturers of therapy
machinea who do not have the capabilities for preparing their own BOUrces,
We expect to secure our first order in thils area before the end of the

year,

Neutron Sources: We foresee a marked growth in the requirements for neutron
sourced In the next few years. Our efforts im this aree ave aimed at
developing neutron sources with cutputs vp to ten times greater than cuxvently
available. It $5 felt that such sources will make fezaible an entirely

new requirement for neutton sources in activiation analysis epplications.

The developmgnk of such neutron scurces is directly related ko our effoxts

to produce alpha emitting isotopes such as those which were described
previously.

Heat Sourees: Heat souvces can be prepared from either reactor produced
or fission product isotopes. OGenerally some chemical processing operations
on the isctope to be vsed are required. We Intend to vigporously pursue
thia business sfnce we feel that the growth potential 18 vexy impresaive,
He have a contract through Hermin Miller's SPHSO group to develop and
-fabricate a 1-2 watt thulian-170 or prometrhium-147 fueled direct conversion
. device, As you know, we were unsuccessful in petting a foothold in the
curium-242 source packaging program for the Surveryor mission when the
Commission decided to place this work io OBNL. At tEhe Line we made our
proposal for Cm-242 packaging to USAEC representatives we were encouraged
tc place cur emphasis on developing capabilities for processing fission
product isotopes such 22 cerium-144 -or cesium-127, He heeded this advice
and had submitted to the BSAEC through Royal Rezearch Corporation, a
proposal for processing and packagiepg a 100,000 curie cerium-144 heat souxce,
Hy most recent information from Foyal BResearch is that the Commission is
undecided betwean VAL and ORWL a2 the facility in which this program is to
be conducted. We, of course, feel quite stromgly that this program should
be placed at VAL, .

That about summarizea cur curvent thoughts on varlovs aspects of the radio-
fsotope business. As you willl mote, from the writeup we are competing success-
fully with the Canadifans fer the avallable cobalt business and will compete
with them for the other Isctope business just as rapldly as we develop appro-
priate capabilities. '

In generzl let me emphausize that we have in the pest and shall ceatinue to
accept all legitimate crders for commercial lrradisations and radiolsotopea for
which we have the necessary product or facility. Therefore, I would be Interesced
to know apecifically from wvhere ls Tremmel getting "pressure" to let private
work into Government reacterz, Perhaps Cene Fowler's forthcoming visit will
¥ield more Lnformation on this subject. He are locking forwerd to some real
beneficlal discuszeions with Mr. Povler. If, in the meantime, I czn sepely

you with any further infermatlon about the subjects vwhich Y have touched on

in chis note plaose let me know,

T. J. Slosek

Manager -~ Radicdsctope Harketing

VIS0 -
£ 3kn
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Getober L, 1962

kir. Geoyge Whita

Genexal Manager

General Eleceric Cowupany
2151 Scuth First Ztraat

San Joge 12, Celifornia

Dear HMr, White:

I wish to make veference to 2 letter dated September &, 1962, from

Mr. E. W. O'Rokke providing ovr office with information on your radio-
isotope production activities and plapg. Your congideration in making
cthese decails available to us fa cercaialy belpful in better under-
atanding the status of your production and sales program.

Wa are particuplarly interested to leatrn of your plans to market proc=
egsed radioisotopea. Your prajecited enbrance into this aran of the
radioi=otope businass will have anm important effect on the overall
vadioisocope production amd discribetion program of che Atomic Energy
Coumission. Accordingly, during Mr. Slosek's and Mr. Lalor's recent
visit Eo Germantown we vequegted morée specifile informatiom oo your
plans for procesaed radioisotopes. In particular, we would appreci-
ate your best information on tlme schedules and productiom lewels
planned f£or the processed radiolsatopes which yoeu now expect fo mar-
. b:r ]1& wogsfA_plen Tika rFra harrpe ondawabond tha ansdtbdinm wfF dha
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GENERAL ELECTRIC
Atomic Fearer Equipment Depariment
2151 South Firat Street ‘r

. San Jose, Californias .

'Dre Pu Qs Acberscld, Director
Division of Isgtopea

Ue 5. Atonic Enerpgy Commission
Washington 25, D. Q.

April 5, 1962

Subject: GCOMERCIAL ISOTCPE PRODUCTION '
Dear Dr. Asberaold; !

In a letter of April 4, 1%62, to General Luedecke, Mr, Ceorge White
advised that General Electric will keep the Commiesion informed of
our activities and plans In the field of radicisctopes,

Enclosed with this letter are price schedules amd brief descripticns
of oux current and planmed activities.

. Please advise if we can furnish you any further informacicn,

Yery truly youxa,

R. L. 5ckmidt, Manager
A Governnent, Research &
Development Applicactions
BlS:be
cc; Es B, Tremmel, Office of Industrial Participation

Enclosures: Information on Isotopes:

T Cobal E-81) Phoophorus-32
. Iridium-192  Tritiom (H-3)
¢ . Thuliue-130 Corben=14%
: ’ Iodine-151
COBALT-60 L !
. Form - Solid metallie sources
Sizea - lemx 2 mm 1mnx 1o
1 em %5 um 1/16" x 1/16%
2 e %1 mm 1/78% x 1/
Ptice Schedula Bpecific Activity . List Price
Cuxies /Gram $fCurie
10- 25 . 5 2,00
25' 4’“ I 3.DD
41~ 55 ¢ 4,00
56- 70 5.25¢
71- 8BS 5.65
: f6- 100 &.00
101- 115 b,35
116= 130 -, BL70
131= 145 7.05
I 146= 160 740
. Discounts
The following discounts are applicable to fotal curies ordered for delivery

in the Delivery Period indicated below provided that individual relseses for
shipment are made in minimun quantities of 5,000 curies:
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) Qéantigx Ordered Pisnnunt DEiivegg fariﬂd
Less than 5,000 . Hone . None
5,001 to 25,000 15% : & months
25,001 to 100,000 30% : 12 moaths

Greater than 100,000 '~ guoted upon request

Hendling

The above listed prices include calibration, handling of material and loading
of shipping cesk, Iuncluding encapsulation of bulk materfal designed for re-
opening by buyer, as necessery to meet ICC regulations.- Priceas do not
inelude encapeuvlatiom as sealed sourcea fior direct end use,

Al]l prices afe FOB Vallecitos Atomic Laboratory, Fleassatou, California,
buyet to furnish shipping casks and pay transportation charges., A limited
number ‘of casks are available for rental. - - i,

Luryent Status
Production was Initiated fn 1959, 191 shipments excegded 104,000 curies.

Delivery of previously committed material is expected to reach 150,000
curies in 1962, The current Inventory of uncomnitted material is approxi-

‘mataly 250,000 curies distributed among all of the source sizes noted above.

Specific activities of from 10-130 curies/gram are available ian the current
wmcommitted ioventory.

IRIDIIM=192

Forn - Sclid metallic squrces .

Bizes -  1/16" x 1/16"

1/8". x 1/32% _

Erice Schedule- ' Quantity Ordeared List Price - §/Curias

For Delivery Within Specific Activicy
One-Year Period =200 cfg 201=400 cfg ;
T 0=500ch curie $2.00 . $3.00

501st-1000th curie 1.50 2,25
1001th=-5000th curie 1.25 2,00

Hinimam cherge per shipment = $500.,00

Prices Eor single ordara In exzcess of 5000 curisa for
delivery within a one-year period will be supplied on’
requeat, C :

Handling

The above listed prices include calibration, handling of material and loading
of shipping cask, fncluding encapaulatfon df bulk meterisl designed for tTe-
opening by buyer, as nacesaary to meet FOC regulationa. Prices do not
include encapsulution as sealed scurces for direct end use,

All prices are FOB Vallecitos Atomic Laboretory, Pleasanton, California,

buyer te furniech shippling cesks and pay transportation charges. A Iimited
ounber of caska are available for rental,
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. Gurr:reut Status

Iridium production on & .price per curle bazis, has to date been performed

only in orders which exceed the 5000 curle limitation noted above, Additional
production haa been dome on & straight service irrvadiation or irradiation wnit
{IU} basis ae defined under Contract AT(10-1)-1034. Curvent producticn of
Tridium-1%2 {0 the GETIR is approximately 7000 curies per reactor cycle,

{35 days}. A4ll current producticn is being performed on & custom order basis,

iy

It is intended that in the futuie a vominal amcunt of matetial will be
maintained in our avallable inventory.

Irradia;inn times required for vp to 200 ¢/ materizl is 1-2 nontha.
Form = Solid wmetallic scurces
Sizes - Wo standard sizes established et present time. Source size and

sonfigueation will be supplied on & custom ordexr basis. Pricea
for source targets will Be quoted on xequeat, B

. Price Schedule Quantity Ordexved List Price = $/curie®
For Belivexry Within : Specific Activiey
One~Year Perioed - 0-150 ¢/g 141-300 ¢/g
.0-500th curie 43,00 { $4'dﬂ
501et~1000th curie 2,50 3.25
1000th-5000th curie 2.00 2.75

*List Price does not Include cost of btaxgeta,
Minimum charge per shipment - $500.00

Prices for single orders im exceas of 5000 curles for

o~ ' delivery within a one-year period will be oupplied on
requegt ,

Handling

The above liated prices include cnliﬁr&tion, handliog of material and lodading

of shipping cask, Including encapsulation of bulk material deeigned for re-

spening by buyer, as necessaty to meet ICC regulations, Prices do not

luclude encapavlacion as sealed sources for direct end use,

AXl prices are FOB Vallecitos Atcmie Laboratory, Plessanton, Californis, .
buyer to furnish shipping casks and pay transportatiom cherpes. A limited
oumber of casks are aveilable for remtal.

Currant Status

All production to date has been performed on a service frvadiation or I.' U,

. basls, It is intended that future activity inelude sales on a price:per coria
basia, Ko imventory of this isotops will be maintained until source sfze
requirements are stendavdized. Normal' irradiation tima required for up
to 150 /g material 45 1-2 monchs.

J
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IODINE~131

Form = Processed carrier free material. Prepared and shipped aa Ka I in
basic sodiue sulfite sclution.

Price Scheduls Quantity Ordered |
For Delivery Within Ket Unit Price
Cne=Year Period S/millicurie
- -
J=20tk curie . 50435
21st-50th curie S 0.31
51et--100th corie . , D.28

Minimum charge per shipment = 3$500.00

Frices for aingle ordexs in excess of 100 cuvries for
delivexy within & one=year period will be supplied on
xeqoest. .

Eandling

The sbove listed prices include callbration, handling of matexial and loading
of shipping cashk, including encapeulatlon of bulk materlzl designed for res
opening by buyer, as mecessary to meet ICGC regulations. Prices do aot
include encapsulstion aa sealed socurcea for direct end use,

All prices are FOB Vallecitos Atcmic Laburatnry,-Pleasantnn, California,
buyer to furnieh shipping cesks and pay transportation charges. A limited
number of caske are available for rental. P |

Current Status

Production of bulk wmprocessed flodine-131 has been In progress Eur'apprnximately
one year., Over 500 curles have been ahipped to date. Processing capabilities
are, eurrently being developed and potential customera for processed matarial

art being contacted.

?H?SPHQRHB-EE

Form - Progessed high specific activity =100 cfg of total phorphorus)
msterial, Prepared and shipped as HaP0; in HCL solucion.

Price Schedule Quantity Ordered
For Delivery tTithin Het Unit Prica
One-Yeatr Period $/itlicurie
0-20th curie 51.00
215t-50th curle S5 i -
515t~100ch curie 65
- Mindmum cherge per shipment - §500.00

Prices for aingls orders in excess of 100 curies
for delivery within a one-year period will be
supplied on requeat, .

Handling

The above 1dsted prices include calibration, handling of material and loading
of ahipping cask, including encepselation of bulk wmaterial designed for re-
opening by buyer, as necesaary to meet EQC regulations, Prices do not
include encapselzation ne aspled sources for directk end gae,

| hil prices ere FUB Vallecitos Atomie lLeborstory, Plessanton, California,

buyer to furnish ehipping casks and pay transportation charges. A limited
muber of casks are availabls Tor rental.
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Current Status

Production of bulk unprocessed material has been initieted. Processing
capabilities are currently being developed amd potential custemers for
processed materizl are being contacted,

ERITIUM {(H-3)

Form ~ DProcessed carrier free meterial. Prepared and shipped as gas
. containing small amounts of Hev daughter.

Price Schedule - 52,00 per curie .

Minimsn charge per shipment = $200.00

Hapndlinz .

The above listed prices inciude calibrstion, handling of material and loading
of shipping cask, including encapsuletion of bulk msterial desiguned for re-
opaning by buyer, as necessary to meet ICC regulations, Prices do not
include encapsulation as eaaled sovrces for direct end uze.

All prices ave POB Vallecitos Atomic Laboratory, Pleapantom, California,

buyer to furnish zhipping casks and pay transportation charges. A limited
number of cesks are avajlable €for rental. .

Lurzent Status

Torgat materials have been ordered snd start of production im anticipated
within a few months. Shipnents of processed kritiuvm should begin in
early 1963.

CARBOM=14

Fogrm =~ FProcessed high apecifie sctivity material €1 curia C=14 per gram
total carbon). Prepared and shipped as malid BaC0j.

JBrica Schedole {juantity Crdered
For Delivery Within Het Uait Frice
One=Year Period $/Millicuria
0=100th millicurie $9.50
b
1001et~2000ch millicuriae v 7.50
) 20018t-5000ch millicurie b . 50

Minimum charge per shipment -~ 5S200.00

Prices for simgle ovrders in excess of 5 curie for
delivery within a one-year perinod will be supplied
1 on Tequest. I

Hamdling

The above listed prices include calibracion, handling of materfal and ivading
of ehipping cask, including encapsulation of bulk materiz) desipned for re=
opening by buyer, as necessary to meet ICC regulations, Prices do not
include envapsulacion as sesled sources for direct end use,

AFl prices arg FOB Vallecitos 2tomie Labaratory, Pleasanton, California,
buyer to furnisk shipping cesks and pay transportation charges, A limited
number 0f casks Bre avallable for rental,

Curreat Status

Target materials have been ordared and start of produetion 1s antislpated
ﬂigyin a few monthe. Shipments of processed isotopes should bagin in aarly
1963. -
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Hovember 21, 1962

Pr. Glenn T. Seaborg

Chairmzn -
U.E, AtemSc Energy Commicfion
Washington 25, D, C.

Bear Nr. Seaborg:

On behalf of my organization, I would like to comment oa certain
aspects of the A.E.C.'s role in the production and sale of radio-
isotopes. Our compaoy %8 one of the leading suppliers of labeled
compounds and ie therefore very much aware of the possible impact

that a change In the A.E.C.'s policies with regard to radiofsotope
digtribution might have not onky on the industrial aupplisrs of

labeled compounds, such as pur organizaticn, but also on the research .
and medical community which depends so grearly on radioisotopas to
carxy out its research. ) g

The A.E.C."s policy of being willing co transfer certain of its
aceivitiaa to Industry, when indusiry is capable of performing the
actiyities with egual efficiency and responsibiliry is commendable.

- Howeyer, on the baals of avallable information, we do not feel that

industrial resctors offer & sufficlently assured source of supply
for radiolsotopes to me=et our pationazl requirements. The large

‘inveatment required for the construction of reactors will always

reduce the preduction of radioisotopes ta a "by-product" roie. With
the present total annual sale of reactor-produced radioisotopes

no more than several million dollars, and not likely to grow at an
exponential rate, it would be difficult for severzl companies to
produce and sell reactor-produced radioisotopes competitively, In
our opinion, the responsibility of maintaining an assured supply of
radioisotopes at a reasonable price i3 so great because of the vast
smount of Isctope=-based research which is being performed, that

a4 pinimmm of two responsible sourcea of supply must be availabla
before private Industry should be permitted to control the production
and distritution of vadiolsotopes. The larger national intereast
should not be put in Jeopardy by prematurs A.E.C, action in re«
tioquishing control of production and discribution of radioisotopes
to coumercial interasts.

He therefore urge you to continue A.E,.C. productlion and distreibution
of radioisotopes. The efficiency and gervice with which the fHak
Ridge Haticnal Laboratory has conducted its business has beem very
satisfactory, We bave found those in charge responsive to
suggestions and changing neads, and also alert to price competi=-
tion from forelgn sources of supply.

Siacerely,

NEW ENGLAND HUCLFAR GORP.

Seymour Fothchild, President
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St. Louis, Missouri
, Jaguary 18, 1963

ONLY

Glenn T, Seaborg, Ph.D.

Chafrman

United States Atomlie Energy Commission
Washington 25, D.C.

Dear Dr. Seaborg: 1 Lo

Today 1'm afraid, we ara all too gquick to find fault and
critieize varicna branchas aad dapertments within the
govexrnment and slow in issulng compliment® and thanks when
they are in order. o

May I break this precedent and offer to you, and your
associates, my eincers thanke for twe ocutstandimg jobs
recently performed by your organization?

The first wa3a your racoazideracion of your physical poliecy
regarding the operations of the byproduct matarial pro-
cessing plant at Ozk Ridga. Being in business for myzelf

I am guite aware of the dasirability and necessity of an
organization being financially aslf-sufficient. However,
when such an actempt was made some monthe ago with tha

Oak Ridge oparation, it resulted in pries increases for
most shorg-lived isotopes that made then finaneially imprae-
tieal for curselves and othere in the radicpharmaseutical
field to handla. It alao causad all four major euppliers
to look almewhare for bectar prices. The result was that
all of us ended up obtaining our supplies of I-131 and P-32
(Oak Ridge's largest saellars and probably most profitabls
shovt-1ived productsa) from thae Canadiaan AEC,

Recent changes fn your pricing poliey and pracalibration

time has made it nearly as =conomicel Eo purchase our raw
metariale in this country. At the prasent Eime we are again
purchasing all our raw materials from Dak Ridge and internd
ko do ao as long as prices are at el]l competitive., I realize
it is the desire of the AEC to tura tha production of auch
short=lived materials over to commarcial groups., 1 am 100%
in agreement with thie basic philesephy. I feal government
should only be in those areas where a mead of the pgemeral
public exists ~ but no single or group of nom-government
organizations can. offer these servicea. T feel tha supply

of shortslived fsotopes for use in routine medical procedures
snd reacarch is still one of theee areas. The total voluma
of sales or usage i3 not yet to a level which can sconomically
sucstain euch an operation. We can now obtain I-131 from at
lapst one other local source, This is a competitor with a
single product to sell and with a highar price tham the ARC'e
presant price, '

I think, and sincerely hope, the time will come when the
AFC can, and should, back away from such commercial opera=-
tions, Unfortunately, the fndustry is not old enough {or
lavrge enough) to stand by itself snd still needs thse govern-
ment‘s help £o make radiolsotopes available to the general
medical public at a reasonable price,
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My, Case and his group at Osk Ridge should also be commended
for the excellent job they are dalng and the erncellent
cooperation they exe displaying in attempting £o serve our
needs, .

The second “helping hand" your group has given the field of
Haclear M=dicine ia in your discussions wich the FDA eon~
cerning the inclvaiom of radicphavmaceuticals in theixr new
regulationa. KNeedless to say, not only the four majox
producers of radiopharmaceuticals but (I'm sure} all the
physiciama throuwghout the coumtry who bave come to rely on
tadioigotope techniques as part of their routine diagnoseie
and therapeutic procedures were plessed to l=arn the FDA had
granted an 18 to 24 month delay in therinclusion of thess
proeducts under thelr new regulatiome.

Again, the fisld is too voung and too small £o be able Eo
sustain the addirional costs which would have been incurred
by these regulatioma, All drugs ahould most certainly ba
controlled. Radiophermaceuticals ara presently, I fael,
moet rigidly and adequately controllad by your commission,
As the usage of these materials become more widespread and
better ynderstood Lhe controls should, logically, be curned
over Lo other sgencies such as the PDA.

Again, not only in behsalf of my twm company but also for the
many physicisne with whom we are associated may 1 thenk you
for the "helping hand" you have given the fiald of Nuclear
Hedicine.

Sinceraly,

WUCLEAR. CONSULTANTS CORPORATION

¥W. E. ¥oonekar, Ph.D.
Presidgnt
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. NUCLFAFR SCIENCE AMD EMGINEERING CORPORATIOR
Pittsburgh 36, Pennsylvanlia
R, A, Brightsen - January 10, 1963
Fresident

Dr. Paul €. Aebereoid, Director .

THvigicn of Isotopes Developmentc | -
U. 5. Atowic Energy Commission ;

Washington 25, D. G,

Dear Faul:

You will recell that, &t your request, I sent you on Hovember 1, 1962, :
an- eight~page letter detailing our views on radioisotope production and priclag.
To date I beve received no reply and can only cooclude that our majoxr podints

were vbscured by the length of the letter, To rectify chis, I should like to
summarize our position briefly:

sound =nd econocmiczlly promislng resesrch and development

. i. KSEC believes the AEC should vigorously support scientifically
projects afmed at two goals

d.. Tower production custs for lsoctopes now gnn:ralik
available

b, Production techmiquea which would make available
vaeful izctopes not presently obtainable.

The support of such.proprams should depend only on the techndcal
and ecomomic merits of the proposal and should be ipdependent of
whether such proposals originate frnn private industry or govern-
oent leboxatoxies .

T2, .HﬂEﬂ believes the AEC should withdraw from producing any iactopes
that private industyry is willing te produce and sell.

Thie trapsition to the free enterprise system should be made as
‘quickly &g practicabla, Any company, large ox small, would then
have an cpportunity to enter the {sotope business without fear of
government cumpetitiun.

. , The question of u‘hnther: or nck the U, 5. should teke steps to improve
the U, 5. share of the radioizotope market is5 a broader question of policy. Our
letter merely states that if the U, 5. wishes to improve its positfon and at the
sane time tranefer the fsotope businese to private industry, there fe no queation

. but that agme form of subsidy to private jindustty will be neceasary In order tn
compets with foreigm productiom.

1 trust the ebove summary will be of asaiastance to you.

Sincerely,
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Nuclear Science and Engineering Corp.
PF.C. Box 19901, Pittsburgh 3G, Penna.

November 1, 1962
|L . ql ]

Dr. Paul C, Aeberscid, Directoxr

Divieion of ILsotopes Development

B.5. Atowic Energy Commission

Haghington 25, D, C.

Daar Panl:

It was & pleasure for ua to welcome your assistent, Mr, - John Maddox,

to NSEC on October 18. Your initiative in seeking our views on the AEC's
current apd future policy on production and pricimg of radioisctopes is com-
mendable, and sincerely apprecisted,

In the course of our discussions with Mr. Meddox, it becams evident .
that the principal source of concexrm to your Divisiom at this time is the de-
cliping fraction of the domestic market being supplied by AEC and other domestic
suppliers of radiocisotopes, Implicit in this concexm, if the U. B. wishea to
meiatain a major role in radicisotope produckion and sales, io cme or both of
two conclusions: (1) Prices of U. 8. radivisotopes must be reduced te levels
competitive with those of forelgn suppliers; ox (2) aome kind of restrictions
ghould be placed on inported radloisotapes. The latter point relates to U, H.
policy in a manner thet places it beyord our detelled consideration here., Any
useful discussion of the aubject must assume that the United States does wish
to conpete in the Idtermational radiolactope merket, as it haa aet out deliberately
to do in other segmenis of the free world's mucleex ecomomy. This means price
reductions for those vradioisotopes produced domestically, by AEC or by private
industry, which are available from foreign sources in acceptable quality at \
lower prices. :
F
The Commission's pricing policy is, of course, inextrxicably interlaced -1
with production policy, and the letter, in turn, with the role of U. 5. industry
in the production and élatribution of radicisotopes, These points must be con
gldered in comcert with the relevant provisions of atcmic energy leglslation as
background, I refer specifically teo Sectiomn 1{b) of the Atomic Energy Act of
1954, which declares that "the development, use, and control of atoade energy

ghall be directed &o 25 L0, .se.sBtrengthen free competition in private enter-

prise,” and to Section 81, which states chat the Comnfasion's prices for

byproduct material “will not discourage the use of such materizl cor the develop-
ment of sources of supply of such material independent of the Commizaion”.

Wiile the other provisions of the latter section, containing the phrases.'reasonahble
conpensation to the Govermment” and "encourage research apd development', . N
are acbject to mutuzlly contredictory interpretation, I believe the provision that
Gommiaafion pricea will not diecourage development of independent sourcea of

supply s eminently clear, and conslstent with the declaration quoted from

faction 1{b).

The extent to wvhick "high" prices discourage use of byproduct watertal,

and fail t¢ encourage rescarch and development, fa indeterminate. The cermina-
tion of the Commisaion's vadielsctope research support program in 1961 sueggests
that lncreases in isctope prices are not belleved ko have a serious fmpact ou the
level of research and development, On the other hand, it is fair to conclude that
Mow" Comnizeion pricea will discourage private enterpriss in general, and

énmall business in paxticular, from becoming independent suppliers of radio-
lpotopes; "low" prices will alse discoursge industry from undertaking, at ita

¢ expense, research and development on lmproved production methods.
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Ia this comnection, we note the simultsneous development of lodine-125
produccion processes by Dak Ridge Wational Laboratory and WSEC. If HSEC

- had not already been in production ¢f this lsotope it the time ORHL's develop-

ment was announced, there are good indications that we wmight have been
substantially underpriced by the Commission under sxisting pricing pelicies

gs interpreted by your Diyision. Had WSEC's wotk not been so far advanced,

the development of an independent source of supply might well have been delayed
for saveral yeara.

In the gSpirit of the relevant proviaions of the legislation, I belizve the

timg has coma For an ocderly trapsition to "free competition in private enter-
price™. Tkls traneition should be planned #o ac (1} to &nsure z contiauing U, 5.
supply of radioisotupes &t prices competitive in the world wmarket; and (2} to
encourage scientific and techmological ingenuity az the ultimate basis of free
conpetition. Such a planned transition would indeéed encourage research and

 development, and competitive prices im the world market could certainly be

interpreted as not dizcouraging the use of U. &. byproduct material.
In our dfscussfons with Mr. Maddox, as in earlfer discussions with you, *e

it waa clear that some considevation is being given to accomplishing price re-
ductions and achisving "free competition in private entexprise by adopting a
policy whereby the Commiesion would limit its radioisotope seles to "bulk"
guantities, with min quantities available to any gqualified purchager at fixed
peices subatantially below current unit prices. Propsrly ilmplemented, such a
policy could indeed accompliszh the desired price reductfons; but to vhat extant
would it, fn fact, promote free competition in private enterprise? Would 1t not
indeed discourage, perhaps even prohibit, development of sources of supply in-
dependent of the Commisgion? Would it not patently stifle, rather than encoutrage,
ressarch apd developmeat in the {mportant area of radiocisoctope producticm?

To bring these questions ianto focus, I believe f{t {a ecszential that we agres

on what 18 meant by "orivate enterprise," aad "sources of zupply independent of
the Commiszdon™. Clearly, in the limiting sitvation, production and direct sale
to the -ultimate consumer of all byproduct materials and radiolsotope products by
the Commission ia cubside the scope of either definition., If the Commission
Yerc aa a matter of policy to conmtinue production, and adopt the "bulk" approach
to sale, free competition in private enterprise would exist only in the area of
packaging and rezale of the radioisotepas, and the acurces of supply could aot
conceivably be considered independent of the Commission; it could be argued

in fact that the spole source of supply, for materiale szo produced, and sold, and
rescld is the Commission.

I question whether the Intent of the Congress, declared in Section 1{b) of

the Act, is to encourage competition only in the area of sales. The American
free-enterprise economy has haen based on 3 much €irmer foundation that that
provided by advertising and salee promotion alone, The competition which ie

vital in the economy depends om the resourcefulness of {ndustry, stimulated by

the profit motivation, in fmproving technology. This was clearly implicit in -

the report of the Joint Commibtes on Atomic Energy, whose report on the bill to
amend the Act, in 1954, specifically asserted that "we do mot believe.that am
developmental program carried out solely under gevernmental auspices, no :
mattar how efffscfent ik may ba, can sebstitute for the cost-cutting and other in-
centives of froe and compatitive enterprize", Centralization of isvtepe production
in the national laboratorias not only conflicts with the policies thus exprassed by
the Joint Committze and the Congress; such evmership and utilization of the means.
aof production by the Govermnment in this menner is inconsistent with traditional
American economic principlas as well,

A small but important segmenk of the U, S, muclear industry, of which -
FSEC 18 a part, hae been investing scientific apnd technolegical talent in the.de-

. valopment of tachniques for the production and uti{lization of xadiolsotopes for

a pumber of yeare. This work haz been done under the profit motivation whick 1=
an eseential part of free enterprise. For the Comniszion teo offer this motivation
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to sales~orlented private eantorprise wvhile denying 1t to ecisnce-and technolopy-
oiiented frea entexprise would not be in the nationel intevest; it would be grossiy
discrimivatory; it would squelch the development of sources of. supply independent
of the Comaission; it would establish, perhaps irreversibly, a Covernment mon-

opoly on the production of byproduct radioisotopes; it would perpeteate production
metheds which, however] claverly conceilved, have not bezn subjeacted to the calcu-
leted scrutiny of :ompatitive cost analyﬂls by that segment of Americen free
enterprise which has both the scientific sbility and the profit motivatica to reduce
costa,.

Cleaxly, you will find in American industey some who will endorse tha

"bulk™ szlza approach. Those who are already comcermed onkly with bulk purchaseas,
chemical or physical conversion, and resale of radioisotopes will obviously view
favorably the proespect of reduced prices. Those who have extensive advertiaing
Tesourcee, far-flung sales organications, and available warehouse facilitiea,

would have everything to gain and nothing to lose; poteatially included hare are
any numbexr of large comeercial enterprizes which may pever yet have given a

gerious thought to ra&?ciaatnpes or perhaps to sny segment of the nuclear industry.

The position of MSEC ih this discussion iz probably unique, and conss- ]
quenktly, I feel, should be given unique consideration. Our entire business is
concerned with radicisotopea Iin cna form or another. We, undquely, havae

developed the cepebility for profitable production and sale of more than twenty-
five radiciactopas, only one of which is, however, clasajfied as a byproduct
naterial. Thia capability has been devalnped from the ground up, with competent
secientific persomnel, using {rradiation feellitiez (both private and AEC)} availakle
to others op the seme terms as Eo ga, We have demgnestrated ko the satisfaction

of persomniel of your Division that, given irvadiation services ab rates comparable
to those booked for DRML aervices fn OBNL weactors, we are capable of entering

the field of byproduct radicisoteope production profitably et/prices comparable to
those established by the Copmizsion qugt its "full ce;tff
As a matter of ncrmal business procedure, we are ¢ur£;nt ,
the availability of frradiation sources, both fareign and, domestie, with 5 view

to reducing production costs further on both byproduct and hgr radtoiaotnpaa,

Lat me distinguish clearly here betwaen the putrchaase of radin'hutupgu and the
purchase of irradiation services. It 1s the latter in which we are’ intlreated. We

, prefer to continue to develop our own sclantific resourcee and to rely upon Wi own
+_ingenuity in selection of materials for irradiation, fn specifying the comditicne

of irradiation, and in economically processing the irrsdiated wmatertals, as well
ag in evaluating the market potential for new radicisotops products; These are
the factors on which a true free antarpriab economy in radiolsotopes must
ultimately be basead.

Whether or not we can eventually penstrate further the intersational by-

product radioisotope markst under existing AEC policiles and practices depends
primarily on the availability of =conemical resctor-irradiation services. Ob-
viously wé will not be motivated to make the effort if our reactof-irradiation
gervice chargee are.higher by an order of magnitude than those "booked" by
Commission production facilities for use of Commisaion reactorz, We may be
foreed to seek an economic advantage by uging foreign facilities, but this proce-
dure would have its picfalis. It would be prejudicial to the interest of private
¥, 8. reactor operatora; It twould give rise to difficulties in communication
between our technical personnel and the ataff at the reactor; transportatioa,
-foreipn exchange, and export-impert problemg might be burdensome; and that
segment of the U. S. market bound by "buy American™ contract clauses might

not be avallable te w2, .

e reopectfully sugsest thet an effective asd aconomically sound transi-

tion to a fully American private enterprise in the area of radicisotope production
and sales can be made In an orderly, evoletionary manner over a perivd of

severzl years, with the hkind of support the Commizsion has provided to cther
segments of the nuelear industry. This support might take any or all of the
follotiiag forms:
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1) Contracts with private industxy for technically sound- ressmrch
and development programs in the arca of radiocisotopas production.
Such contracts ave authorized under the gection of the Act which
provides for the support of research on "proceases entailed in
the..voproduction of (special nuclesar aend radigactive) uaterial'.

2) Cost-sharing in the area of irradiation charges, in privete
facilities to the extent thesz are avallable and adequate, gther-
wise In Commission £acilities. It should he recognilzed that
the high cost of irradiations In privatz ceactora raflects interest,
raxes, insurance, expenses asgociabed with licensing, gnd other
charges not incurred by the Government. By selling isotopes at
prices which do not fully reflsct thess elementa of cosi, the

. Government is indirectly using public funds to stimulate increased
radlcisotope salss. As an alksrnative to this indireck price
suppoxt, and to enable industry Lo meet the Commigsion's prices,
we suggest that the Covernmeat provide direct financial assistance
to reactor operators to anable them to provide irradiation services
to industry at pricea comparable to the Commission's more Limited
cozts, To deal with foreign competlition effectively, somewhzat
more subetantial sharing of costs by the Commission may be
necegsary . ‘

3} Amnouncement of a policy by the Commlssion that it will with-
draw from production of any isocope when private sources of
supply appear to be sdequate In acceptahle quality st Inter-
naticnally competlitive prices.

4) BSale or lease of Commisalon facilities such as hot cells, reectors,
and cyclotrona fo qualified private concerns, lu accordance with
proposszls submitced bo and found acceptable by the Commissionm,
where such facilities would be wsed for production of radivizotopes.
Te avoid establishwent of monopolistic positions by imdivideal com-

. paniss, the Commiseion should accept such proposals only 1f other

firms would alsc continue to have access Lo cthese types of facilities,
“ aither publicly-or privatcely-owmed, at cost levela {as diacuseed

in 2, above} which will enable them to be competitive. Aleo, such

proposale should not be accepted If thsy would give a tompany an

unfair compatitive advantapge over ancthezr concern which had pre-

viously used or cqmmitted its own funds te acquire similar -

facilities,

Implementation of eanh part ¢f such a suppart program fmpliss some Judgmenta,
The wechanica of judicious executlon would certaialy require some study and
discussion, but I believe these problems are not fnsurmountable 1f we actack
thes in a spirit of nooperatiuu.

The proposed transition to priuate enterprise ahauld ba accampliahed in

a mapner that will be equitable to all concernsd.  Developmenks that are financed
by privite investment should be afforded the normal, safeguards of cur patent
syatem, However, where Government funds are used to suppert remearch, the
results zhould be made available to the Government for licensing to other United
States f£iyme, We note that MSEC has tradicionally shared 1lts know-how and

" techpological achievements with others, sven where che technology was based

upon the lavestment of our owm funds. VYou will, of conrse, recall the detailed
production methods which were reported by cur sciantists {(MCyclotron-produced
Carxier-free Radfoisotopes"”, Internatfonal Jowrnal of Applied Radiakion and
1zotepes, 3, 21-31, 1952),

NEBC's proposala conform to the national policy governing goveramental
participation in Industrial activity {(as defined in Bureau of the Budget Bullstbin
He, 60-2), and to the Comnizsion's repeated etatements of its inteation to dis-
continue providing materials or services which ara reasonsbly available from
comneveial sources., This intention was expleined by the Chalrman and other
officilals of the Cowmmissicn, during hearlngs ¢n AEC authorizing legiﬂlatlun for

'
LI -
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fiscal year 1963, as follows, IE the Government has a specified vequirement
for a specific quantity.of material for 2 specific misslon on e given date, the
. material 1s one for which no cowmmercial uwuse 1s appavent, and the technolopy

needed to meet the requirement is most advancced in a pational Laboratory,
then the material should be cbtained from the latter and not from industry.
However, as Chsirman Seebors sugzestoed, even in this type of situwatiom,

the production responsibility should be transferred to industry az quickly as
possible once the "crisis'" is passaed, As he stated, further, “I don't think
the Qak Ridge Naticnal Laborakory shouwld or wants to be the ¢ontinuing pro-
ducer in & situation like this'. .

tnder ¢he transftion program we have proposed, propecrly executed,

MSEC not only would expect buk would welcome commercial competition in
radioisotope producticn and sales. OQur Interast in this program is neither.
academic nor rhetorical, it is vical. :

NSEC was founded In 1954 by the late Gordon Dean, a discinguished

former Chairman of the Atomic Energy Commiaasjion, with the expectatjom that

Sovernment: and Industry would embark wpon a cooparative enterprise directed

toward an ever-expanding role of Industry in the puclear field, This objecrive

was clearly endorsed by Congress with vespect te peaceful uses of atonic

energy. The npeport: of Lthe Joint Commibtee on Atemic Energy, submitted just

nine days before WSEC was incorporated, encouraged Ilndustry to imvest in’

thie new field with the assurance that Government's rele would be supportive,

. rather than competibive.

thus the deafters of the 1954 Act snd the founders of NSEC both anki-

cipated teamrork between Government and industry, While there have been

many exazples of such cooperation ia the field of atomlc power development,

Commission agpport in radioisckope production techniques has beem, to the

beat of our knowledge, virtually non-existent, and in the area of radicisotope

applications, has been meager in comparison with the tremendoma sums speat

for atopmic power development. Purther, we are compelled to obaerve, with

regret, that the ceamworl contemplaced by the Act has been increazsingly

neglected fn favor of a monolithic Government operation in the fleld of cur own
, privake enterprise--the production and application of radioisotopes.

"The fact that the Commission has not supported technically aound proposals

for improved radioisotope production techniques and the meager eupport it has

provided for radiof{sotope applicacions may, in our opinion, b¢ =zubstantially

reaponsible for the fact that the United States ls new apparently losing its para-

mount pesition in isotope producklon and related techmodogy. You will recall

that as early as 19258, NSEC avbmitted a comprehensive proposal entitled, "The

Development of Improved Radiolsotope Production Technilques™, Despite repeated

indicaticns over the yeara thet the program was worthy of suppert, according to
. your lecter of hugust 24, 1962, cthis proposal is "no longer of interest to ua in the

light of our current pregrammatic priorities and availability of funds™, '

Before concluding, I should like to note that HSEC 18 currently planning
Lo construct new and expanded facllitiez, some of which are belng designed for
isotope production cvparaticns. Theee facllicies will be financed by our stoch-
holders or by Eenders who require ressomable assurance of a satisfactory return

- ,on theldr investment., The policiss of the Commizsion will heve & direct, and
perpehs critical, bearing upon our abilicy fo ¢btain the required capital to augment
our cupacity as a source of supply of radicisotopes imdependent of the Commizzlieon.

He at NSEZ bLelleve that the dismaying trends in the poaition of the United
Statea in the fleld of ilsotope production and technolopy cen be reversed in due
coutae of Lime by the kind of program and pelicieca we have putlined. The future
operations of HEEC in parbicular, and of #n inportant sepment of the nuclesr
Induatry in general, are bo & lavge axtent dependent upon che policies now belng
formilated by the Commiseion, We hope our comments will contribute to the
establishment of policies which will Fester close cooperation between your
Division and HEEC, in the national interest, in the years shead,

: : C ’ Sincerely,
. Presidant
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CAY RIDGE NATIOMAL TABCORATORY
.PI-O. Box & '
Laly Ridge, Tennesoee

Harch 1, L1963

Mr. E. E. Fowler

Deputy Director

Division of Isotopes Development
. 5. Abowic Epnergy Commiszsion
Washington 25, D, L.

Dear Gena:

The recent discusalcen between the U. ?5 tuclear (orporecion and your divi=-
sion concerning the fabrication of Cs sourcea has bgen brought to our
attention In & telephone conversatlon between John Maddox and Nell Casze.

As you koow, there are divided feelings in the radioisoteope industry on
the part ORANL should play in supplying radioisotops materials and services;
and oftentimes attempts are made to have resztrictions placed on ORNL
radiolsotope production work, primarily to glve zome Einanciel advantage
tec the petitioner. We belleve that In most ¢ases the application of such
reastxictions would noct be in the best intereat of all the secondary sup-
pliers or of the general public. Partial loss of markets by ORNL also

.reduces the efficiency with which we can perform cur remaining Eungtiuns.

For sxample, we have shotn that the loss of a major part of the 139l mar-
ket kaa increased the production costz of approximately 14 gther radiociso-
top=s that are produced from aide streams of the T process.

In general, two types of commercial radiolsotope business operations have

evelved: one Eype 1s well-managed by reputable peeple with an laterest
in the radicisotope program’end the long-range proapects for thelr imvest-
menta; the other type ie organfized for a fast money return with ninimun
investnent and to eptablish a basis for abbaining government contracti.

He believe that we should kelp the first type of business 25 much a8 we
cen and " do as little ss possible for the second type, HWe do not baliave
that we have any basic disapgreement with the Commission's general palicy

) of promoting strong private participation in the production, distribution -

and utilization of isotopes; howaver, the secondary supplier organizations

“as they exist today have bean built arcund ORML as a basic supplier, and

we have a continuing responsibility to these organizations. The secondary
radicidotope distvibution industry has been aldad by the fact that there
ie always wquel opportunity bto purchase isctopeas and services from ORNL
by auny bone fide organization.

The long-range effect of foreing ORNL out of the primary svpply business
would be to reduce the probabiliry that new ovganizations could enter the
field, ‘This would interfere with the normal competitlve forces that are
necesaary to the operation of a free market and open the door for forelpn
competition., We strongly urge you to consider the posgibility of catabe
lishing a cleay policy of making ORNL produvers and servieces availabla
with minfimum restrictione te all boaa fide zecondary suppllers, AEC faeil-
ities, or other AEC-approved customers. Thus, as ORNL gradually wichdraws
ite retall-type services from the general publie, che Isotopez Development

.Cantar will continue g5 & strong, reliable, primapy source of supply in

which the sacondary suppliers can have confidence, and monopolies on ¢ers
tain kinds of radioisctopas will nok ba builf up, We beliewe that sueh a
policy would stimmlete the utilization of ilszotopas and reduce the centizual
Meriping” end charges of unfair compatition against the ﬂommission g lso-
Lopes dis=r1huti¢n program,

Very truly yvours,
A. F, Rupp

Director
Izotopas Development Center
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TECHHICAL (OFEBRATIONS -
Burlington, Massacliwsetbs

" December 21, 1962

Dr. Gienn Seeborg, Chairmen
U.5. Atomic Energy Comnission
Washington 25, D. C,.

Dear Dr, Sezberg:

Our company, ameng other things, manufactures industrial lscotope
radiography squipment and encapsulates radicactive acurces,
primarily cobalt 60 and iridium 192, for use im this equipment. We
pionesred the extevsive use of iridium 192 in field radiography
atarting in 1953 apd it accounts for the bulk of our Isctope &ales,
We believe we are one of the largest suppliexrs of this encapsulated
naterial in the (oaited States.

Qver the yesrs, we have bad the usual problewms in dealing with

one orn oy ancther of the AEC but on balance each issue has been
satisfactorily resolved and our business has prospered aad growm.
Bowever, & recent acticn of the Commission has resulted in a
sitvation which gives us cause for concern and prompts this letker.,

The successful commercialization of iridium radicgraphy in
competition with portable s-ray machines depends critically on

the ability tc minimize exposure times 'through the use of phyaically
emall, high strength scurces; hence only the highest specific activity
material ie useful. The 75 day half-life of the lsctope demands
irradiation fluxes of at Jeast 71014 /cu? fsec to fulfill this
requirement and & ox 7210 “nfcm®/sec is much preferred. The

latter flux is 8 necessity if iridiuw use iz ba be greatly expanded
from present levels.

Until the end of 1960, all our irradiations were accomplished through
tental.ﬂflzﬂactn space in the MIR at Arco, Idaho and fluxes of

6 or 7x107" nfcm”/sec were often available to us. Since that tims,
however, we have beern forbidden entry into gny government owmed

. reactor of adequate Elux level on the basis that General Blectric and

Hestinghouse would provide such service. Westinghouse has siace

goné out of this business and we are left with access to but one

usable reector in the ectire Unlted Sta2bes, and of course, the AECL
reactor at Chalk River. Our concern at this arrangement is severalfold:

1) while the coopecaticn of both can be commended to date,
neither the G,E, nor the AECL regotor can routinely provide us
with more than abnpt 2x1014 nfen”/egec and most of the time give
usz less, -

2) G.E, is one of the largest manufacturers and marketers ~°
of Industrizl radfography equipment In the Inited 5tates and, as
such, is one of cur strongest competitors. This equipment, to be
sure, is presently x-ray rather than faotope powered but there 1s a
aignificant ares. of overlasp where esither approach may be used; we
neither have nor expect any assurance that at any moment we will

" not find G.E, eggressively in the lsoctope radiegraphy business s

well,

3) AECL is alsc = direct competitor of ocura, extensively in
Cznada and scmevhat less so in the United States. They also want o
‘a1l ws guries rather than rsactor space, :
Perhapa you can understand the uneasinesz we feal whan the very
foumdation of our isctcops buginess rests so directly on our competitor's
pelicies,
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In addition, I wonder if it iz g wise courae of actdom-Sfor our govern-—
uent in effect to support the monopoly positien of e single company
in the provielon of reactor space at high Flux levels, particularly
whan that company has a vested interest in many of the applications
of the output ¢f that reactor. As long as & xeally free nompetitive
market doee mok exiet for previding such servicesa should not cthe
ARG reconeider meking space availeble in the government cwmed MIR,
* ETR or ¢ther high flux facilities. I aleo suapect continuation of the
exiating pollcy will encourage wee of now-§,3. high flux reactors rather
than the magnificient in-being capacity available within the ARC »

I would be pleased to explore this matter further with you in whatever
manner you feel appropriate.

Siccerely,

. Marvin Schorn
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TRACERLAB

1601 Trapalo Road - Waltham 54, Mazzachusetts

December 17, 1962

Ikr, Glenn Saaborg
Chailxman, Atomic Enargy Commizgion
Washington 25, D. C.

Dear Dr. Seaborg:

Tracarlab, a Divieion of Laborztory for Elestronics, has recenkly
given some attention Ko the Commission's manufacturing, prieing,
and promotion of radioisotopes. The following constitutes some of
the toples digcussed and several recommendationa.

1. Mapufacturing and Prieing.

I1.

. III.

We have cbparvad, in tha last several years, that 2 considerable
portion of the fgotops mariet has been captured by foreign
wanufacturers. While ascuming that the Commission'e technology

iz gecond to nones, it heg become evidant that other goveroments
wuet be underwriting a portion of their reapective programs,

much that the Commission and several commereial zources of isotopes
have congiderable difficulty in remaining competitive,

We therefore recommend some modifications inm kthe Commission's Pull
Coat Recovery Program in order to stimelate purchasas from
domegkic puppliers, .

Regearch and Development Support.

In line with the encouragement of isctope ussage, we recommend a
stgnificant ipcreass in the aunber of Research and Development

.contracts desipgned to assist the solving of industry-wide problema,

Too much emphagis has been placed on paper terveys in the past,
and, hence, the time lag batween ides conception and practical
utilization hag baen much too long,

He therefore recommend the gpownsoring of in-plant applications 1n.
order Lo expadite such developments.

Confidenca in the Commizeion.

A, Current lsers.

1, Service, The Oak Ridge operation must furnish gp effieient,
responsive serviea, The eitvarion has Improved somewhat
over the former monopoligtic mode of operation, but
nuntinned improvement ia necessary. '

2, ERapnlations. Our panple feel that rhere bhas Been coneilder~ -
able over-ragulacion in regard ta the licensing and pelicing
of by=product meterial. Inspection teams in rthe past hayve
been Inconsiztent in their ioterpretation of the regulations,

E. FPotential Usars,

l. Licenetins, The neophyee is quite often awed by the AEC~3L3
applicakbion form and ig frequently discouraged from furthar
pursueit. We recommend that some portion of each AEC
symposium be devoted ko licensing qualificetions. The AEC
licensing form covld perhape contain reference to Commission
emploveas who can provide sssistance in the completion of
the form, Removal of the awesome aura should provide an
effective stimulug far fhe inereased usape of radioisotopes.
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2. Regulations. A more realistic approach to regulation should
definicely encourage the potemtial user,

3. Bducazion. We likewise egcourage a closer afiiliation with
wiah eatablished technical societies, e.g., the &morican
Chemical Society, by providing spealers and exhibits at
their national meetings. i

V. inﬂustrinl Liaison.

' The firat contact between the neophyte and radiation is frequemtly
an Industrial company such &s Tracerlab, We have the obligation to
disseminate current, correctiinformation regaxrding the Commiasion's
policy on licensing, ete., biat frequently find it oecessaxry to
interpret Commlasion policies. The zolution may be the ereation of
an industrial advisory bosrd vhich ¢ould result 1n 4 nev era of
¢cooperation betwaen the Commission and primary and secondary ewppliers.

These commenta are submiteted In this apirit, snd Tracerlab locke forward to
a period of constructive growth of radicisotope application.

Very truly yours,
TRACERLAB, A PIVISION OF LABORATORY FOR ELECTRONICS INC,

Richard ., Sorensen, President
RC3-TS:RH

~6c Mr, ¥, L., Salladin, Director of Marketing
Dr, P. C. Abersold, Director of Dept, of Isctope Development, AEC
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UMICH CARBIDE NUCLEAR COMPALIY
F.0. Box 324, Tuxedo, Hew York

Besearch Centey | Dacember 4, 1962

UT« Fo G Aebersaold

DMvision of Isotopes Development
Atomic Energy Gommission
Washington 25, D. C.

Dear Dr. Aebersotd:

During the past week at the Amerfcan Huclear Scoclety meeting in Washington,
Mr. D. B. Helzgral and Mr. G. ¥. Leddicotte had some conversationa with Mr.
John Maddox and Mr. Gene Fowler about our activitlea in the produceion of
radicactive isotopes, It bacame apparent that we had entered the busineas
of producing lsotopes so quietly that your Division waa not aware of our
efforts. Because of a meeting to be held on Pecember L0, 1962, Mr. Fowler '
asked if we could describe to your office cur present activicies. These )
activities are at present not very large but we are aciively reviewing the
isotope markets and our production capabilities to see how they might £it
into the Union Carbide Corporation's activitiez in nuclear energy. We would
hepe to be able to review our conclusicns with you amd Mz, Tremmel when we
have finished our study.

At the present time we are producing several radiolszolopes for sale Lo
Squibb, a Division of Olin Mathieson, Hew Brunswich, Wew Jersey, and Lo
YsofS5erve, Inc., Cambridge, Mass. This letter summarizea the preseat
status of such work: .

Production of Badicisobopes

Iodine-131 - We are youtinely proeducing 5-curies of 1-131 whenever
required, Tha i1ddine {s made by irradiating high purity telluri-
um diowide and precessing in a hot cell to separate the product
iodine from the bulk TeOy. 400 millicuries of I-131 is being

* gold weekly. Our present price is 30.20/millicurie,

Phoephorus-32 - This material is mede by irradiating high puricy
sulfur and processing in a hot cell to separate P-32 from the
gulfur. 400 millicuries will be sold bi-weekly begioniog
December 17, 1962, QOur present price iz $0,75/millicurie,

Tridien-192 ~ 4 curles per moath Ls seld, The fridfum {a in the
foxm of 4,000 individual needlea, each containing 1 millicurie,

Geld~-198 - 100 coapfes pey week fa sold, .

Soddum-24 - 60 millicuriea L& sold weekly,
Potassium=42-400 millicuries per week 1= sold,
Bromine-82 - 50 millicuries fa sold bi-weekly.
Copper-64 - 50|milli¢urie& is sold bi~weekly.

Buitable salta conteining the above material are placed in imdividual
capaules but all of the capaules are irradiated in one container,

Mezcury-127 = 300, millicuries of lig-197 is sold bi-weskly.

Sexvice Irradiations

Price schedules have baen established for service irradiations in both

the reactor and cobale-60 facllities, Eleven coopanies or universities have

used cur facilitiess since llarch, 1962, A list for our charges for facilities

iz attached,

Advertisamants Tk
Advertisements concerning the maclear fanilitr and service Ilrradistiope have
"appeared in Fueleonles, Selence, Chemical and Englineering Rews and Coemetic

and Drug Reporter.

Yery troly yours,

UNION CARBIDE HUGI.EAR CCIIEAHI J « Gy Brantlay, Director

ffﬁT[?%'" of Besesrch
1 ||
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WHITEL STATES RADIMM CORPORATION
P- 0- B"D"K 245‘
Horristown, Hew Jersey

< Fovember 14, 1962

Me. Jobn N. Maddox, Technfcal Assistant to the Director
Division of ILscotopes Development

United States Atomic Enerpgy Commission

Washington 25, P. C.

Dear Mr. Maddoex:

Some wewoks age, during e conversation with you, you mentloped that the
Cormission would be interested in any information we might be ,&ble to
submit relative to the effect of price of tritium on demand for
luminous products activated by tritium, Thisz camnot be estimated with
any degree of accuracy but reference £¢ 2 few projects on vhich we axe
now elther actively working or negotiating may give some rough idea.

1. The ¢lock and watch Industry, assuming the introduction
of tritivm compounds aimply wmeintaina the status quo,
can require well in excess of 100,000 curies per wyear,
Thia program is starting slowly due to comfusion on the
part of the clock and watch manufacturers end the need,
on the pert of the dial luminizers, to develop
afficient and economicel application techniques, One
other major deterrent, however, 1s the price of the
compound compared to the price of radium activated
compounds, TFor equivalent brightness the price is
approximately double that of radium materials and
tricium represents ) Lo 75 per cent of the coat. Any
price reduction in critium would improve this price
sitvation and stimulate this program,

2 We are currently producing, for cthe Canadian Covernment,
a quantity of 5000 te E000 specizl Yuminous survey meter
dizls., Each of these uses tritiom compound 4n the amount
of $4.,00 to $5,00, of which cricium represents about
. twe thirds of the cost. Cznadian Givil Defense, we
' know, is interested jm 10,000 ec 20,000 similax dials
i but must acquire them at a reduction of aeveral
dellars in unit price. U. 5, menufacturers are also
interested at a price comparsble to that reguested by
Capadian Civil Defense. Tricivm at 50% the present
nrice would stimulate interest in thiz and comperable
programa singe such a price reduckion, when one considers
with it overhead, isotope less, duties and markup,
reprasents several dollars in unit cost,

3. We have recently quoted on twe jobs where tritium
offers axcellent possibilities and any substitute
method of liphtinz 15 relatively inefficlent, The
price differential between tritium luminous compounds
and conventional Lighting is bholding up a decision,

a, In case 1., the project involves
100,000 parts, 70,000 of whigh
require 1 to 1-1/2 curies each,
and the cther 30,000 pieces, cerhaps
200 to 500 millicuriee each, .
Present price differentiai betjjeen

" cunventional and tritium 1llumination

is shout L to 3 apd the customer is
undecided, Tritium at $1.00 per curie
would make the ratio about 1 to 2 or
lzga and probably decide the lassue.
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be TIn case 2., ws have guoted om 10,000
parts. BEach requiring 4.6 curies of
tritiwa. Pinished unit price is
423.00 and we are competing against
a less reliable but uvsable system at
perhaps $12.00 co $15.00. We feel sure
that narrvowing this gag by $4.00 to
45.00 would resolve the customer's
indecision.

&, OCommercial aircraft emergency exit markers, now specified
bty the P.A.A., should require a total of perhaps
10,000 curies as gaa. ILndications are that when
installation of these fo effacted, the airlines, or
many of them, will wish tc extend the program to )
include many warkera not coversd in the F.4.4.
specification, provided price 1s not =prohibicive.

The above ave typlcal of applicatione under development or now starting
into productiom and we bave pot included items covered in Research and
Development projects now in progress or completed for the Alr Force,
Frankford Arsenal, the Navy and others. In general, the price of !
tritium is a factor of considerable Iimportance in ¢commercial applications
and of lessar importence in military applications. The curreat $2,00

per curie price for tritium does double the price which the ¢customer

ie accuetomed to paying for lumincus compounda and even the price far
radium ¢compounds bas always been ¢ne of the deterente to larger acale
uae,

We would eppreciate the comments of the Commissien regsrding the
poaaibility of a price reduction and the feasibility of eatablishing'

a eliding scale of prices related to quantity purchased, It would alaso
be appreclated if an indication of price could ba given for firm orders
for say, 25,000, 50,000, 75,000 and 100,00.curies for delivery cver

e fized period of perhaps ons year. Should such a program be feasible
to the Commisaion, would it also be permissible for U. §. Radlum

end Radium-Chemie, with whom U. S. Radium is cooperating in developing
tricium compounds to pool annual requirements into a aingle £irm .
comuitment? Aesuming that an attractive price could be offered, we

would poseibly make an immadlate commitment for 30,000 te 50,000
curics or move.

Your comments on the above will be appreciaced,

Very Eruly youts,

2. W, Mallhanaen
Vice Pragident
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CIRONOLOGY,. OF EVENTS RELATED TQ AlC-INDUSTRY

! EARTICIPATION TH RﬂbIDISDTUPE FRODUCTION ANMD RELATED SERVICES

1946 First public distribution of rcactor-produced radioisotopes.

1948 Production and distribotion of rudioisotope labeled compounds by
commeycial firm=. '

1954 AEC withdraws from fabzication of sourcesz for radioisotope gages.
1355 AEC rompletaly withdraws from film badge service.
1955 AEC completes withdrawal from labeled compound business.,

1955 AEC withdraws from processing and distribution of eyelotron=
produced radioisotapes.

| . 1958 AEC withdxaws from providing encapsulation of Co=60 sources for
the public.

1980 AFC withdraws from aale of Polaoaium 210 sources of less than 20
curles.

1960 AEC discontinues providing standard reacfur irvadiated units,
1960 Fixat private production and marketing of Iodine 131,
1860 Firet private production of Cobalt 60..
1961 , AEC withdraws from roucine Cobalt 60 production.

11951+ AEC withdraws as & supplisr of plutﬁniuﬁ-heryllium neuatron S{AUTCRs
' for private use.

14961 First private production and marketing of short-lived radioisotopes,

1962 AEC withdraws from providing nentren activation analysis servica.

1

- 1962 AEC withdraws from £abrication #nd sale of Polonium 210 sourcas
leas than 1000 curies for private use.

1963 AEC withdrawa from supplying sncapsulated Tridiua 197 sources.
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BADIQISOTOPES CURRENELY AVAILABLE FROM OR CONTHMPLATED FOR

Ho. Radigisotope

1. Antimony-124

2. BrﬂminE-BE

3, Cedmium=-115

4, Calcim-45
Culciwa-47
6. Carben-14

7+ Chlorine-36
8. Chroniym-31

G, .Cobale=60

10. ﬁuppe;-&ﬁ

1i. FPluorine=-18
. Germaniom=77

13, Gold-194

14. Hydrogen-3
{Tritiumy

15. Tedine~125

16, ITodine-130

17. Iodina-131

CONMERCIAL PRODUCTTON IN PRIVATE REACTORS

Company Half-life
Wastern Y.Y. 50 days
Western W.Y. 35 houra
nion Carbide,

Hew Yorle
Too/Sarve Inc.
Western H.Y. 53 hours
GE L64 days
Yso/Serve 4,7 days
GE 5,760 yeara
GE 320,000 yeers
GE ) 27.8 days
GE 5.27 years
Waeatern H.Y. 12.8 hours
IsofSexve
Weabeyn H.Y. L.87 hours
Weatern W.Y. 12 houra
Ge 65 hours
Union Carbide,

Mew Yorlk
GE - 12,46 yoars
CE 574 days
H5EG
IzofSarve 12,5 hours
GE 5.05 daya
tUnion Carbide,

Hay York
Abbott

. 5? _
L T [ 7 A
LR

Start of Production

Began production late 1962
Began production sarly 1%62

Began production in 1961

Began production in 1960,
Unknowm

To consider production in
1963

Started production sarly
1962 .

To begin production late
1963 or early 1964.

To consider production in

- 1963,

Plan to start production
gprimg 1963,

Startad production in 195%,

Scarted production early
1962,

Started production in 1962,
Started production late 1962,
Started production late 1962,
May start production im 1963,
Started producticn in 1962,

Plan o stare produstion
late 1963 ox early 1964.

Plan to start production
spring of 1963.

Sterted production mid-1961,
Began 1%961.

Began Decembar, 1962 {(no
evidence to dats),

Bepgan production 1962,

Began productien 1960,
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Eedioisotopm

@

13,

20,
21.

2?.

23,

24

®

26.

27.

25,

29,

3,
3z,

a3,

Iridium-192

Irop-53

Irog-59
HMananzge-54

Mercury-197

Mercuxy-203

Holybdenum-99
Hickel-63

Phosphorva-32

Potasaium-42

Rubidigm-86

Sodium-24

SulFfur-35
Thallium=-204
IﬁuliuM*l?ﬂ

Zinc«65

tion Carbida
tew Yexrk

GE ]
k]

GE

GE

GE

Union Carbide,
tlew York

GE

zE
GE
Heztern B.Y.

Union Carbide,
Kew York

GE

Hestarn H.Y,

Union Carbide,
tlew York

IzsofServe
Hastern H.Y.

Unicn Carbide,
Hew York

Hestexran NH.Y.
Lso/Serve
GE

GE

GE

GE

Hzlf-life

74,5 days

2,94 days

45,1 days

114 days

197
gl o2
Hglﬂ?

&5 days

43,8 days

67 hours
125 years

14,3 days

12.7 hours

18.6 days

15.0 hours

87.1 days
4.1 years
127 days

245 days

- &5 -
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Srart of Produckion

Started productiom late 19562,

Started pi.tuckiom late 1960,
Toe consider production in 19463.

Plan to have available spriag
1963,

To : .-wslder production in 1963,

Supplying somwe low specific
aceivity matariel laee 1962,

Plan te have available spring
1963,

Te consider production in 1963,
Consider production in 1963,
Started small pyroduction 1962,
Started production Dec., 1962.
Planned to start production
September 1962 (n¢ evidence

of sales),

Veknown

Began production 1962,

Began producticm 1961,
Unknown

Began production 1962,

Unktnown

Began production 1961.

To consider producticn io 1963,
To consider preoducticn in 1963,
Starvted prodecticm 1961,

To consider production in 1963.

Appendix "D ]




APPENDIX "E™

EADIOISOTOPES FRODUCED AND DISTRIBUTED EY ARG

AND ABLREVIATED PROPIT AND LOSS STATEMENTS

RADIOISOTOPES PRODUCED AFD DISTRIBUTED

1.

1T,

Inventoriable Items snd Major Producte

Carbon 14
Cexium 137%
Cobkalt 610
Promethivm 147%
Technet i 99
Exypton 85
Chlorine 36
Thallium 204
Strontivom 90%
Tritium
Cerium 144
Zirconium 95-Niuvbium 95
Idine 131
Tridium 192
Phosphorus 32
Bromine B2
Calcium 45
caleium 47
Copper 64
Gold 198

Irom 59
Potassiuwm 452
Sodium 24
Sulfar 35
Chxomium 51

Hinor Products

Antimony 122
Aintimony 124

CAntimony 125
- Argon 37

Argon 3B

Arsenic 76
Areenic 77
Barius 131
Borfwm 13233

Barivm 140 = Lenthaoum 140

Rismuith 216G
Cadnium 109
Cadmiuvm 115 m
Cadmivm 115
Caleiom &5 P=2
Calcium 45 ¥~3
Ceriuvm 141
Gesium 134
Cobalk 58
Europium 152 - 154
Fission Fraoducka
Fluorins 18
Gallium 72

Gold 1499
Hafnium 181
Ielium 3

Indium 114m = 114
lodine 125
Todipe 129
Iodine 120
Iodine 432

Tdline 133

¥Y 1962 REVEHUES

§ 232,840
207,048
izs5,991

5,466

* 24,024
60,675
12,532
15, 723
1,246,427
59,810
176
3,379
46, 349
37,827
106, 632
2,816
14,989
36,321
10,458
20,556
68,425
13,600
10,750
27,675
40,689

23
1,011
&,088

217
25
190

73

117
8,217
4,611
L, 170
2,747
1,737

72

L, 7Ll5

16,40L

458

797

3,130

33z

719

LOO

116

: 731
\ 126
' HI--E-'

390

14,890

3,053

259

3,790

60
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*

Iridiam-1%%

Iron 55 - 3%

Tron 53

Lanthanum 14{
Marcury=197m = 137
Mercury 203
Molybdenum 9%

Reodyaium 147 = Promethiom 147

Wickel 63

Hiobium %3 b -
Osmiuvm 1%1

Paliadium 109

Phosphorus 3} P=2

Praseodymivm 142 .
Praseodymium 143

Bhenium 136

Bubidium 86

Rathenium 97

RButhenium 103

Rutheniuwm EQ6 - Bhodium 106
Samarjum 153

Scendium 46

Selenium 75

Si{lver 1l0m « 110

Silwver ill

Strontium 85

strontium §9

Tantaium 152

Technetium 9%m

Taliurium 132

Thulium 17G

Tin 113

Tungaten 185 i,

Tungaten 157
Keoon. 133
Yesrium 90
~Yttrium 91
Zinc 65

Special Services

Service Irradiations

56" Cyclotron

Graphite Beactor

LITR

ORR

Cobzlt 60 Gasmma Facility
Fuel El=ment Gamma Service

Services

Activation Analyses
Target Fabrication

Cesium 137 Source Fabrication

Tritium Targets

ligjor fission product

H.A. Net available

.:'rn -

1,067
11,853
619
104
5,569
12,536
600
26,151
2,320
31

58
5,488

" 195
57
2,293

1,029
3,385
508
3,472
476
320
1,013
3%,085
5,539
166
1,430
220
1,036

468

60
41,563
246
5,374
2,766

73,478
18,853
7,650
30,262
596

10

11,675

1,075
51,37%
15,804
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Radjolsotope Sdles

Less Cost of Gootls
30ld = Fund
and Honfund
Cost,

Profit {Loss)

ARG 157 Factor

Frofit (Loss}
Including AEC 15%

61‘&!

' | OFFIGM . Al
o L QFFICIA

Hotez: 1. 3s&les amd cost of szales dets from OBHL financial statewments.

| 2. 8zales and vcoat of szles smounts incldde intro=ARC and other Federal
Agency transacticus, research discounts, special services and packieg
and hapdling.

*  Includes %1,315,028 of Strontium 90 and Cesfum 137 for SNAP program,

PROFIT AMD LOSS STATEMENTS FOR

ORAE _PROVUCTION AND DISTRTIEUTION FROGRAM

FY 1958 ¥FY 1959 FY 1960 FY 1961 BY 1962+ FY 1063
{est.)

$2,368,466  $2,421,500 32,449,969  $2,248,243  $3,421,051  $2,328,000
i ™,

1
1

2,675,233 2,367,416 2,209,584 2,442,328 3,789,603, 2,536,000

(106, 767) 54,084 240, 385 5,915 (368,552)  {208,000)
371,285 355,112 331,438 336,349  __568,440 336,000

(478,052) {301,628} (91,053) (330,434) 936,992

- TL - Appendix "BY




Areanic=-73

Baryllium-7

obalt=57

Manganege 32«54
' Sodium-22
Strontium-35

Zine-H5

Tash

APPENDIX IIFII

COAPARISON OF PRICESD

FOR SOME CYCLOTRON

PRODUCED RADIOISOTOPES

Huclear Selence
and Engloeering
Corporation -~ 1962

Qal Bidge Mat i.onall
Laboratory = 1935

£75/me
$40/me 875 fme
$75/me 575/
$175/n0 $200 /me
$100 /e $330 /me
$150/me 5200 /me
$100 /me $100/me
-T2 -
— A

UE: L

Abbott -
Laboratorieca - 1362

lat me 528.50
to

1 -9 mt $75/me
10 ~ 24 me $70/me
25 =~ 99 me $60/me

$350/me
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. OAK RIDGE NATIONAL LABORATORY

Gak Ridge, Tennessee
Novembar 26, 1962

Mr+. E+ B« Fowrlar !
Deputy Director '
Diviglon of Isotiopes Development

T+ 5. Atomic Energy Commlssion

Washingtom 25, Iry Ca :

Dear Gene:
Subject; THE CYCLOTRON RADIOISOTIFE PROGRAM

Attached ila a paper in which the case for pfuceasing cyclotron targets

. by CORNL ia given.

For many yeave the unique Bé-inck cyclotron was used principally ae a
reaearch tool, amd the parts of the cyclotron required mainly for
radioisotope production were not maintained in poad condition, Bince
they were not required for the research effort and money was always
ahort, In addicicn, there was no strong desire to improve the machine
t0 glve iocreased beam time, Equipment changes and modifications are
now necessary (o get the machine in good condition to produce cyclotron
radlolasotopes that camnot be produced in reasonable amounta elgewhere
in the United States., The cost of such chanpea is an expense item
which ehould be ¢ffset by eales income from addicfonal hueiness.,
' We.do not believe that the income would be increased merely by an
lgcrease in the beam-hour charges. An over-all growth similsr to chat
_developed for reactor-produced radioisotopes is needed. "
Te hope that the attached paper will assist you in gecuring approval for
the processing of cyclotron tarpets, which 1s the f£irst step in proacting
the ugage of cyclotron radiolsotopes.

Sincerely yours,

&‘ F- RI.IPF
! ) DHirector
Isotopes Development Canter
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THE CASE FCR PROCESSING CYCLOTRON BARIQISOTOPES AT ORNL

. . Wovember 26, 1962

Current regulations permit zyelstron targets £o be bombarded in the ORNL
86=-inch proton cycleotron Eor private and commercizl gustomere, but the
targets camnot be proceszsed to separate, purifly and a2ssay the contrined
radioisotopes except for local research work, The reasen for this regu-
lation 15 z2aid to be that the diztribution of processaed eycletron radio-
igotopes by ORNL would constitute unfeir compatition with 'established
privacsly=-financed industxy. MHowever, processad, pure, assayed, reactor-
produced vadicisctopes havea long been distributed by the Laboratory, to
the #lmost universzl satisfaction of the scientific commmnity and the
apparant approval of most of the comexcial radioisotope processors and
dlstributors. The question arises: "Why should ¢yclotron radiolsotopas
bo singled cut fox application of such restriciive measuras?' There '
appaar to be no good reaesons in the affirwacive, but wany in the negativa;
these ere gilven in the following discuseiom.

{1} Production of Lerpey Batches {s More Efficient and Ecomomical,

. ‘ In wany cases uvhere there are ovdexs from several customers for a
eyclotron radioisotope, It ¢an be produced more aconcmically by &
gingle, large-seale long bombardment than by seveval amall target
bonbardments . It is eatimated that the unit cost in a one=hour hom=-
bagdment is three to seven times as much as in & ten-houy hombard-
III.Eﬂ.tt

{2) Emal]l Customey-fypa Target Bombaxdments Result in Waste of
Valuable Badieisokopaa,

Even from a miwimal-type target bombardment, the customer often gets
more activity than he can use. By proceesing various kinda of tar-

gets at the Laboraboyy-~large and emall--golutions of radfolsotopes

could be maintained in Inventory {at the Laboratory qr by a dfastrib-
ukoxr) to quickly satisfy the needs of meny users.

{3} Processing Will Result in Lower Costs to Customers and
Greater Intoms to Support Cvclotron Operatioms,

Because of economies fn cperation, the costs of ¢yclotron radioiso-
topea would go down. Puorthermors, it would not be necessary for the

. customery to purchase more than he needs, Bven If distribucion is.
made by commercial laboratories from ORWL bulk shipwments, economies
should be realized by the users, It is alse of importance that
radiation exposure to cur personnel {s reduced when Fewer hot tar-
gets are handled, '
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{4} 5Shipping Charses Could Be Reduged,

(5)

Tie customer would pay less for shipping procsssed solutions in the
highly efficient ORNL non-returnable containeve than for shipping
cyclotron targets in large-cavily conteiners. Gas targets are
glready handled this way becsuse there iz oo safe shipping container
yet developed for gaseous cyclotrom tarpets,

Efficient, Economical Use of Fnrxiched Target Materlals.

Targets that contain enriched stsble dsotopea are not used effi-
ciently when sold as unprocessed tapgets, ©Small amounis of eariched
materials are often contaminsted by ilpexperisnced radiochemists; and
if they are returned for reworking, the cozt 13 high for imtermit-
tent special rework. IDnrichaed materials could be gquickly recovered
by OBNL, which has the necessery facilities and bkmew-how. This would
make enriched matexials more remdily available for re-bombardment,
and the customers could aveild the large loeses incurred in discarding
enriched terget nmatexiale,

The follewing 1z a list ¢f Eariched Jsotopee that are used for
cyclotron bombardments,

% Enrichment Ueunl Cest of
Iectope Usually Used Coat/Mg Isctope pex Target
Ag-107 29.6 4 0.60 5 18.00
Ey-1lo6d 76,8 .80 24,00
Eu-151 92.1 1.00 30,00
Eu- 1.53 gil 43‘ 1 r@ﬂ . 3D IDD
Gd-152 36.2 £5.80 325,00
=246 96,2 - 3.20 36,00
Nd=-148 92.9 .50 105 .00
ii=-64 95.9 16.50 . 330.00
Sh=123 098 .1 2,50 #3.00
Sn=1547 8%9.7 2.25 37.50
Sm~148 86.3 1.75 52.50
Sm=149 97.5 1.50 45.00
Em=-150 96.45 2,75 82.50
Er-84 is.] ¥0.00 5,000.00
Te=123 48,58 10,75 &50.00
Te-124 T6 .57 3.50 - 350,040
Te=125 95 .4 0.70 21.00
Yhb=171 - B33 0,80 24,00
Yb=172 95.9 D.65 19,50
Th=174 98 .4 0.45 13,50
- 75 - ﬁPPeﬂﬁiK "G“
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" Definite Rombardment Schedules Would Rezulié in Better Sarwices

and Lower Decay Loss for the Customer.

& great deal of decay loss 1s incurred on short-lived cyelotron isow
topes bacapse of thé cumbersome cargst shipping; heavy containers for
targets must go by slow or expensive transport, and delays are
encountered in handling and procegsing at the usger's sita. Most
users are not aquipped for fast processing and analysis. Since def-
jnite zchedules for bombardment and processing can be established by
ORNL and the customer, decay losses could be minimized. PBRasic
researchers ofton need specizl fast garvice with processed materials
for ‘studfas of nueclear enargy lavals, ate, In tha case of the shorg=
Livad cyelotron radioisotepes, it I diffienlt fo see 2 useful role
for the comeercial dizcribucoy ac &ll. The follmring list gives somae
ahort=1lived cyclotron radiolsotapes of interezt,

Isotope Hal f=L1fa¥
Bneddmnm 2,44 4
Mn-52 5.55 d
Co=61 1.85 h -
In-72 49.0 h
Br=-77 56.0 h
¥-87 B0.0 h
Tc=35 20.0 h
I-123 13.0 h
I-124 .5 d
I-130 12,5 h
Cs=13Z2 6.5 d
Ce=135 22.0h
Caullfm 34.5 h
Ca=137 8.8 h
Pm-150 z.7 h
Tm=165 9.0 h
Lu-172 6.7 4
re-191 a4
Pb-203 52,0 h

*Half~1l1fe valuea from
Trilinear Chart of Nuclides,

Cyclocron Radiaisotope Development in the United States Neads a

Healthy Prodection Program in the {National} Isotcpes Development
Center to Reelly Make Progress.

The following 15 a list of processors and/or distributors of cyeclo-
tron radlioisotopes at the present time, .

Huclear Science and Engineasring Corporationm,
Pitcaburgh, Pennsylvania,

Abboct Laboratories, Cak Ridge - Chicago
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United Ilingdom Atemic Erergy Authovity, Amersham,

ONLY

lsc/Sexve, Cambridge, Hassachusetts,

Traceriab, Boston, Hassachusetis,

U, 5. Huclear Corpovation, Burbank, Californla.
W. ¥. Philips-Duphar, Hetherlands.

Wich the exception of Philips=Duphar, ncne of :these organizations

has a cyclotran. Host machines Lo which they have access are univer-
alty machinca of low curvent capacity. Their primary interest and
motivation 13 in selling isotopes te earn a profic--which is, of
course, periectly proper. However, the vast, importaat area of
neutron~deficient isotopes and other species peculiar to cyclotron
production will not be explored and really put into its proper poai-
eion in the world of seience if the job is left entirely to these
poorly-motivated organizations,

The large-scale, vigorous, integrated approsch which was emploved by
ORNL to put the reactor-produced radioisotopesa, fissiom products, and
eariched isotopes oca the map of the scientific world is needad if
this program ie ever to go forvard, We envision the time when not
one, but several cyclotrons will be operating at DRNL to make avafl~
able this valuable, rxrelatively untouched group ¢f rediotsotopes. We
should be thinking of versatile, high-production mechines (the coun~
tevpart of the HFIR) for the future,
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