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ISOTOPE DISTFUBIJTION 

Report by the Director, Division of Research and the Chief, Isotopes Division 

THE PROBLEM 

1. To discuss the future extent of goverrnnent participation and the 

opportunities for developing commercial participation in the isotopes 

distribution program. 

BACKGROUND 

2. The isotopes distribution program was initiated in 1946 under the 

Uanhattan Project. 

was appointed from nominations made by the president of the National Academy 

of Sciences. 

puvose of recommending policies and aiding in establishing arrangements for 

distribution of radioisotopes. 

for the allocation of materials and production effort was established accord- 

ing to the intended use as follows;+ 

An interim Advisory Committee on Isotope Distribution 

This Committee of outstanding scientists was formed for the 

The order of priority adopted at that time 

a. Publishable researches in the fundainental sciences, including 

human trace applications, requiring relatively small samples. 

b. Therapeutic, diagnostic and tracer applications in human beings 

and publishable researches in the fundamental sciences requiring larger 

samples . 

*As ann ced in Science, June lk, 1946, Vol. lU3, No. 2685. 
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C. Training and education ty accredited institutions in teckniques 

and applications of radioisotopes. 

d. Publishable researches in the applied sciences. 

Allocation of radioisotopes for routine conkercia1 applications was to be 

deferred imtil experience he been gained in supplying the above research 

needs. 

3. Establishment of a ?riority policy was necessary because radioiso'qes 

were not in routine production; development work was being done in restricted 

areas along side of highly classified work; little information had been de- 

classified; production ard sales ~roups had not been organized. 

no experience by which costs, needs, or results could be measured. 

There was 

IJ. Artificially produced radioisoto?es usre not new. They had been 

produced by cyclotrons but in minute quantities. 

in a nuclear reactor multiplies their availability thousands of times. 

isotopes are produced in a nuclear reactor by two prmessest the fission of 

U 235 nuclei which maintains the chain reaction; and neu*,ron absorpticn by 

nonfissionable target materials placed in ',he reactor. The radiomaterials 

are distributed either as unprocessed irradiated material or as chemically 

processed radioisotopes 

Production of radioisotopes 

bs?k- 

a. All fission products are chemically processed before sale; tA%t iss 

they are scparated from the uranium and plutonium and usually from each 

other. 

b. Radioisotopes from target materials are sold as unprocessed 

"irradiated units" (definite size batches of irradiated material) or 

as chemically processed radioisotopes. In the first case processing is 
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YLne hr the User or by 2 zc;:hr; sup;llcr. 

the ap?lica>f nay sq-1~ tni target ;.,aterlsl acl cStain an irradiaticn 

service . 

hS anothcr ?.it-i.rTt2L,%xJ% 

c. Processed radioisstGyes distribute.1. by iommlzsim ft.-,ilitis, ,:_ c 

available primarily in sL-le chexical for,-; for exazple, Carbzr. 1u 

is sola as barium cLrbomte, Phosphorous 32 as pk.os$mrir: 2cl1~ Leaire 

131 as iodide in sodium sdiite scl.i*,icn. 

start of the program that Comlssicn facilities coda not en&;.vor to 

supply all the various compounds that different users might req3iG.j 

(It bias rer.;gr!izsd at tLe 

Ir: summary the simple basic praducts available fron Gomission faci1lt:z.c LA; 

Lr- listed as follows: 

a. Irradiated aaferials 

(1) targets furnished by apnlicant 

(2) routinely iriadiated ba+,ches or ltwLi?.s’t 

b. Chenically processed rslioisotopes 

(1) from target ~atzri~s 

(2) fror uranim. (fission FndTicts) 

5. The success of the rmbrr. bec~t :p.-t2rent 

. c- inception. The Lonsanto Chericd CozFany, ard C3rbiuc ma Cc, b f, Ch<r;lS..l,. 

I, x~..pan)-, as contrsctor o3ratcrs of Oak ?Lag? Na:ianal Laboratory, orcele-a+c, 

+!E smgrau by incroasir.g Dr’ad-xL,iGC capuity, constructing n2-x r id[y,csSir& 

73!5lities, ana forming efficiznt pr -z..ic:ticln ar~i distrimticn orgznieatlons. 

nithin 12 conths tha priority systex originally established. was 110 longer 

r?cassary. 

3i:tivity natsrials, all orders placed f cr rdim-aterials have bser, _‘iiled Xith- 

Ir. reasonable delivery sch2dl:l es. 

..* . 

Except for certain separated fissi9n products and hi:); ,?&acilit: 
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6. On January 7, 19b7, the Atomic Energy Commission assmed responsi- 

bility for the atomic energy prograin including the isotopes distribution 

program. 

the desirability of radioisotope distribution in the followin& sections of 

tho Atomic Energy Act of 19468 

arrangements for the conduct of research and development actidties relating 

to the utilization of radioactive materials; Section &(d) authorizes the 

irradiation of materials for the purpose of increasing the supply of radio- 

active materials; Section s( c) authorizes the distribution of by-product 

materials (radioisotopes) ; and Section 12( a) (2) authorizes the Commission to 

establish regulations, standards and instructions €or the use of byproduct 

mate rials . 

In establishing the Commission the Congress specifically recognized 

Section 3(a) directs the Commission to make 

7. The first formal attenipt to encourage industry to participate in 

the program was a "Conference on Comercial Distribution of Isotope-Labeled 

Canpoundsn held in Oak Ridge, October 30, 1947. This conference resalted in 

a report to the Canmission (W-108 approved June 2, 1948) which established: 

a. The availability of radioisotopes for commercial use and commercial 

resale. 

b. A policy acceptable to industry on pa+ants and reports related to 

isotope utilization. 

C. A policy on prices to recover costs of final preparation, not 

including amortization of the investment in equipment and nuclear reactors. 

d. The policy whereby Commission facilities would withdraw irom manu- 

facture and general distribution of any labeled compound when it becane 

available from a private fim. 
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8. aubsequent to adoption Df the policies noted in paragraph 7 the 

Isotopes Division actively encouraged free enterprise in the following areas 

related to the isotopes distribution program: 

a. Manufacture of radiation measuring and monitoring instruments. 

b. Manufacture of special isotope handling and processing equipment,. 

c. Modification of sinple basic products and synthesis of isotope 

labeled compounds. 

d. Analytical research and development services. 

e. Consultation services. 

f. Manufacture and servicing of devices whose function depends on 

radioactivity . 
9. It was recognized early in the program that Breater rommercial participa- 

tion in activities related to isotopes distribution,, ;is well as greater utiliza- 

ticn by industry, was limited mainly by the lack of prrsonml trained in rad2o- 

activity techniques. 

in +he industrial field than in nedical and scientific research. 

Division was instrumental in the establishment in June 1948 of trainig ccur~es 

in wdioisotope techniques by the Gak Ridge Institute of Nuclear Studles. 

Sncouragement was given to c ndidates fmm industrial laboratories tc atterd 

these courses. 

syirposia on industrial utilization of isotopes. 

inrrease has become evident in radioisotope applications from industrial ~z-7 

PE Fng . 

This problem of the lack of training has been KO= acute 

The Isotopes 

incouragernent u2s also given to the crganization of various 

4-s a result a noticeable 

10. The first staff redew of the isotopes progrm- was held in 'ilashingtcn, 

wxch 4, 1949%. 

Scope of the hiatope Distribution Programn.* 

The agenda for the meeting wpas entitled Vresent and Future 

Iten b of the agenda is a disruf.sirvr. 



of the Govement'r part in the promotion of isotope utiLlzation by industry. 

The General hnager and Staff recognized that the ComLssion should continue 

to encourage commercial participation in the areas listed in paragraph ? abcve.. 

At the same time it was recognized that the Coclmission should ccntbue to 

participate in areas of enterprise not readily financed by private industry. 

The two particular areas discussed nere (a) production and processing ad (b) 

training. Reactors and processing facilities opzmted by the Comission Tor 

i+,s urn essential activities can, with sal added cost, produce isotopes 

for Eeneral eisttibution. Trainirg facilities are normally provided b{ uni- 

versities and technical schools, but because of the rapid development of the 

field of isotope utilization and the high cost of eqJipment and facilities 

for the necessary training, these institutions could not hediately meet t-he 

need. 

and that the Commission should encourage additional trainhg elsewhere. 

It was agreed tbat ORINS should continue to provide training comses 

11. Regulations for the distritution of radioisotopes were approved by 

the Commission January 25, 199 (AEC 398) and published in the Federal Register 

April 13, 1951. 

regulations was that such publication would encourage industrial utilizaticr. 

of radioisotopes by providing formal rules with which industrial usex can 

cmply. 

radioisotopes from the Commission. Additional regulations concerning further 

aspects of radioisotope distribution, such as health and safety standards, 

are in preparation. Because of the monetary costs of compliance with such 

regulations it is important that industry know the definite standards that 

nust be met. 

One of the considerations which led to publication of the 

The published regulations outline only the procedure for obtaining 

1184151 
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12. Publication of regulations has elhinatcd the necessity for the &p;;i- 

cant to file, and frequently amend, an tlAcce?tan:e cf Terms and Conditions fcr 

+,he Procurement of By-product Materials (Radioisotopes .) 

pcrting of results of work with radioisotopes, formerly mandrtory provisions 

of the "Acceptance", were modified so that an applicaat need report rssults only 

at the request of the Conmission. 

assurance that applications, correspondence and field visits will be handled 

by t,he Commission in such a manner that infomation of a (company) confiedritid 

Pub1 ication and re- 

Another encouragenent to Industry is the 

natu:e Kill not be disclosed. These modifications allow development of pro- 

cesses and patentable devices of economic interest to the companies concerrred. 

.$%en such matters are involved it i: rc-tine practice to mark all corresponder~ce, 

;.e;lcrts , applications , and supplementary foncs and papers, as follows; 'CAUTiCN. 

infomation contained in this document is considered lUXPAhY Ci?IFIEZiTIAL" ty 

the spplicant and should be treated as such ?rithin the AEC. 

13. The recent developnent of a General Authorization for radioisotope 

pireurement also encourages greater use of radioisotopes by cmercial firm. 

A qualified applicant may obtain a General Authorization for any msearch and 

development activity ard for processing of radiomaterials for resale to 

cuthcrized users. 

and permit the holder to obtizin any radioieotope (except tritium) in any qGai.t,ity 

durlrg that term. 

General authorizations are renewable each calendar year 

lb. On December 23, 19117, the Conmission apnroved the establishment of a 

mr'e pemanent Advisory Colmnittee on Isotope Distribution for the puTose 9: 

i-eviewing existing policies and considering new questions of policy which 

may arise. Annual meetings were held in 19b9, 199 and 1951. In the last 

r;'ectiri, Wch 26 and 27, 199, th Advisory Cdttee declined to express 
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an opinion concerning the future extent Df comercial Farticipaticn in 

isctope distribution. 

“The Cornittee has great confidence in and gives full ap,roval to the n;anner 

in which the Isotopes “ivision is conducting its operations; and it feels that 

the present extent of Government participation in isotope distribution and 

precessing is advantageous to isotope users and fair to private enterprise.n* 

However, the follcwin~ resolution mas passed unankously: 

UISCUSSION 

15. It is the policy of the Commission to use facilities and talents of 

private industry wherever possibie. The purpose of this report is to ocqucint 

the Comission with the progress that has been nade, and the steps proposed 

for the future, to implement this policy in the field of isotope production 

and distribution. 

16. Five functions contribute to the isotopes distribution program: 

A. Reactor Production; B. Chemical Processing; C. Sales; D. Control; 

3, Promotion. The effort of the Conmission is directed toward making isotcpes 

as 2early like ordinary items of com.erce as possible. The problem encountel.ed 

in reaching this goal Kill be discussed separately under each of the main 

functions. 

A. MCTOR PRGDUCTION 

#-- 17. Although the Federal government orms the radioisotope production 

1 I- * The eccnomic stumbling blcck to 

rractors)the ldanhattan Project and the Commission have always folloued the 

pcilicy of operation by qrivate industry 

emplete private operation cf a reactor for radioisotope productiGn is the 

__z 
----- 

---_ . 

i’ $” - -A 
-- %- -. 

initial cost of construction. he Yanhattan Project staff, at the start of the 

++tlinutes of the Third Yeeting of the Cornittee on Isotope Distritation” cn 
file in the Division of Research. 

1184153 
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;r*ogrun, realized that if cost estbates incljided amortization of the reart;: 

arid other major facilities it would make prices cf radicisotcpes prohltitlve. 

Tkrefore, the operating contractor (Monsanto CheEical Company) was asked to 

52se prices on the costs of production, including operational costs only: 

direct expense of personnel, utilities, expenaable materials and special 

equipment plus a factor for indirect expenses included in the nonral overhzad 

costs. This policy has been continued. by the C,arbide and Carbon Chemicals . L$ . . ; .'I ;7/: .- . . ' 
Conmaw,, + present Oak adge National Laboratory. Financial 

accounts are reviewed periodically to deteleine whether total revenues and 

costs are approxhately equal. Carbide forecasts a small "prolit'' by fiscal 

year 1953. Individual items are not necessarily priced to reflect actLal 

ccsts - lower cost items such as Iodine l3l and Carbon nay be s3ld at higher 

tnan cost to help support loner prjces on no= costly irradiated moterhls. 

18. It is premature to discuss complete private Froduction at length. 

The General Manager has negotiated an agreement with the Bcndix Aviation 

Ccrporation to undertake a study tc, determine the feasibility of pritate 

financing for the construction and operation of a nuclear reactcr for the 

production of radioisotopes (AEC 33/14). 

presented to the Commission upon completion. 

Results of the survey Prill be 

Copies of the Bendix agreement 

and a statement of the purpose and scope of the study are on file In the 

ilvision of Research. Tracerlab, Inc., has also proposed to make a study of 

the feasibility of private radioisotope production and of its effect on private 

trocessing and use. This latter proposal is to study the problen fmli. the 

Etandpoint of a processor rather than a producer. It is obvious that the 

Commission must supply radicisotopes until private industry is read1 and willing 

to Froduce them. 
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19. Reactor production of radioisotopes cannot be expected to beccme a 
fl 

r/ 

freely competitive enterprise in the near future. A single properly desigred 

reactor can completely satisfy the United States needs for reactor irradiated 
'\ 
c\ ,,/ 

3- '> '- azterials. The present Uak Ridge reactor is deficient in meeting the country:s 

-- 
I needs only because it lacks the high flux required to obtain desirable specific 

activities; it does, however, have sufficient space ard excess neutron capacity 

r: r. 
-?; 

to satiefg the needs in tenus of total activity for a number of years to come. 

A reactor such as the Chalk River NRX unit, or the proposed Argonne CP-5 wit, 

could satisfy the irradiations required for th isotopes distribution prcgrm 

in the foreseeable future. 

20. As long as a considerable number of government-ovmed reactors are Lrt 

operation they will be the cheapest source of irradiated material. The acful 

cmnodity needed to produce radioisotopes is excess reactor neutrons. Present 

reactors have primary fun+" ions other than radioisotope production, hence tk 

excess neutrons available froui them are in a very real sense byproducts. In 

the case of reactors used almost entirely for research purposes, it is not 

feasible to use the excess neutrons for the pmduction of fissionable naterials 

or other isotopes of military interest. If the neutrcns in these r2actors 

are not used for th irradiaticjn of materials of interest to the nationas 

isotope distribution program, they will be wasted by absorption in control rod90 

21. If reactors are privately financed for the production of powr aqd 

Zissionable materials, it is possible that these reactors will also havg excezj 

neutrons as byproducts. However, for rnaxhnm production of fissionable tnate-ial 

and power, these reactors wculd not have a very lbrge exts-a zeu+,xn irradktix 

ca2acity. Furthermore, the operation tercperature and the irradiaticr. spcce 
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avaLlable would not be suitable for radioisotopes production. The ~CCIIO~~C~ 

of radioisotope production would depend upon the prices paid for fissior'able 

material and power. Private operators of reactors would of course obtain lrxg 

lived fission pmducts as a byproduct an3 if a sufficiently large scale dewid 

davelcped for these, they could cor.ceivably be obtained on a profitable basis 

during fuel recovery operations. A fission product business of this type might 

ber: 3me competitive . 
B. CSAAICAL PRXZSSING 

22. The basic products (paragraph 4) distributed from Conmissim 

Czcilities frequently require further refining, processing or fabrication f Gt 

kvestigations and applications in research and development, in medicinea 

and in industry. 

fcr labeled compounds ranging f ron special modification of the slmple basic 

coripaunds, through processing of the major intemediates, to the syntnesis cf 

rmplex compounds required for metabolic studies. Isotope-labeled drugs zil~t 

be carefully prepared to meet pharmaceutical standards. 

sources and devices must be fabricated for industrial use. 

pr~es~ing, and consultation service provide excellent opportunities for s~iii'l 

kasiness firms and mer enterprise. 

The ride variety of uses for radioisotopes have created deaandc, 

Sperial radiation 

Radioisotope 

23. Commission facilities have been used Z2. the production of irrodia?.:.a 

3aterials and for the processing of these materials into simple nost widely 

us~ble .:hemica1 forms. 

been synthesized in Canmission laboratories in connecticn with approved 

prLgrams, off-project distribution has been limited to sale of those can- 

poucds which are not available from ?rivate industry (paragraph 7). 

Although some comblex isotope-labeled com?ounds ~CYC 

Three 

I I84ISb 
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pmjects have been undertaken to encourage induztry to enter this field and 

smply the demands: 

a. Research and development contracts have been made with Drivate 

research groups to develop economical syntheses for the production of 

important intermediate compounds. 

b. A program for purchasing on open bids from private laboratories 

certain special compounds of particular interest for biological and 

medical research when the syntheses are difficult and the degree of 

demand is uncertain. 

items as labeled folic acid, thiouracil and hamones needed for cancer 

research, labeled vitamins and labeled DDT. 

C. 

Conpounds in this category include such hportsnt 

A "Registry of Isotope-Labeled Canpoundst' has been established 

in the Isotopes Division to sene isotope users in two ways: (1) It 

will permit them to find out the availability of a specific compoirnd 

and the supplier, and (2) it will give them an opportunity to inform other 

users of a compound mich they have prepared in excess of need and which 

they are willing to make available. 

24. The program of encouraging labeled compound development (paragraph 

C? a) is for a short term of three years and will be concluded June 30, 1952. 

Con5ractors have agreed to supply campounds they produce for a period of 18 

months at prices which do not include costs of development of synthesis pro- 

cedwes. 

parties. 

year 1950, eleven in 199 and seven will participate in 1952. 

have been developed for a +total of 125 or more comgounds by the end of the 

program. 

The synthesis procedures are to be made available to all interested 

There were six contractors participating in the program in fiscal 

Syntheses xill 
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25. The stockpiling program (paragraph 2? b) is a continuing one. 

Carbide and Carbon Chedcals Comporiy through the Oak Ridge National Lab0ratc.y 

invites bids fro= various private and conimexial laboratories for multi- 

nillicurie quantities of a particular compound. 

spthesized the Laboratory purchases the entire inventory for stockpiling and 

=sale h submillicurie amounts to isotope users. Because of the complexity 

of the synthesis procedure, it is usually more feasible to synthesize a much 

larger quantity of the labeled com?omd than would be required by a single 

isotope user. Therefore, by serving as the "middle-man" in holding the 

rcsplete inventory of the compound, the Commission, thru Carbide, servss the 

interests of both the laboratory making the compound and the isotope user. 

O~L Ridge National Laboratory charges the user an appropriate price aitned 

at recovering all direct costs. 

c-oapound has been well developed and the demard has increased to sufficier.t 

extent to warrant its routine preparation by a private suppliero the ccrnpow,rl 

is ulthdrawn from the stockpilirg program. 

Once the compound has been 

Once the synthesis procedure for a particular 

26. The two program outlined above, togethr with the "Registry,'t have 

shorn ?o,citive results. 

3re now listed with the Isotopes Di-rision. 

also te available for most of these compounds. 

bas listed over 400 simple intemediate-type compounds which it will prepare 

cn order frcm a customer. 

Approxhately 225 available isotope-labeled r;om?ouicls 

betailed synthesis prccedwez will 

In addition one ccmpany al~~ 

25. Commercial fims have been encouraged to develop tne business of 

refining radiomaterials for biological and medical investigations . PSZEECZ i',i:nl 

E3JSc3S have an opportunity to provide sterile, pyrogen-free and accurately 
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r,easured materials for theFapeutic use. Abbott Laboratories, North Chicas3 

Illinois, and Tracerlab, Inc., Boston, Uassachusetts, have been nost step 

prising in establishing this new business. 

arragements with the Roane-Anderson Company to lease a site and operate a 

plant in Oak Ridge for development and sale of pocessed radioisotopes for 

medical use. 

and to be sold from Oak Ridge are8 colloidal gcld, diiodofluorescein and 

iodinated human sem albumin. Radioiodine and radiophosphorous ars becodpg 

so widely used in therapy that it is expected they will soon advance f-rom the 

status of "nev drugs" (for experimental use only) into the category of acceptea 

iirugs (eligible for listing in the U. S. PharmacGpCek, Tracerlab has also 

indicated an interest in greater ?articipation in processing radioactive 

F'-:amaceuticals and possible establishment of a processing facility in Oak 

Ridge . 

Abbott Laboratories has completed 

The principal radioactive pharmaceuticals manufactured by Abbott 

28. The fabrication and manufacture of devices which depend on radiatim 

fcr their usefulness is becoming an hportant itdustry. 

Ciready developed are: thickness gages, beta-ray applicators, luminescent 

httoris containing activated phosphors sources for industrial radi3&ra?ny9 

liquid levd indicators, ionizing sources for vacuum tube switches, Cobalt &I 

medles as substitutes for radium, multicurie Cobalt 60 teletherapy units as 

slSstitutes for Gray nochinesJ ad static eliminators. At least three firm - 
General Electric, Industrial Nucleonics Corporation and Tracerlab, Inc. - fcrsee 

large marketing possibilities for thickness gages alone. 

are unlimited for developnent of new and eccnonically iqortant controls w1d 

devices. 

Greater than the cost of the incorporated rzdioactivity. 

A feu of the proh:+,s 

The opportaaties 

The total value of sales involved in such devices is mrry times 

. 
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29. A list of approately 30 firms which have announced radioisotope 

In addition to the fims or depar+x,er.?< services is attached (Appefidix 5). 

-.*ich specialize in handling radioactivity there are many private ccnsultafits 

in this field throughout the United States. The journal, llKucleonizs,'' at 

the suggestion of the Isotopes Division, has published and iill keep currezit, 

a register of consultants on radioisotope uses, listed by geographical locaticr, 

and field of specialization. 

30. Reactor production and subsequent processing have been closely 

associated in Commission facilities. Howeverp they are distinct qeraticns 

and can be separated, For example, the processed isotopes of greater concercial 

importance (Iodine 131, Phosphorous 32, Carbon lk, Tritium, Gold 198, Sulfur 35, 

Strsntium 90) could be sold only in bulk lcts as unprocessed irradiated targets 

CT partially refined fission prodmts to comercia1 suppliers for processi1.g 

and resale. 

cuitinue doing the bulk scale extractions of the widely used. basic mtcrials 

but sell them to secondary .sagpliers in 'twho1es27 in lots at reduced prices, 

Sezondaqr suppliers could then com2ete for the retail business on the bosiz 

of services supplied to the ultimate user. 

uder present proceduRs, there is nc price advantage for the FrCcessZr. Tho 

Isxspes Division is seeking a suitable means by which unprocessed irradia5e5 

materials con be sold '+wholesale" to commercial processors and the Commission 

can withdraw from certain "retail" sales activities. 

If the Commission should choose eventually to retire from supplying 

It would also be possible for the Comnission facilities to 

Although bik sales ax possi5le 

31, 

?k.xdcally processed radioisotopes and sell only irradiated mterlals, it 

?A&? then be necessary to exercise some supervision Over fb-al prices, or 
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t3 ascertain that cornpetition existed in the processing operations. A 

detailed economic survey of pricing policy and factors influencing isotope 

prices will afford the Commission a bF-sis for estimating the effect of com- 

mercial processing on prices. 

does not warrant competition, the povernnent might award contracts for these 

phases of processing to the firms which would guaractee the lowest prices aTd 

nost service to users. 

If the volume of business in some isotopes 

32* The chemical processing of reactor irradiated materials to obtain 

radioisotopes would probably not be a freely competitive business in the very 

Rear future. Even a very large amount of radioactivity, e. g., the amount of 

radioactive iodine per month which the nation might require even five years 

hence, can readily be prepared by one extraction unit of modest size. For 

example, the present chemical 7rocessing facilities ooerated by Carbide at 

uax Ridge National Laboratory could readily meet from ten to a hundred 

5zes the current demandp depending on the isotope. 

33. Long-lived fission products present a special situation for they are 

inescapable byproducts of reactor and uranium fuel recovery operaticns. 

zeneral, fission products cre not useful as obtained in bulk waste solutiors 

01 Frocess effluents, but wcild need to be extracted in semi-reficed or refired 

fame. 

substances in very large quantities. 

tm courses are open: 

a. 

In 

The Commission does cot ROW have a plant for extraction of these 

If a very laqe scale demsnd develops, 

The govsrnment could construct a plant to recover and sell sz-- 

refined fission products to private proressing firr;s. This plans mdd 

ka1-e to be at a major reac+,or site and closely associated in boTh S~XE 

Il84lbl 
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and function with the govermert\s plants for uranium waste recwzry 3r 

plutoniun processing. Consequently, it would be most practical for ttLs 

to be Gperated by the ccntractor operating the main process plant. 

firms could purchase semi-refined fission products and do further re- 

fining in private plants located near the main process piant or ever, at 

a distance. 

government's apportionment cf costs in the overall recovery process. 

Prices for refined naterials would of course include ancrtizati m of 

privately owned plants . 

other 

Prices for the semi-refined =aterial wculd depend on the 

b. Private companies could be invited to bid on an opportunity to 

build a plant to extrart fission pmdwts from uraniurr recover/ si- 

plutonium process effluents. 

tion and security clearance would be needed for those desiring to bid. 

At first, the successful tidder would have a private monopoly. 

thus be required to sell partially refine:! fission products at "~hole~2le** 

prices as well as refined products at tlxtail'l prices. 

could then compete 

or packaged radietion sources. Eventually, 'ission products rill be 

available from "any reactor sources and if the demnd is svfficLently 

large, the business could become freely cmpetitive. 

Tnis would need to be a classified Zpera- 

He shoula 

Cther com~ani~c 

for the tusinesz of selling flnsl purified p3dur.t: 

j&. The question of large scale utilization oi' fission produc5s ty ic- 

dustry is the subject of a special study being conducted for the Ccmissiar, ky 

the Stanford Research Institute. 

Isotopes 9iviEion and the ronclusion reackrl that %wo major questicns mst tc. 

IY solved. 

This subject has also been studied by the 

a. Are the Hanford wastes an econbnical source of fisrior! products? 

The problem of refining wsstes fmffi Hanford 11- been stuhed by the 
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OFIM, staff and +,heir C;?il*.-’- uaAac is :h;t the wastes resiiltiag fxz 

?resent processing niethods cannot be eccpoxically recovered. 

hrco and Savannah River Operations could zvcntually beccne sources cf 

more easily processed fission products. 

kime-JsrJ 

b. How much irradiation value will the purchaser receive for the c~st? 

The large scale applications of fission products considered so far, rich 

as sterilization of foods and pharmaceuticals, cxA possibly be acccn$ished 

as well and cheaper by other sources of radiation such as X-ray or elec+,rcn 

beams. In comparing the economic, advantages and disadvantages, ?.he 1;sx 

will determine xhich souxe of radiation will require less cost in COW 

struction, maintenace, control, decontafiination, and which all he 7,~~s 

hazardous in operation. 

The results of the Stanford study will be available in August or Septembsr and 

the Cammission will have an opportunity to review further the problem of- mi, 

the recommendations for, developing the uses of fission pmaucts ic industiyc 

35. Certain other problems which arise from the effort to encourage 

development of the isotcpe processing business are listed below. 

not discussed in detail but it is clear that each factor nuzt be com1dered 

as part of the overall program. 

They are 

a. PFobhn~ for tk Commission: 

(1) Maintenance of security - in any process ccnnected Pnth 

handling fission products. 

(2) Development of free competition. 

(3) Assuance that materials mquired for small =search needs 

will be scpplied, as we11 as large profit items. 

- 18 - 
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(b) Method of distribution of ur,processed irradiated mbtcrials 

and fission products in bulk (contrac:, franchise, sealed bid, et: 1 

b. Problems for industry! 

(1) Proxiqity of processing facilities to reactor. 

(2) Transportation of high level activity. 

(3) %plication of government facilities for handling fission 

products. 

plutonim axxi gross separation cf uranium frcm fission products.) 

(Conmission facilities do the initial extraction of 

(4) lJaste disposal. 

(5) Opportunity for profit (including consideration for the 

degree of competition, the extent of the market, possible decreass 

in demand because of higher prices necessary to provide for amortiza- 

tion of capital equipment). 

The Isotopes Division is preparing studies leading to recommendations on the 

solution of these problems consistent with directives of the Atomic Energy Act 

arid the public interest. 

36. The Commission makes 

is provided to the public and 

c. SALES 

no duect sales. Sales and distribution semlcs 

secondary suppliers through contractor orgxiizz- 
++ hub-- he-.. c 

4 
tions. The regulations for radioisotope distribution define a distributor &: 

'lay person to +&e extent that such person is engaged in operating Conmissioc- 

med laboratories, plants, or other facilities mder a contract witn the 

Ccamission and is engaged in the distribution of radicisotopes for the Con- 

nission.H &her persons, whs make seccndaq- distribution, are refeired to 

as "suppliers." Any person holdhg a valid !' utnorization for Ra:bcisoto*= 

C l84lbtl 
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Procurement” may approach any distributor or supplier he designates. P,rrar.g?- 

rentE for prcduction, scheduling of shipments, shipment, invoicing and 

collections are made between the parties. 

37. Prices of materials sold from Commission-owned facilities are con- 

trolled to insure a fair return to the Goverrment and a reasonable price tc 
k-L- .,C + 

the user. 

r 

Prices are reviewed by the opera- contractorst six months dqt - ‘’ /r k intervals aaem The Division of Research] 

at the request of the Isotopes Division,is considering a proposal to enplcy ‘-% 

’XY” 
-4 

7 a consulting finn to study the cmplete pricing structure. Factors in- 
L 

fluencing prices of radioisotopes are: 

a. type of reactor (space, flux, inhours availa‘ le) 

b. cost of reactor and major facilities 

c. operatir,g expense 

(1) direct costs - labor, naterials, utilities 

(2) general overhead, including security and health safety 

(3) levels of activity handled 

(11) clerical and administrative expense 

d. volme of sales and denand 

e. profit 

Present prices of basic matsrials do not imlude cost of reactor and maJx 

facilities or profit - factors u?:,Ich must be included under any prcduetior 

and distribution plan for a privately built and operated radioisotope m: .zt:z. 

The Canmission exercises no control over prices charged by 36. 

su?pliers. 

\ 
Thus far the Comission has nct forced users to obtain prr\ces.ti 

saterial froan an exclusive comerchl supplier. Although a’; present. +he= 
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is little ccxnFetition in the supplying of labeled ccmpounds and EcdZled fams 

of the basic materials available from Comi,ission facilities, the gSer is still 

fret to purchase the basic materials from a Commission facility and process 

them himself. To a considerable extent this acts to lhit the prices that 

can be obtained. 

strate either that it is 

that a better product is 

In order to gain business suppliers need to demori- 

or to purchase the processed material 

arrangement has proved quite satis- 

-L+L-e, J 

factory and has been accepted as fair by both users and- suppliers. 

Should the Commission wish to retire from retail distribution of the basic 

processed materials now available frcm its faciliues, that is to sell these 

materials only wholesale to suppliers, some arrangement would have 

to be nade Either to control prices or ensure free competiticn. 

Do CONTRot 

39. Radioisotopes in the kinas and quantities producible in a nuclear 

reactor create health and safety problems in transportation, use, and disposal. 

These problems are not lirited to the individual u@er but become matters cf 

public interest. In shipping radioisotopes AEC follow 1ntersta';e 
dirGG 

Comerce Comission rules, with respect to shie' ing, packaging and lalxleing, 

fcr protecticn of prsons cacing in contact with radioisotopes. 

2isposal of radioisotopes by persons receivFng ttun through the A.32, the 

Cdscion has a moral as well as leghl respo~sibility to provide such cx~5-I-z 

(over the use and disposal Gf radioisotopes) as nay be necessvy to Fr0tec.L 

public health and safety and minimize hazards to life and property. 

In +& ue md 

LG. 'Ahenever controls are EecesEary it is prezemed to establish them by 

published regulatiors and standards. That this is the ui3h of Congress ir. 

I l8trfbb - 21 - 



thc case of radioisotope distribution is clear fmffi the authority fc:: byF-c.’u’:* 

(radizisctope) distribution w.2er the Atomc: ihergy Act and frm the :eq>Lrcnsnt; 

cf the Administrative Procedures Act as applicable to AM: functions. 

agencies such as the Interstate C;o.merce Commission, r’ood and 3rug Adrrinistrhtisn 

and others which have statuator,. regulatory f’unctions to protect the ?ublic from 

dangers inherent in shipment or use cf hazardous or poisonous articles, ccrrfi3zly 

establish regulations providing definite procedures, restrictions or requiremnte. 

FedErQd 

liL. To date distribution of radioisotopes uder conditions which will 1:- 

sure safe use has been accomplished by means of an allocation or “licensing1 

procedure. An application form is required giving detailed statmenti atmr 

the isotcpe, the use, and the eqiipnent and facilities available to the irvPrs.ti- 

gator. 

facilities and e-erience to observe the safe use of radiomaterials. Ra5io- 

is9tope users with considerable experience may obtain ‘‘General Authorizaticns” 

good for one year for the pmcurenent of any quantity of all radioisotopes 

(except tritium), for any research and development use within the applicant 

icstitution. 

L2. 

A procurement authorization is issued only to an q-licant nhc has 

One of the most important steps in encouraging commercial processlr3 

ol radioisotopes as well as their use iri industry will be the establishmix 

by the Commission of safety standards to protect health. Only in this way 

pan the total costs of operation and legal responsibilities be evalcatea. 

Isotopes Division has endeavored to prepare standards which would be apprwtti 

by health and safety experts ani: wculd be accs2table to the public. 

report on safety standards was submitted to the Advisory Commit’,ee on IsotoFa 

Distribution at the 1950 meeting. The Committee did not approve the TecomerLd+ 

tions and referred ths study to a SuLcmdttee on Safety Standards. At the I?? 

r.;.i..tlry the Subcomittee reported that deliberation and ccnsiders5icr of \=&LA 

Tts 

The firs; 
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an< sde+,y standards shculd be deferred until :&licatlori of racom.eniat;"rz 

t;. ~~ie Subcamittee on Permissible Internal Doze (e: +he l!L,C,icnal iomitt5e 

on 32iiation Protection). 

Advisory Committee approved "publi?ition in thr- 7Lderal Register of !eLtk 

At, the irsistarr:e of the Lr;t,~pes 3ivir;x. +A< 

and safety standards based on zh;. fim re?ormcnJatlons of the 1nte:nafiond. 

Cczmittee on fiadiation Protection ajopted at thr Sixth International C0Wre.s 

of k-liology in 1950.W The Isctopis Division is proceeding under this sp:zrov2 

aria has in preparation a staff rtport on health and safety standards. The 

Ftandsrds and Fr0cedur.s will be -0ordinated Kith the National Conuritfee CI; 

Ra,<L.stion Protection, the Divizior, Oi' Biol2gy and Medicine, the Food md Ur;a 

kctrhistratioc, the National Instituteaof Healtx and the Office of thi. Geri3ral 

Counsel. 

k3. Regulations recently publisned in the r"edera1 Rsgister apply,tr; pro- 

curement procedures cnly. Additional instructions for inclusion ir! ',hs reg-ile- 

?lms are being developed to $-lain 3ther 2rocedures and rules applicable tc 

specific situations. hamples are: 

a. Procedures for xithholcling and recalling radioisotopes f rm 

persons who a?- not eq Lip?ed to observe 3~ fail to obs5rve health XI? 

seety standards, or who use the materials in a manner other than as 

disclosed in the application therefor. 

b. Procedures for appeal by the applicant from Isotopes Division 

decision to withholc! cr recall radioisotopes. 

C. Prccedures for obtainin;. authcriza+,icn for medical c,' rah- 

2. cFi+- uoria . Icr safo use of devices contslzicg rrtaioacti?! y. 
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PTlblication of these and additional rules as necessary, will eniphaslza the 

Commission's determinaticn 9 encourage the wider use of reactor-oroL,--?d 

radiomaterials as long as aw user is willing to abide by recognized staiidar?3 

and procedures. 

/&. Two fields present special problems for radioisotope control - mebcal 

use and sanufanture and sale of devices containing radiomaterials. By 

legislation and regulation the Food and Drug Adninistration and the National 

Institutes of Health rontrol the use of drqs and therapeutic devices, (The 

jurisdiction of the N. I. H. is limited to blood derivatives.) The Isotopes 

Division staff and representatives of the Office of the General Counsel held 

a preliminary conference April 25, 1951, nith the kdical Division, Food aid 

Drug Achinistration to discuss +he problems of authority and the aeans 0;' 

cooperating for the best interests of each agency and the public. 

tions are being prepared for referral to the General huger. 

Recaerxiz- 

&So Agreement has been reached slowly mong the experts and betweer, various 

advisory committees on health and safety standa;ds and official recomendati:?:. 

Z?e not yet available on all phases of radioisatope utilization. 

this situation prevails it is obvicus that some guidance is necessary. 

the Isotopes Division has taken interim maswes to make health an2 safety 

recornendations available to those organizations psrticularly concerned ul',:? 

Evcn fto:&. 

TherYic,re. 

example, current reports, reprints, and general infc.ma+.l ~ri 

together -dth lists of new users, are forwarded each 

theze matters. For 

or: radiation safety 

month to: 

a. Each s ,ate public health or indilstrlal hygiene deprtmerit. 

whichever is responsible for radis'lon safety in the sta?e. 

- 24 - 



b. The Joint Casualty Comittee on Radiation, Association cf 

Casualty ard Surety Companies. 

c. The National Photographic knufacturers Association. 

In addition, since disposal of radioactive waste materials has been a problem 

of major concern to health agencies, a service has been provided for return 2f 

such wastes to Commission facilities for safe disposal. 

Division staff participates actively in the Subcommittee on Waste Disposal and 

Decontamination of the National Conrmittee on Radiation Protection. 

A menber of the Isz%pes 

46. The Isotopes Division has recently established a position in the 

Advisory Field Service Branch with the specific assignment of encouraging 

2nd assisting state health organizations to assume the major responsibility 

for surveiU-m of radioisotope use and control of radiation hazards. Tge 

Advisory Field Service Branch will continue to provide informstion, asskst 

in evaluating actual or potential health hazards, act as technical referee 

between state health departments and users, and continue to make occasional 

inspections of institutions which hold General Authorizations or procure 

radiomaterials either in large quantities or of a very hazardous classifica- 

tion. 

lt7D The Isotopes Di~ision is also working out details on recommendations 

for less restrictive procedures for the international distribution of radia- 

isotopes and the distribution of stable is0 topes. 

a. Staff report 231/13 was prepared with the ultimate objective, 

approved by the Advisory Committee on kmtope Dist,-ibuticn, of *mriciR; 

tonard a program which i-qoses no more r?;strictions upcis L for.;.,,a 

Furchaser of radioisotopes than are imposed on a donestir: purchaser. Tk: 
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report which recommended an increase in the number of available rraterlals 

and in the uses to which the isotopes might be put was approved by tne 

Commission on January 30, 1951. 

uere presented to the Isotopes Division particularly by the General 

Zlectric Company, X-Ray Engineering Company, Tracerlab, Inc., and U. S. 

Radium Company, who want to develop foreign markets qor thickness gagco 

labeled compounds, and other products and devices as developed. As a 

further step touard enhancing foreign markets the Isotopes Division is 

studying the feasibility of establishing criteria for issuance of 

General Authorizations to authorized representatives of foreign 

The industrial features of the pmgram 

countries . 
b. The Isotiops Division is also proposing to simplify procedures 

for procurement of stable isotopes, 

brim oxide, for instance, could be distributed both within the United 

States and abroad without the necessity for filing an application or 

receiving an approval. 

for amounts less than lo00 liters of gas or lo00 grams of water and 

supplies are ample to meet these needs. 

qwntities is of nuisance value only. 

those concentrated by electromagnetic methods, present no= difficilt 

problems because of lM+,ed supply and high cost. 

Abinistrative Pmcedu=s Act the Isotopes Divisicn is preparing prowdares 

and rules for obtaining and using stable iso5opes. Regulations for stikie 

isotope distribution will b e procedural reqJirements only, since hea? ti, srr! 

safety standards are not necessary. It will be determined with thc Fxd 

and Drug Administration whether additional restrictions on hman use are 

necessary or desirabi9. 

Limited amounts of deuterium ard leu- 

At least 90% of the applications approved are 

To continue controls over such 

Other stable isotopes, especially 

In compliance with tk 

Il84lfi - 26 - 



I 

L' 

J\ 
1 

p4, -A-w 

At. The CoP;missicn,;s sole th&.dUa r of reactor-Fro,hced radlcisotopc 5 
f I# 

Lc /h - h., +d- > L- 

A has been in the unique position of being able to exercise cGntmls at the cI -L- b- 
9- hrt. "a & I:, + at\'--'- '22 w e c b<~ c - s4 : b-. --d- 

scarce of supply4 This is accocplisried by a procedure involving review of y:*- *$L-*\ 

a2 qplication for radioactive rraterial and issuance of an authorization fc.r ,--*-#< \. 

~ (g-, *- 
r . ..-* -,* - 

I 

yxy 
pmcureffient. It has thas been possible to evaluate the degree of adequacy of 

conditions, both physical and personal, which will surround the use of these 

hazardous niaterials. 

for most other hazardous materials 

This is in sharp contrast to the distribution system 
blLc,c c, Lee- . *: 1. \ tt LA 

us ,c--L L - -,'F4 $, L-, -t u,t 
of s 

. In a very satis actory way the control a3 distribu- 
% +- -. M !i *-.1 'L I 4 

tion by allocation has prevsrked aqy sigdificant misuse of radioisotops. in 
'h 

7 vim cf the present viidespread lack of trainirg and knc,rrled.ge in the handling 

of all fne kinds of radicactive olztsrials available from the Commission it 

aprean that the present system of control is a more desirable procedure tkr. 

tc pennit shipment cf rauioisotopes to aqr Furchaser ana to attempt to mahtzk- P - 
v:b,~lesome myking conditions by punitive action against those who nolate 

c 

P ssfe r;ractice. 

the :ammission should -ontinue the p:esent prscedures for Tcntml of raciio- 

The Isotopes Civision feels that at least for a numbr of yeax 
f 

c 

i.~:+.ope distribution and use by prior review of-tb applicant's equipentp 

Ciilllties and experience,& In addition, measures will be tdcen to have nore 

LcL;k UL *+- h hc-. L-L h'& 'p I 
ad* 

an5 icore responsibility for surveillance of health and safety prect.icer ::-\ $ 4# 
exercised by local health officials and insurance agencies. 
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E. PROILCTION 

b9. Control of radioisotope distribution is recessary because of 

the health ald safety aspects; promotion of ra~fioisotope usage is desirable 

so as to increase the benefits that will cone froa radioisatope utilizatiori. 

Pronction, in this field, is acccnplished by praviGng educational materid 

on radioisotopes and possible uses, and by providing information on health 

ana safety. 

9. The Cdssion now promotes the use of radicisotopes by; 

a. Public arnouncements of the availability of isotopes, results 

achieved by their use, and the distribution policies of the Ccmlssior.. 

b. Publication and distribution of isotope catalogs and irfomatlxd 

bulletins such as "Isotopics" that contain information on materials ard 

specifications, policies, procurement procedures, health and safety rC- 

commendations . 
C. Maintenance of complete reference file of reprints and publica- 

tions on all techniques and all uses of isotopes. 

d. Preparation and presentation of talks, exhibits, public and 

technical releases. 

e. Pravision of advisory field service for assistance in wder- 

taking isotope work and for education on health and safety. 

f. Finaccizl support of OFUNS courses ald cooperation with other 

institutions and agencies wnich offer isctope technique t.raining, 

g. 

sciences, relating to atomic energy and its byproducts. 

Support of basic research in biology anu medicine and the physical 

h. Sponsorship of fellowship program. 
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i. 

j. 

The rapid growth cf the isotopes ?rcgrac is 2ointed up in the 

Cooperation in the production of tec.kirAcal training fi-mm 

Publication of reports on the progress of the isotopes pr:gT;s. 

51. 

I'cllowing two tables. 

applications handled each year by the Isotopes Division and the Lecond shms 

the increasing dollar value of shipents made each year by the Carbide and 

Carbon Chemicals Company. 

The first one shows the increasirgly large numter of 

Table 1 - Isotope Applications Received 

Calendar 
year 

19&6 

19&7 

1948 

1949 

199 

Number of Applications 
Radio is0 topes Stable Isotopes Export Total 

323 

IOU 

1702 

2760 

209 2,367 

222 3,447 

209 L h 673 - 3934 - 
9760 2 301 64 12,715 

- 730 

Table 2 - Radioisotope Sales, ORNL 

Calendar 
year 

19L6 (5 Yos*) 

19&? 

19L6 

19&9 

Sales - 
8 3&,792 

162,520 

The Carbide and Carbon ChenicabCompany estkates that revenue from sales 

will exceed one million dollars in 1952. If the program continues b grm 
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at the present rate it can be estirrated that the annual sales volume xill 

reach $2,OOO,OOO in about five years hence. 

52, Abbott Laboratories (as a "suppliert1 or seccndary distributor) 

reports that 1093 shipments were made in calendar year 1950. 

figures are not available for shipments from Trzcerlab but the total number 

would probably exceed the Abbott total. Both conpanies desire to obtain 

processing facilities and sales offices in Oak Ridge) Abbott, of course, 

k,as already completed leasing negotiations. 

Eade by secondary suppliers is not known but it could eventually become 

larger than that of the primary sales. For instance, the cost of a few 

millicuries of Strontium 90 is very small compared to the price cf the 

Strontium 90 source used in a beta ray applicator or a thickness gage. 

Although the use of radioisotopes has grcm steadily until it 

Cumulative 

The dollar value of shipments 

53. 

is nearly a million dollar a year business it is w~ell to note two facts 

about the total sales; 

a. A maximum of $lr~,OOO of the ORNL sales volume represents a 

subsidy for the costs oi' production of radioisotopes distributed free 

of charge for cancer research. The nethod determined for handling 

this subsidy rill influence the decision of an industrial firm ta 

undertake private production of radioisotopes The Commission could 

(1) remove the subsidy, (2) support cancer research projects by contract 

or (3) subsidize all production costs regardless of the uses made cqr' tk 

radioisotopes. 

search that their use would continue despite renoval of the subsidy, 

although possibly at a retarded rate. 

RadioiEotopes have become so widely used in medical re- 

33332135 
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b. Approximately $200,000 of the ORIX sals Folume repr.esor.ts ::I:: 

to other Comhission installations. 

Zherefore, at least 65% of the CRKL ''salss" srz cqported directly by ti.€ 

Commission. 

arailable on the volume of sales nade to institutions which are purchasiw 

This percentage is actually m-ich hzgher but figures arz x? 

raitisotopes with funds obtained fcr research-projects thmugk. the vmi?-s 

Gomission Mvisions. These factors become vem significant in any dis- 

cussion of extent of government participation in this particular industry. 

a. Some 800 shipments of radioisotoFes have gone to industrial users. 

This represents only about 4s of the total of 18,OOO shipments made 3 U. Z. 

users outside Commission facilities for a??liciticns in all fields of stmy. 

A better indicztion of the 3xter.t of industrial use is that 183 of tt? 612 

receiving institutions, or apprcxhately 3OSy are indsstrial orgarLzations. 

We rsason for this apparent Liscrepancy is tkt n;ee.ic,al and biolcgirlal 

?Tograms use isotripes of short life and thus r:.qdre frequent shipmer,ta 

193 industrLal owanizations now having used ralioiso5opes reprzserL I SCk 

&zwth ovsr the correopondiri numbsr a year ago. 

tbe mount of %bat 9 shipped ha5 increased 552s - due primi?&Ily tc :p. 

f;cs%ryls use of tris isotope for radiagraphic testing. Present exprienct 

iwiica?es clearly that industrial utilization of radioisotopes will c.2 ntir-ue 

t~ grow rSpidly. 

AlEc, in the lost 13 ax2.5 

mxAm 

5s. It is the Cotlsissioris desire to reduce its monopoly ir? ra&:isotqc 

erein cansistent with directivas of +,he Atorit qradtiction ana distribution Q \> 
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rsmain Cormi s si cn respcnsft ili tie s ; acd that clezinite 

tion. 

oc set ap laboratcries and plants fcr development &.dl salt ci ;,-~cL~c~ 
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for processing radioisotopes until these services may become available 

f rum cormcercial processors 

c. Sales. (1) Continue authcrization of sales of basic c,atzFials - . -. - 
-&'-I,.- Le 

through Ccrrcmisslon ors and at approved prices. (2) Pro;.icie 

assurance that all needs for radioisotopes will be met, from srcall re- 

search amunts to large medical. or industrial quan~ties. 

the 2ublic interest in radioisctope prices. 

(3) Pxtect 

(b) Arrange for stuy 3i the 

pricing structure by a privclte consulting firm experienced in economic 

surveys 

d. Control. (1) Provide impersonal controls by pblication in the 

Federal Register of procurercent procedures for radioactive and stable 

isotopes ana health and safety standards for radioisotopes. 

eligible institutions to apzly for General Authorizations. 

the scope of General Authorizations to include nedical use and intsr.z?atior.ai 

(2) Encourage 

(3) Ir,cr.ass 

distribution. 

surveillance of radiation safety bjr providing them with model codes fcr 

(b) Encourage state agencies to accept responsibiiity for 

radiation safety and infcrriiation and assistance on evaluation of radia-- 

tion hazards. 

e. PrGmotion. (1) Prcivide educktional material on radioisotope LS~S 

and possible we8. 

tions, policies and pM)Cedu?es. 

in the storage, use and disposal of radioisotopes. 

(2) Provide irrformation on materials ard specifica- 

(3) Provide information on heaith safetr 

(4) Assist in dei-elap 

ing and presentirg radioisotope technique training courses and tne Fro- 

duction of training film and other visual aids. (5) Encourage wide? 

a2plicatior. and use of iso+topes. 
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57. Rathsr than make generalizations on cocmercial particfpaticc in ail 

xsas of the isotopes program, each possible area of participation shocld L: 

evaluated according to its cwn Farticular functional sitaation. A detailed 

ecoriomic analysis of opportunities for privat" enterprise made by a non- 

interested organizatim, or by several intzrested fins, will provide 'he 

Commission with a basis for a proper and equitable expansion of comercia1 

Farticipation. The sweya by Bendix Aviationj hc., and Tracerlab, Inc., 

as well as the proposed study of isctope pricing policies should provide 

the Codssion with a basis for futuro action. 

f 1&11.'219' 
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iyeparzd by the Isotopes Division for discdssion with the General :.;anai,er 
Yare): A, 1%9 

4.. General Scope 

Ihe Atosic Enera Coimiasion is cor.ducting a brsa!! program for *..e Ais- 

bibation of radioactive and stable isotopes comen6urhte with the declared 

policy of the Government in the Atomic Isorgy Act to direct the developent 

and utilization of atomic energy toward "isproving the p&lic anelfwe, in- 

creasiy the standard of living, strong%>ecing free competition in privfite 

enterprise, and proToting wrld peace 8" 

In brief, the grogra? FroviZes for (1) the dis:ribution and utilizatim 

of unclassified radimctive and 8tat?e isotqcs, (2) the development and 

distribution of isotope-labslsd com?ounds, ani (5) thc service irradiation 

of special mttrials as rsquestsd by tkc a;elicart, 

mtiona? distribution, bosh on and of? the Rojcct, ar?? 1ir.iCIcd inter- 

national distrihtioz, 

Tk.5 ?ragrar involve8 

In line wi tb t!x rtlaLc;3 r2sponsitility cf setting 

scfety scandards for the Trotoctio:! of kealfh, :\e Comissian through the 

Isotqes Dirisicn I;rovides Ir2or?stion, c?:islllt &tion %zi rssisttilce in safe 

prestizes iz t?-.e use 9 rs3imatsrixls. 

aedicine, industry, figricalturs, ducation =Ed o ;her purposes as developed, 

The materials arlu servic~s nre made s*dcil&ie %c qualified a?plicents 

witS! a minim! of red kpe ani under cmdiziom \:kick. s:.co\rrtp their use. 

me ;nospecrive user is rsq..:ircd to (1) file -2 3pFlicstion 8tatiq the 

rpccific use for :he caterial an3 the nanzer ic w!-.ick it will be used. 

(2) agrse to hold thd Comission end/or its comrLc+;crs harmless from claim 

for dtmege to mteriP.1s or persons rasulting from the use of the mterials, 
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(3) sgrec: to publish or rcport the signiflcrtnt r*:eults of investigcti;ns 

(these reporting requircmnts we not applied 53 as ta interfere wit!-. err 

opportunity to obkin pr.te3t protection fx inv-ritions or eiscoverics), LZ~ 

(4) k5ep accurate records of the receipt, StOrLge, us3, trczsfar or dis- 

posal of materials. 

This ha8 bccame one of' the Comni8Sion'S importcnt programs in "i8Sisting 

and fo8brir.g privatc research and development to encourAge iraxinm sciea- 

ufia progress." 

B, Importance of the Rogrra 

The extent ccd rapid growth of the program ia pointed up by the 

Commission's Fourth Sniannuol Report to the Congress. 

accents the imprtsnce of isotape distribution to the mtional welfare: 

The following outline 

1. Science - diverse researohos in all lt':or*-:tat-y sciences from 
agronomy to tool or^. 

2. Health 0 direct therqeutic *ApplicLtims, increase in howledge 
it physi>logy; r.edicnl scisnce , phcnt-ceuticsl zction, 
nutri:ion rnd hygiecs, 

- 

3. Industry - rexarch in metallurgy, s!?e-.ical rcactiDns, catalysis, 
rreasurelr.er,t, industricl hvqism, ctc. , anti ir! ptccIss 
control. 

b, Agriculture - 

5. Education - aid in teaching nu2lesr sciem-: a?d Zreatiy interest 
of future workers I? a?p:izatiors of ctmiz eaergy. 

6, Military - assistonce to zilitary rezsaroh programs a-d the 
crtration of h res:rFe cf technical workeys rho become 
?ruined i: radietion dettction md pro tec tioz. 

7. Publio appreciation - Public intarsst in atomic energy progress is 
greatly accslerbted thraugh the s*icctss of the isotope 
distribution program. 
th2 coopxstion md goo3 will 3ttwcen the public nlJd 
tho AX, betvrse?l *oJect and off-boject scientific 
snd tachnical personncl and batwecn 7. S. and foreign 

judged 5y the pblic acd scisr.fis:s at large on it8 
rillingccss to carry out a wide and liberal policy OF. 

thir distribution of mrkrials, information a& services, 

Ir?rsdists r5sults =e shown i3 

6CiestiStSe hch Of th6 COZmiSSiOn'8 8UCCd86 $8 

t I84182 
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C. r'unctims Pcrformcd ty thu Isotopes Division 

A'ithin thc gcneral policy smtsd in h (a'cove) the Isotopes Iriyisim 

dcv.;lDps arid administers the Cor.issi3~ prosram. 

roughly into six main categoriss; 

Our activitits ftl; 

production plsnning, iistri>utio=, 

utilization, health and safety, advisory scr-ricc and public rclztizm. 

orgasitstion chert of the Di-ri8ion ar.d e detailsd list of functiorra is 

An 

II ttschtd 

In three pus tho cunbcr of prsons myloyed in thc Divisioa ks in- 

Our present authorized c-Jilins is, 50, cf v!hich 21 =re pro- creased to 43. 

fessioncl grade employ;.Ls (11 =re F-5 or bettor). This growth has been 

o0nsister.t with thi, <x+nding pogrns md is zlwst In Gxsct aqremntwith 

our budg:;t estimtes Nhich wzre based on stztlstic~l studies of tk c?plicc- 

tions ?nd inquiries recclvcd. 

He b.jli;ve the rbcord of senice to thc pi'clic hss bccn good although 

introduction of se;v prQgroris, exps.:sim J? s*?rTic,s, ironing axt rough 

spots in 2rocedure hcve bc-cn dol::isC b;;ci.;ac of difficulcies fr. ricr.ji%ing 

D. IncrcasJry Scap~ of tk,c Ptapm 

The scopi; of spor:..cior,s is Ccznissim-ni&, nation-wide u.ci mrld-wide. 

The prog3m Is contir.ml1v oxp~:~tlng due to (1) ir.crer.se in ths mn3c.r of 

rl?sc:rch problcms 3rd applicstiocs using Is3LIo?.;s (it shoulC 3a noted that 

(2) growth in the numbcr of using instituticcs ~f 911 ty;c-s (m4ica1, rcscmch 

ducat i on3 1, indm tris 1 , PJOvc rmc n t ; (3 ) s pr e ad In g( .o gr sphi c3 1 di s tr ibu t icn 

of ~~?%terials to A2 statcs snC 27 forsign countries; (4) groaing intsrcst 

- 3- 
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cnd dorand for further isotopes, iso;3pss of p-rtic:ilsr spcificr. Lions, 

arid isotope-labeled cm.pouad form; (5) nowtifig requcsts for Informtion 

snd assistance on tr6jnir.g in isotopt tcchniqlics, cqui;mc:nt ond hccltlh 

Fro tec tion. 

Ihc f irat an?ouxoaent conczrning rsdioisobp.-- distribution YEIS E;du 

June 1946 and the first shipment made kugurt 2, 1946. Since that tiac 

many improveaunts havc bean nnde In production, shipping and avoils>ility 

of new meterials (lobc led compcunds, material8 of increseed r~scif io 

activity, ctc.). Otkr mjor progrrw~ havc teen introduced from timc to 

time, a8 follows: 

Distribution of Eoror: 10 
Distribution of cnd %O 
Labc led me thonol 
Adolsary Field SsrTice 1nitiLti.d 
New cstclog & pricc odjushi nt 
Foreigc Distrib-Ation of Radioisotopes 
Y-12 Stable 1~0t0p-t~ 
Free IsotoFas for Cencer Bcecsrch 
Praductim OC Giskibution 3f Lhld Co?;ounds 

Distribution of Pitiurn tlnC He 3 
by Comercirl Zirns July 19&8 

Svptmbar 1%S 

F-roblszs preszntljr u?der considctation of tkt 1soxpi.s CivisioD br*: 

‘rrduction ind Ci swibution of Co 60 tt-lithl.rk?,y units 
Distribution cf cyc lotran-proauccd 1soL;r~”s 
Distribution cf Fa-Ee SJurces 
Disros-.l of :4,sttt tnd dischrd %tr;rials 
Rtgdletions on 3he i>rocur,mc-nt snd SLfs hczdling of rudioi8oto~~:s 
Frice revision 

Rclations with USFSS cr.d State Hcalth DsE;artmcnts 
Publicotior of ZLW cctclog 

E, Bbsic Cansidzrztions in Cpotrtio? 3f Frogtrc 

1. Snctions of Isotop.;~ Division “.cy 5e viwed LE bving in two sanewhat 

conflictory mtegcrios : 

a. Contra1 of Distributicn 

(1) ScreerLing of rtqucs ts - ~llocitionr 
(2) Rscorde of use, trtnsfer, dispr?8cl, etc. 
(3) bgr,l Frotectiin - formintion of regul:.tions 
(b) PJblic hcalth protectlon - surervisisn of regulations 

f I84184 
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b. Promotion of Usngc 

(1) Encauriging widw isctopc usags througt talks, cxhibits, snd 
public and tccknicsl relecs*s. 

(2) k!airit.;ncncc; of central filos 05 all tcchniqass cf us3 LY& all 
apslicatioss of isotopes. 

(3) Mstributicln of informatiom1 ciroulvs , rqrints , refercrtct 
lists, etc., on isotopes. 

(4) Provision of advisory field Eervlce for assistance In unCer- 
ttking 180tOpC work and for tdUCatiOn on hc.lth Sfety qccts. 

(5) Provision cf apecielizad training through assistance in 
laboratory traiaing C~UTSOI arid production of training films 
on isotopo tcchniqucs and qpplicatims, 

2. Balanac nec;ssbry bet%:$e2 ccntrjl cn? Frswtion .:spLcts 

9. 

be 

0. 

da 

Tigh%ncss in control ncccssary because ~f ked*. Frctectirr! 9 users 
and public. 

Lnicncy in control deair-blc sa RS nnt t.2 held b~ck the nezv 
bcntfits that will surcly cane frn isQtopr Uses. 

Fropcr Frowtim rquircs cducc.tici md su5=micl7n sn t:t .le. 
safety Lspccts c3mrnsurcte ivith s timltti23 A' incrcared us-ge. 

fn any ctse, S:TG risk is i;lvolv;d t; uBtrs t3 tk F-Jblic 
health, heace tx lq~l tnd rror.;l psitian of AEC *d.d Is9w~rs 
Division. Evcn with b*.st educetian lzd sLprvision sme vi~ktions 
of rcgulaticns will ensue a9.J cmt accidmts will hippcn. 

3. Cmtrol functiJr sh;.luld te mtir.tsined by chc Gov-rn-czt, .;t Itas: for 
innadiete fuf'are, kcc~uslj: 

a. 

ba 

C. 

hblic hoalth could 'oc sndmgsrcd by rock?crs uxontralled cczpti- 
tivc Cistributi5n. 

Scale of Sisincts fwaacel;llo fm next few y-trs is such that all 
irradiated materials fx thc i-r-srm cm 'oc ncde in 056 or at sost 
two pile8-hence truly frce ompatitim is n3t D?SSiblS In pr3- 
duction of irradietsd mrterinls. 
extracted from Irradiated materials, such 08 C I& frm irrediqtsd 
I & or F 32 from irradiatac S 32, ljne sncll cheaical processing 
wit can supply whole dcmad. 
passibls FI irradiated mcterialr a.nd ba8ic prCdUCt8, it it i:: the 
public interest fcJr this monspcly to remain with e.2 Govermnt, 

Xlso in the CZISB of basic pr3duct8 

Since free com;stiticn not imediately 
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a. 

be 

Cb 

d. 

be i'igzrous phrticiptti3n in :h.c ~rz~.:~ti.;n :.tyic-.s is pccsifio :-A 
desirable by the Govermwnt S..cs.isc : 

The Covtrment cwnr recrctors oqd proccssizg facilities 3hich it 
nust necessarily z2irate ir. the condtrct A' its ZVJR reserrchss *-!A 
dcvzl~prn~nts in atoTic energy, thus saze 3f' thi costs uhich o 
comtrcicl zprator wsuld reed to ricavor in prJducing IrraSistoti 
mntcrl~lr cnd basic products we already necsssarily incurred by 
the C>vfrn?nent irrespectivc of tho ieJtopcs distribution Frogrx, 
'lb a certain Lxtljnt therc;fore productim 3f b2th rtclicactive tmd 
stable isotopes Is tr byproduct of dsrential Camiasion activitii8. 
Production costs 416 thus inherently low cndor the Govermnezt. 

The Gcwerment can go hrrther than hbcvo End even distributs the 
irradiated materiala azd bn'sic praducts ct less than the nlrvdy 
lnheroatly low production conts. 
of great returns tn the gcRerel natiannl health and wclfr~e frm 
thc Ride schlo usc .>f the mteria?s ic mcdicifle, science, agricul- 
turt and industry. hlthwgh tha c2st ta the Gwdrnnent of the 
is3hp~ distributim pr3grarn is n>t imr an0 mlllim dollars a 

yaw e*& f3r rsdixctivc md stable isotqas, the bcneflts result- 
ing frQm this inves?mnt, th=a@ all the invzttigatim8 and appli- 
ctitims m..Ce pssible by tho Frsgrm, e:uld in 35t tao rimy pus 
hence +,osily bv ;k-rth 10 t: 100 tiacs the xigiE-.l invisknent. 

This is becaube of the expcctztion 

BO G-Jnrmeat'r participnti:ln can tkke 21~~9 in rzezs gf entmprise 
nst rscldily financed sr supervised by i~d-astry. This include8 not 
mly II Lnd b &we, but ala.. the prcvisicn :f intsnslm w.d sFeCih1- 
izsd &iqizp in iszt>pc ss.~gc# such cs trciriing scho3ls tad trainix 
fi 1TS . 

(I) Kmcf;rcture .zf rr..j:.euriag and mxftoring imtrunents 
(2) P'omfc.cture ;f special h~r.01icg QrA Frocesaicg equipment 
(3) L>dificnti~n ;.t b-.sic prsducts 4qd syntheris of labelsd cmpaunds 
(b) AnLlyticSl rtsccirch and Oevel3psnt 8ervlc:ea 
(5) Censultatim IklViCeS 
(6) !!amfacture and acrvicing of deticer nh-sa function ddperds an 

r3d i.xc t ivi ty 

5. All thz control fimctims cra best cxercised by one sgency: 

a. Screening 5f resuest Lnd making of allzcstions is basically tied to 
the functim8 of supervision, plicy, ics?ection, maintenance of 
recmds, eto. 

bo Sharing of esntr31 functian would rerult in du?licity Df rocwdr and 
p088ible ccnflict in aperation of pc.licics. 
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C. ~lthc.u5h 3 ??dtizml Scicyce ?-iz.ia:!;? :i th.: 'J. 2. Tut-lic !!c;lth 
Service cxld p'.rf-.m tk.is dntirt! hnctisn, the AX is the lcgic31 
and best equippsd s~.cncy fsr this bt Frzscst, ufid it is the occ 
provided far dcing it unkr Gcvcrment lt~w, the Atcmic Energy Act. 

6, Prmotim functims my be shtrcd wifk nr-ny grcupsn kcs2trslizcdn ctc., 
howcwr, one igewy (tho mc E.ctiq it czntrol agency) shmld mairtoin 
gcmr a1 supcrvisi ST! und c33rdina ti XI, 3cczuse : 

n. Fromztion of usage 8hJuld not be inconsistent with the necsss2ry 
controls and desirable p2licies on rnbTLnGr cf distributix Lcd USB. 

b. Prmotion af uscge should nat be ir?cmelntent with ability ts deliocr 
materials both 3s b amounts ad speoificctians, 

c. Other grouy 2nd agcncio8 hrn 2ther primry hnctions snd interests, 
hcnce in general thy will nct ccnccetrate on und be swrc cf rll 
thc manifold hspeots Inv3lmd in th, tmal prsgan, a8 will the 
ccntral cgtncy. 

I 
0. Althwgh prf -m.ing -4.- C-aide functijns lad generttlca af' certcir. 

staff p3licy, thc DivisiDn is Q part 21' Oak aidgc Operctlona, 

b. Shculd the enphasis an the sttblr: imtqe Frzgrur. be rcviaed upcrd 
2r dswwsr.?? 

0. W,ht shmld thc AIegree of subsidy cf isat.:p distributlan bc far 

(1) cancer research? 
(2) a11 damstic resewah uscs? 
(3) foreign csncer 3r.d sther rzssaroh? 
(4) comercia1 and industrirl usc? 

-7- 
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I. 

a. Shmld grectcr usc be icdc >f 9ther G:v6rnmdct ~guncies (USFFJ 
for oxr.-;1~)? 

b. Is the FrGscnt distributicn :f functi2ns b-.twcen the nFC apd ::r,- 
trnctcrs s2und? 

3. Degree of cmtral nor applicatixs and USC 

a. &add thcre be any bedirste chnngc in presert prn,cedures? 
fukve? bnsider the follmiagr 

'IC the 

b. Is the Adoismy Pi..ld SCr-:ice functim cdsqu:.to? 

C. Is the Gresint r~di.A.s>t~?e schzol ndequak with fecilitics far 
aFptoximtcly 300 iadividuols per yew? 
enlcrgcd ta _or:vfde classes f'9r persx!s c'n a 13wer tcchnizal levcl? 

Shauld f icilities bc 

5. 

b, Is the rcl:.tinnshi? befwson CR P.S Imtape kudquarters and 2thcr 
CC insta1latix.s a. tisf qctcry? 

d. Should grmtcr use bo FL~C d rioct;rs 3ther than st Oak iiidge? 
Will Hsrlf3rd facilities be =-re aesily Lvdl:.blc? 

e, Should the rcle af the Advismy CmTitte; 211 Is*;t.ipc Distrihti2n 
be catinucd? Incrascd? Regicnslizcd? 
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1. F;dcrsl kpmcicb 

9. 

b. ktionnl Bureau of Standards 
C. U. S. Public Kc31th Servicc 
3, Vr?tersns Adminiatratim 
e. Office af Educatlm 
f . Matima1 Yflitary Eatabllrhment 

(1) Office of &val Rescarch 
(2) Chemlaal Karfcre Service 
(3 hmy Ucdical Center 
(b 1 Nfiihl Medico1 Center 
(5) lhval Rdiation kbstatxy 
(6) Speoiol knpma Frzject 

U. S. Di;-partmcnt of Apiculture 

2, SLte He~ltk AuthJritics 

C. Yedlc.1 
b. Sanitary Eryimcrs 
C. Later Wrks Englneers 
d, Sewage Disp3sql Lngincers 
e. Clunty 
f. Yunioiphl 

3. ksszcintions of Snsurmce Vcdsrmfters 

4. hblic and Privete Czrisrs 

a. -4irlincs 
b. Express 
C. puck 
d. Rivste vehicles 



1. Rccamcnd psliciss 03 isot3pe d1stributi;n (both rsdi :active 3F.d stLblc 
is 3 tqes ) , 

&8 F~llw prduction situation and raaintain imentarica. 

5. Fallan rerearoh and devcloparent in b3th pr7duction and us61 of is3tapea 
* (ab3 la3sled-comp;und8) . 

6. kkintain recorda m distri3utix and uaea beiq made :f AX-distributed 
ir3to2es. 

7. Maintain reftrocce files m all ir>t~p USCS End tLchniques, 

19, 

19. 

Handle pr?blema ml rerviccs oxmxned with strblc isot;pe distributim. 

Ruther the actual use af imbpes in lntustriel an? cmneroisl aFplicstims. 



List of psrsone attending the conferamor 

VaskiLgton Staff - 

-.- 

-. 

Ctrroll L. hlleoz, General dcnager 
,later Y'. 'Alllama, Diroator, Divisior of Prodiction 
Kenneth Cm Pitror, uirector, Division of Essocrch 

SFCZfOrd 2. &@ish, Chiel", Chonistry Erorch, 3ivisia of Rsseetct 
&.iiolds 7icrra, DLFcotor, Liviriol: of Eiology pad Yadicine 
John 2. timofa, Dopxty LL-eotor, Division of Biology arid kdicico 

blph Pa Jo~B~, DapUty CbmtW, i)?ViSiOrr Of Xe8GWOh 



-- 

Prom tho discussion todcy it is ospocielly dosirod to rocoive advi:c a 
tho noncy, title end enorgy to be oxpocaod or. this pro&r~~m. 

Dr. rroborsold rwicmd briofl-j tho b:.ckgr2*x.d z.toric.1 Trbp:.rod fcr t?? 
50 stcted the hctims cf tho Isctopcs 3iuioisn cad ouflirxi t:c..c; meting. 

cpcr&ing org~,nization. 
a& bo minztincd bctvtcon t!w s0zcwhc.t collflictixg functions of coantrslling 
distribution and promoting USCg9, h. woborsold YiC8 cpprocihtivo cf tic 
aisi8tanco of thc Comissionors, ttb Genoral !ktgor, o3d %ho ihshingtw 
Stdf in eplco-ighg aar disouasion of tho use af is9topS. Gor-oral public 
ad acfmtific intarest in tho program har d so bmn dopclcpd through tho 
cooporation of the Eictictnl Lcboratorios, tho &A Ridge Instituto of Iucl- 
Studios cxid individmlr kr odwatimol, rossctch or.d inddzial srPgar.i- 
gcticns. Technical j9mc16 and the pros8 ?avo added iqetus to the progrut 
by generoull allmanm of rpace for reportizg developnekts. 
oonclwied ui+A the observation that it has 'teen said that the irotoper prop= 
has gore forward rapidly and 8;lccassfully; h~:v~vor, those 
Livision can see new .way8 to -and tho uses of isotopea and thereby to forter 
increased scientific acd tec'rr,icai prcgrcss. 
aasrperd by this meting is: Snould the progrm bb pushed more vigorowly? 

Spocicrl =ttatim v?.s cd Isd to thc bnlr.r,oo -ahlch 

deberrdd 

the Isotopes 

Ziersfcre, the question to be 

&. 'ailson ronarkcd that ho had had tho opportunity to rood the agcn& & 
tht tho oxplanation of rosporisibilitiea, progrca urd policy vcs neli sct 

forth. 
butio= cad ruggoetod that this ma porhaps the ronsoc fora1 dircussior, of 
tho program had not boon necess;ry. 

9e axpressed sttisfaction with the r.ccoqli&. aocts in isotopc diatri- 

HO asked thc.t in tho discussior? -;rhich muld follow oortLi3 qucrtioes bo 
borne in minds 

\?%at is tho oxtont of ?rbstxit opcrations? 

In extrapolcting thr, picturc anc cr t;;o yars homo, will out busbe88 be 
top hmvy with sdninistrativo Pqansd? 

imme is tho plr.tot.u, th.; at.turcrtloE poht of isotopo uscgo--o~io, +uc or 
f ivo yous nwcj? 

Yill vha% wo cxo 3a7 doiug k: iistriioutioa r-?d ooLtrol bo crdoqutte fw 
the futurot 

bk. Vilson ncted fut).,or tkt, although tnxc wili bo "ro;im-nl lc.dsR, 

The acme cistrto~tior. rolislcs md controls &odd apply 

- .. 
whtcvor pclic-j or Frogu 13 qprcvoci cPtrnliy shcdd bo doao thro-+out 
the or~cnizcti~~?~ 

-- nationr3.e. 

Costs of presat progrm 

Krr T. R. Jones prosanted Q s\li~~~"sy of the cllocttod opcratioag costs for 
prodwticm of r-.ciioc.o5ivo End rtcblo isotop~ ct Ock P-idget 
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Ecdioisoto e30 In C Cost Sl'*dJr subnitted Jr:.-J&ry 27, 19G9, tho Ct.2 F.id;e --+- Fr,tiona Laboratory (Ccrbido ad krbon Chonicclr Corporction) prcductbn 
cost conpared with income €is follm (rato per yecr): 

FYd2ction ccst $ %0,504 
494,052 

96m 

St ct lo isotopo s meotromgnet ic el ly-c onc mtrot ed at Gble isotope I are not 
produced for direct sole. 
purpose of building o "bank" of 011 separnbla stcble isotopes from which mt+ 
rials rrqr be withdrawn for nuclecr resonrch anG retuned to 6took after the 
invostigction he8 been conqlotad. S?rJFlus ere 10m.d ct c charge of 850 ecch 
for o poriod of the cgoed on bots the qplictxt ad the fsotopos Diviria. 
Costs of etoble i8OtOpO ptodUCtiOn W9 IlCU ~pprOXiA€tely $l,~o,OOo per you. 
The costs cro justiiiied solely on tho vallue of zaterials to resotrch. Po 
charge the applicant full production costs would mkc rosecrch with stable 
isotcps clmost prohibitive. 

The Y-12 prodlictim of stab19 isotope6 is for the 

Ccncer resocrch. Rp.dioisoto?Gs distributoc fro0 of produstioa cost8 for cop- 

cer rosearch will roquire QD allocttim OF r.pproxkt;oly ~300,OOO fm Fiscel 
Ye- 1943 ad cn cstimnted $lsO,OOO in 1950. 

Othm ?rogrc..as. Tho productim cf isot.opo-l~.~o~od aompomda and the distri- 
butian of cyclotron-producod re.dioisohpo8 cro cs5Lv.tod to cost #lOO,OOO per 
year for each prosrme 
cover approxiar.tcly 1/3 of th soe%s, lcwizg c Est sost ~f $140,000 for tho 
two prop-. 

2~.t-emues from sales of b&h tireso =.torids my re- 

Li&tcd cbwe wo the Wor lC49 prcgr~!!~. Adzistrr.tivo costs Oi the 
Isotopes Divisim ere nct incl-ded. The lctter costs aro os follcrns for tho 
poriod J\ae 30, 1948, to February 28, 1943. 

Peraonnel Services 8 1c1,99s 
TrSVQl 9,500 

Supplies ad Q-ilpment 2,400 
Speoicl Frcining 22,642 
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1. I 

(No r.ttenpt is sade to record ex:.ct rttteatmts or to plcce item in the pre- 
cisa order diSC3S8ed. 
the cgendn were cocsldsred before cdJourn33zt8 it w.s cot fwlt asccsruy to 
follow cxnctly the pottern of questions s?ygostd.) 

The di3sussion vms imkrnl &,?a# Lltiroug): t?l itera of 

Genercl 

Dr. Shields Rarron wc8 aabd to open tho d~scussla~!. ae comahd on tho 

r,oqlotcness of the bnzkgromd m.toria1 presontod cnd on his gonorcl rctis- 
faction with tho progra and with tte Iiotopor 3ivisicn'r polioios md opora- 
tioaa. In nls opiaian it importat that one cantral cgancy confinuo to 
bo res?onsible for distribution, promotion cud ooctrol of radioiodgp; ad 
furthr, it m.8 csroatinl thct such control bo contorod ir. Q gmomt r.gencg. 

Dt. Pi+*zor concurrod in tha concopt af c. corztral offico for actior ad 
control. 
present proccJdiL'as md t!xt tho:< ~ppoar aorrcct. 
9-8 of ot:hor rerctors for rcdioisotopo distribution ahoifid bo contrclizod-- 
oath  OB should not *.TO CII ndainistrativa atructwo dqlplicating tho rork cf 
tho Isotopes Division. 

So said tini% ho 'RCS rsessurec! by tho. gonorcl conmont cancsrning 
Lh.. JOh7lSCol r,ddsd thct tho 

~n amor to a questioa from Dre Pi+,ter, Dro ioborsold Gsthted thc && 
Ridgo reeotor could haidlo tho dw.d for mst rcdioisotcpss for ct least two 
yOtrsJ md prcbzbly longor. Em nuld acid to 5c =.do of &gonzoJ Sroobvan 
a3, Hdord rcactors to s3p?lCnOat OFQZ, ;rod-;cfio-, of cortcb isatwe. Rol 
cossing ft,clliticrs ct CakBiQe to bo cozplsteii thin yers will bo adcqut.to to 
supply Zamnds for prxessod rstliolaotopca fcr cevcral ywxs. Tho most lL-Lt- 
Fng factor prodacttoon-wiso Fa tho 1r.ck of z-rr.ilr.5ility of a high flux pile for 
producing high specific actiri5y mtor ids epocificdlg for tb isotopos dis- 
tribution prugrm. 

Rogulctorf Agoncy 

-- 



-- 

Mr. Xiisan rapottd thct thoro mst bo c sing10 distribution :..gaacy, not 
jut to cdviso but to bo rcspocsiblo for om act of instructions,mUPm 
pdllciosJ om sot of rogulr.tiona; in othor mrds, E unifiod cnd C0~6i#tmt 

opor at ica 





. 



bduatricl us08 

In lntroduciq tho s*&jcct cf rnCi:is.-t* yo utiiizaticn is iciutry, 
Dr. rrObGrSGlt fb8t nC=O< *;Ut tilo ir:blz :f traixL,g -ma OF= acto ccuta in 
thia ficld tb in uodical -A iEsCIit.J;tiuoal ruscnrch. Thc Is3topcr bi7isian 
ca 800 n:-- short cut to c.llcvir.tim of th: prcblm. 
in utilizing reGicirct,?;.os in rosc-rch, ir yocoss ccctrcl cnc! in DQ;~ ?rclclwts, 
Tracerlab of Boaton has om ac5ivoly ea;aged ?k pronoting the "radiofrotope 
industry" and ha8 propored comercia1 inrrtallations of s thic'aesa gaqe-- 
the first applicktiaol of redio~sctcpes to tr&strid process control. The 
Isotopes DiPirion has authorized two initial installations with the &or- 
6tardbg that further distributioa ?ill Ce?md 09 C. favorribla report b ita 
Advisory 'ield Servioo Brcnoh on tb safsty 0: the device *ad= acta working 
conditions* It is groaorod to follow thir Jolicy in coxidering 0th indus- 
trial cad conzercinl CEO60 In special ccses, invclving fidd use or .yJsible 
latge-scale publio or industrial bgiene hzard, t'ae applic~tionr will 30 
reforrod to the Ccxdttee 03 fsotopo Distribution for ap?ropol prior to 
allocatim of rnctwialae 

Industry k.8 becm 8lw 

** 

.. 
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1ndulrtrip.l 169s will not incro-sa rcyidl;.? mtS. it crn bo d9no~.str-.td 

Ap??i: : tiom 
that the onor-til costs of prccurancn;t, skioldding, instrw.mtc.tion, r.rd 
special hr.ndling will ?or:nit econozic r.dvmtr.go to t!io usor 
for industrir.1 *so of rt.dioiactopes k.vo not boon rpFrovod vhon thcro ha.s 
bcen quation cf the ~.dcqu*.oy of fr.cilitics or oxpcricnco of pcr6crs.A iz the 
usv of rcdiocctivc ~ataritls. 
thr.t IsotorcJs on prooodwos ncit with 30n0rc.l c?provc.l~ 2k0 7ilSOa 

re.w,rbd t;mt he rgrood comorcicl users should bo cncosrqod b;rt t.>proTad 
oAy on thb bcsia of oompot~:icc~ 
~..t 2 rnto comacnsvmto vith tho training of Zorsonzol in industry ud 7Jith 
fho ubo of sofc hdustrizl Sygiao and public iwt.lth prnotioose 
that tho Isotopcs ~iivision urgas oomoroial cnd iEuuatria1 fixma to aqloy 
caolault?nts tc SOlV03 t!wk tcc)lric.-d probolm in tho use of rcdioisatopos 
rathor than rely on thc Isutopos Divisia far such c.8sist~pco~ 

Tkro w:.~ littlo ccmnt on this iton exccst 

inckw3tric.l. us0 of isotopes cwCd only gra7 

It m.8 notd 

kolth-Safoty ?rocociuro sad Controls. - - 
Le. Frcn’klh asbd for opiniana cancwning tho dotpccy of hrvrlth ..9d 

8rfOeJ oontrolr pr08Ontl;. in USC. 
that no insttutco of pier’ hi3 boa ro?ortod. As tho program grow8 our ‘korrc 
lodp 10 hcrcasicg t-3 to tho yrcoautions nr>c3ssoryr Tho prwticr.1 JudgumoLt 
or’ tho S~&~o-mi%co c?1 :3mm Applications should ccntixw to bo cccoptod. It 
is boliovod thct docisions of tho Subcomittoo hnva not hmporod 7torth;;hilo 
rosor.rch. Ih.0 Tilsor. rcmrrkcd %k.t to F. cocsic!or:3lo c=on* tho judgamnt of 

rcspozsible asors of redioisokops nust be relied C~O Bo guarw-teo can be 
=de, ?m,m~er, !against acoider-5 eves with detailed instructions and daborate 
:~dbookso Certain calculatd rish of hcaith hazard wo in~olvecl a3d the 
:omission mierstsllds this in i’urtherhg tt;eprcLxI. The pronotier, of usags i= 
ir.dustry, for example, should llot be so ropid a8 to eaco.,xage risks beyond 
present heolth-sefoty B-~p~ri~nce. 
is favorable and that the nea.4ure of cm5rol is adequcte. 

Drr Xrrron sc.iG that tho racord 1s good, 

ft was %reed t:ht the ounlati-Je record 

It vas pointed o*t by Dr0 Aol;crs>.?d tha3 t’ie Isotops Division could 
aore acti~aly prcmoto no.# Trreoa cf qectm uscge r5.d could L7crcnse its efforts 
in the distri3ution of is2topes. Althu& ~9 sadlant job is bok2 co- 
complirhad by tho present stcff, wah cxkra offort tad mpoid ovcrtirw ia 
expon6dr To ~rrt sor3 cfi’ort in thc ptojrra tc muld be aooeascry to inerewe 
tho Division’r personno1 coilkg. 
nized that c largcr strff is r-lrocdjr rcqdrod to crrj out tho rllocztion cut 
control fmctlona of the Division cnd its c,ssooict.ud informtiom.1 rasixmsi- 
bilities, thar is octw.lly rrjGUiFed ix rzdisisotapc production cctivitios at 
@FC&. It is inportat, howevor, k: noto that pt4rscr;1131 roquiroxcantr dll 
incroaso with $ut tho tioral growth of tho propm~ To oooelsrcto tho pra- 
grm muld roqciro bmodiate 0r~LO;mont of additioncl personnel of high 
profossional quality and r~bility. 

Qi tfio otkor hmd, Dr, koborsold recog. 

-9 - 



1 I1 cc:cL~?3IQI's 

1. 
StcLff rcviy..cd hlkj for tkc first ti.m uith as.&orr of tho iiushingsta Stcfr' 
r;ho ?roFross, policlos, prcblo35 cnd fut-xc of tha isstapcs distrit.zlor? 
provm in thc: light a: tho first thr3u yox's qcrioncc. Tho =?ch okjoctivs 
-=s to Cctbr~cr whothor tho ovor-all progross tad qor.ori?l policies :ro sctis- 
factor--. Tho 13otope Divi3im indior.td vhroin it soad mdortcko nor0 
rapid pro.mtim of isotop utilization s'nodd 5% bo dmmd d~sir-.kls. 

'it.:, Yrmc.gor of Ock Eidgo aorztions csd xcubors of t:?c Isctop aivioim 

2. Tho ;Inshia@on Staff =&ora pre8-t mmbwly folt thc3 tho isotopos 
distrib*Aior. probaa is boing proroouted vigorousl-j and progcrly. 
of tho progm w.s coExndcd mci tho rocord ms coseidord O~AC which would 
bo amiod by M indutrtricl orgmirntion. (It wcr cot swpcrotod mtil thia 
mcoting tSr.t in pronoting tho wo of i8otopos Dr, bobarsold thouglt he night 
bogoin~ up hill, in law Boar, +th tho brokor on md foot drcigging.") 

TSG g&h 

-. 

*- 
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7. 
other AEC offioes azld with cofitractora Bt'e considered astisfactcry. 20 
changes were reoomnended. 

Tha orge.aizstioL of the Isotops 3l~isi3.r~ ar;d Ita relationchip8 Tith 
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A'IWIC ENZRGY COMMISSION 

6 
I 

At.rENDt.IENTS TO RADIOISOTOPE DISTRIBLTION ZCULATIONS 

Report by the Manager of Oak Ridge Operations 

THE AiOBLEM 

1. To consider amendment of the Commission's radioisotope distri- 

bution regulations concerning quantities of radioisotopes not subject 

to AEC's licensing procedure, i.e., amounts which may be transferred 

without the necessity of the transferee obtaining an Authorization for 

Radioisotope Procurement from the A .E. C . 

2. Current radioisotope distribution regulations provide that 

radioisotopes distributed by or through the AEC may be transferred 

only to persons holding an Authorization for Radioisotope Procumnent, 

except as otherwise permitted. For example, an authorization is not 

required in the case of certain small quantities of radiomaterials 

specifically exempted from the authorization procedure. The uses and 

values of small qurantities of radioisotopes have increased considerably 

in the past two years. 

obtained as to the biological hazards of the radioisotopes. 

it has appeared necessary to revleu situations in connection with 

authorirtation-exempt. . wantities of radioisotopes. 

mnts uould alter the mounts of these materials exempt from the 

authorization procedure bringing the quantities more in line with their 

relative potential biological hazards as discussed in Appendix nCm. 

At the same time, more information has been 

Therefore, 

The proposed amend- 



p~ny cases, including widely useful isotopes, the new values would 

be substantially increased above present values. 

STAFF JUDGFENTS 

RECOMMENDATION 

. 

. 

&. That the Atomic aergy Conmission: 

a. Approve publication in the Federal Register of the 

amenbents to the radioisotope distribution regulation sub- 

stantially in the form set forth in Appendi. "B"; 

b. Note that the General Manager will arrange for such - 
publication in confomity with the procedure which allows 

for a thirtyday period after initial publication for receipt 

of public commnts or objections; 

c. - Note that, if after the thirtyday pariod no sub- 

stantial changes am bdlcated, the General Manager will 

arrange for publication of the amendments in final form. 

If aubstantial changes are indicated, they will be submitted 

to the Commission for approval; and 

d. Note - that the Joint Committee on Atomic Energy will 

be informed of these action8 by appropriate letter. 

-2- 
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Background and Discussion 

APPZNDIX "Bit 

Proposed Amendment of Part 30 0- Radioisotope Distribution (10 CFR 30) 
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Letters Regarding Exempt Quantities of Carbon 4 and Tritium 

APPENDIX rtCtt 

Just if ication of Values for Proposed Author iz at ion-Exempt Quantities 
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APPENDIX "A" 

BACKGROUND AND DISCUSSION 

BACKGROUND 

1. Regulations governing the possession, use, transfer, and 

disposal of radioisotopes were published in the Federal Register 

(16 F. R. 3251, April 13, 1951) and are codified in 10 CFR 30. 

Amendments to these regulations -re published in the Federal Register 

on July 25, 1953, and January a, 1954. The regulations specify that 

radioisotopes produced in AX facilities or distributed by or through 

the AEC may not be transferred to another person unless the transfeme, 

In accordance with these regulations, has applied for and received an 

Authorization for Radioisotope Procurement issued by the AEC. 

30.13(a) of the regulation provides, howver, that the quantities of 

radioisotopes listed in section 30.71 (Schedule B) are exempt from the 

Section 

authorization procedure 

or altered so as to increase the rate of radiation exposure above the 

Such exempt quantities may not be combined 

original rate and may not be administered to a human being for any 

purpose. 

2, Present authorization-exempt quantities are: not more than 

one microcurie of beta and gamma emitters with half-lives greater than 

30 days and ten microcuries of beta and gamma emitters with half-lives 

no greater than 30 days. There are no exempt quantities of alpha emitters. 

fn response to inquiries from suppliers of exempt quantities section 

30.13(a) has been construed as follows: 

a. There is no limitation on the number of authorization- 

exempt quantities or items a person may possess; 

I184805 -L- APENDH "An 
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b. Each sale and shipment must be limited to one exempt 

quantity or item; 

c. The transferee of an exempt quantity must retain the 

exempt quantities or items in separate containers and mq not 

combine them; 

d. Injection of an animal Kith more than one exempt 

quantity or item would be "combining" the radioisotope. 

DISCUSSION 

3. I)ewlopment of more sensitive instrumentation and techniques 

has made feasible many experiments and other uses involving minimal 

quantities uhich were of little practical utility at the time exempt 

quantities were originally established. The use of small quantities 

of radioisotopes for classroom demonstrations at a high school and 

university level has increased appreciably. Carbon and tritium, 

for example, are of considerable value as research tools and may be 

used effectively in relatively small quantities per application or 

experiment . 
small amounts of Carbon l.4 or other isotope-labeled compounds. These 

tranafers often involve only a few microcuries of radioactivity, just 

over the exempt amounts. Before such transfers can be effected, how- 

ever, the transferee must obtain an Authorization for Radioisotope 

Procurement 

4. 

Frequently, collaborating laboratories desire to exchange 

In view of the increasing we of small quantities of radio- 

activity, the AEC's Advisory Committee on Isotope Distribution at meeting of 

-5- APPENDIX "A9 



May 18-19, 1953, passed the following motion: 

Vhe Isotopes Division should consider raising the 

exempt quantity of C 14 and consider raising the 

exempt level of other isotopes as their importance 

dictates .!I 

msuant to this recommendation the Isotopes Division has obtained the 

considered opinions of a number of highly qualified persons in this 

matter and copies of their views are attached as Annex "A1' to Appendix IrB1I. 

All were in agreemnt that an increase in the exempt quantity of Carbon 4 

and tritium would facilitate and simpliQ research with these materials. 

As noted by Dr. Wright H. Langham, Los Alamos Scientific Laboratory: 

"1 have on a number of occasions had requests for 

what I consider extremely small amounts of radio- 

activity, but I refused to answer these requests 

because I didnft think the distribution of such 

small amounts was worth the effort which the present 

restrictions impose .I1 

It is to be noted that the use of these materials uill be subject 5. 

to health-safety standards established by the Commission inasmuch as the 

tlexemptionll merely permits procurement and transfer of the specified 

amounts without obtaining an authorization. Since these materials will 

be exchanged freely, in some cases nay be obtained by totally untrained 

persons, and some of the materials are long-lived, it is desirable that 

a caution label be affixed to each container. This label is prescribed 

in the proposed amendment, 

-6- APPENDIX "An 



6. A further restriction is added that such exempt quantities 

are not to be added to any food, beverage, cosmetic, drug, or animal, 

which may be consumed by or applied to human beings. The Federal Food, 

Drug, and Cosmetic Act uould cover most situations of this nature where 

interstate shipment is involved. 

would safeguard against those situations where the FFDM Act might not 

be applicable. 

or novelties. 

7. 

The proposed limitation, however, 

Exempt quantities may not be used in any type of toys 

The authorization-exempt quantities of radioisotopes set forth 

in the proposed amendment will result in freer exchange of small mounts 

of radionaterials and materially facilitate and stimulate their use in 

research and developnent and 3s instructive aids. 

considered in the light of the additional limitations placed on their 

use, should prove safe under most conditions which may reasonably be 

expected. 

isotopes will be greatly simplified without- compromising radiological 

health-safety. As noted in Appendix ‘TIt present quantities have been 

reviewed from a biological viewpoint. 

Polonium 210 have been scaled downward by a factor of 10 when not 

included in a sealed source. 

The revised wunts, 

The procurement of relatively small quantities of radio- 

The values for Strontium 90 and 

-7- APPENDIX “A” 
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APPENDIX ''B" 

PROPOSED AMENLblENT OF PART 30 - RADIOISOTOPE DISTRIBUTION (10 CFii 30) 

Notice is hereby given that adoption of the following rules is 

All interested persons who desire to submit connnents contemplated. 

and suggestions for consideration by the General Hanager of the Atomic 

Energy Commission in connection with the proposed rules shall send 

them to the General Manager, United States Atomic Energy Codasion, 

Washington 25, D. C., within 30 days after publication of this notice 

Fn the Federal Register. 

Part 30 of Radioisotope Distribution Regulations (10 CFR 30) ia 

hereby amended ty deleting sub-section 30.13(a) and Section 30.71 

Schedule B, Exempt Quantities and substituting therefor the following: 

30.13 Items and Quantities (a) Sections 30.20 through 30.53, 

inclusive, do not apply to any item listed in 30.70 (Schedule A) nor 

to quantity listed in 30.71 (Schedule B): Provided, however, that 

the transfer, possession, use, and disposal of such items or quantities 

shall be subject to the folloving limitations: 

(1) No person shall, except as otherwise permitted by a 

valid authorization, effect an increase in the radioactivity 

of said scheduled item or quantities by adding other radio- 

active materials themto, by combining the radioisotopes from 

two or more such items or quantities, or by altering them in 

any other manner so as to increase thereby the rate of radia- 

tion exposure of himself or others above the original rate 

the re from; 
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1 -- 

(2) No person shall administer externally or internally, 

or direct the administration of, said scheduled items or 

quantities to a human being for any purpose, including but 

not limited to diagnostic, therapeutic, and research purposes, 

except as otherwise permitted by a valid authorization; 

(3) No person shall add, or direct the addition of, said 

scheduled items or quantities to any food, beverage, cosmetic, 

drug, or other product which may be consumed by or applied to 

a human being for any purpose, except as otherwise permitted 

by a valid authorization; 

(4) No person shall include said scheduled items or 

quantities in any device, instrument, apparatus (including 

component parts thereof and accessories themto) intended 

for use in diagnosis, treatment, or prevention of disease in 

human beings or other animals, or otherwise intended to affect 

the structure or any function of the body of human beings or 

other animals, except as otherwise permitted by a valid 

authorization; 

(5) A durable and clearly visible label shall be affixed 

to each container of said scheduled items or quantities, such 

label to include the following words "Caution: Radioactidty. 

Not for human use 

(6) In transferring said scheduled items or quantities to 

another person, the transferor shall not include more than one 

scheduled item or quantity in a shipping container, except as 

otherwise permitted by a valid authorization; 
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(7) No person shall include said scheduled items or 

quantities in any toy or novelty. 

30.71 Schedule B: Authorization-exempt quantities (See Section 30.13) 

Radioisotope 

Antimony (a 124) 
Arsenic 76 (As 76) 
Arsenic 77 (AS 77) 

Beryllium 7 (Be 7) 
Cadmium 109 - Silver 109 (CdAg 109) 
calcium 45 (ca 45) 
Carbon lb (C a) 
Cerium 1W, - Praseodymium (~eh 1wr) 
Cesium 137 - Barium 137 (CsBa 137) 
Chlorine 36 (Cl 36) 
chromium 51 (cr 51) 
Cobalt 60 (CO 60) 
copper 64 (Cu 64) 
Europium 154 (Eu 1%) 

Barium 40 - Lanthmm lb0 (BaLa IlrO) 

Fluokne 18 (F 18) 
Gallium 72 (Ga 72) 
Germanium 71 (Ge 71) 
Gold 198 (Au 198) 
Gold 199 (Au 199) 
Wdrogen 3 ('rritium) 
Indium llh (In llh) 
Iodine 131 (I 131) 
Iridium 192 (Ir 192) 
Iron 55 (Fe 5s) 
Iron 59 (Fe 59) 
Lanthanum lh0 (La a0) 
Manganese 52 (Mn 52) 
Manganese 56 (Mn 56) 
Holybdenum 99 (Mo 99) 
Nickel 59 (Ni 59) 
Nickel 63 (Ni 63) 
Niobium 95 (Rb 95) 
Palladium 109 (Pd 109) 
Palladium 103 - Rhodium 103 (WRh 103) 
phosphorus 32 (P 32) 
Polonium 210 (Po 210) 
Potassium 42 (K 42) 
Raseodpdun 43 (h 43) 
Promethiam a7 (Pm lh7) 

8S8t I - 10 - 

Not as a As a 
Sealed Source Sealed Source* 

(Microcuries ) (Hicrocur ies ) 

1 
10 
10 
1 

50 
10 
10 

50 
1 
1 
1 

1 

1 

10 

10 
10 

1 
10 
10 
so 
1 

10 
1 

50 
10 
1 
1 

10 
10 

SO 
10 

0.1 
10 
10 
10 

50 

50 

so 

50 

250 

' 10 
10 
10 
10 
50 
10 
10 
so 
10 
10 
10 

so 
10 
50 
10 
50 
10 
50 
10 
10 

250 
10 
10 
10 
so 
10 
10 
10 
so 
10 
10 
10 
10 
10 

50 
10 
1 

10 
10 
10 
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Radioisotope 

Rhenium 186 (Re 186) 
Rhodium 105 (Rh 105) 
Rubidium 86 (Rb 86) 
Ruthenium 106 - Rhodium 106 (RuRh 106) 
Samarium 153 (Sm 153) 
Scandium 46 (Sc L6) 
Silver 105 (Ag 105) 
Silver 111 (Ag 111) 
Sodium 22 (Na 22) 

. Sodium 24 (Na 24) 
Strontium 89 (Sr 89) 
Strontium 90 - Yttrium 90 (SrY 90) 

Tantalum 182 (Ta 182) 
Technetium 96 (Tc 96) 
Technetium 99 (Tc 99) 
Tellurium 127 (Te 127) 
Tellurium 129 (Te 129) 
Thallium 204 (T1 20&) 
Tin- 113 (Sn 113) 
Tungsten 185 (W 185) 
Vanadium 48 (V L8) 
Yttrium 90 (Y 90) 
Yttrium 91 (Y 91) 
Zinc (Zn 65) 

. sulfur 35 (S 35) 

Not as a 
Sealed Source 
Ficrocuries) 

10 
10 
10 
1 
10 
1 
1 
10 
10 
10 
1 

0.1 
50 
10 
1 
1 
10 
1 
50 
10 
10 
1 
1 
1 

10 

AS a 
Sealed Sourct* 
Tgicracurirs) 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
1 

10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 

SO 

+A "sealed source!,; means a radioactive material that is encased in, and is to 
be used in, a container in a manner intended to prevent leakage af the radio- 
active material. 

N~E: The quantities listed in Schedule B are not to be interpreted or con- 
sidered as having any bearing on the determination of safe permissible 
levels of personnel exposure or for waste disposal. 
intention to publish at a later date and incorporate in this part ap- 
propriate health and safety standards. 

- 
It is the Commission's 
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ANNEX "A" TO APPENDIX "BI' 

LS'ITERS REGARDING EXQTT QUANTITIES OF CARB3N I-& AND TRITZUM 

UNIVERSITY OF CALJFORNIA 
Los Alamos Scientific Laboratory 

(Contract W-7&OS-EXG36) 
Los Alamos, New Mexico 

June 2&, 1953 

Dr. Paul C. Aebersold 
Director, Isotopes Division 
U. S. Atomic Energy Conmission 
Oak Ridge, Tennessee 

Dear Paul: 

I have no doubt that to increase the exempt amounts 
of carbon-& and tritium would simplify greatly the distri- 
bution of usable, yet harmless, amounts of these materials. 
1 have on a number of occasions had requesfs for what I con- 
sidered extrepely small amounts of radioactivity, but I refused 
to answer these requests because I didn't think the distribution 
of such small amounts was north the effort which the present 
restrictions impose. 
whether or not the material is to be administered to humans I 
would like to recommend that the exempt quantities of carbon-l& 
and tritium be increased to 100 microcuries each. Please let 
me know if you would like further elaboration on this recamen- 
dation . 

As long as there is a restriction on 

Sincerely yours, 

/s/ Wright H. Langham 

- 12 - Annex ItAIf to 
Appendix IlBlt 
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__ * a- \, cI Laboratories 
_'. i 1.1 Gnicago, illinois 

>.:lied Chemical and 3ye Ccrpor a t' icn 
- -: ::2 Beseamh Laboratory 
1.- rrlstown, New Jersey 

: :; 7 Atoxic Csnter (Atomlab) 
_- .: York, New York 

:.. ::zlle 'Ilemorial Institute 
.1 ,xl;cus, Ohio 

, L -.-:.--..- -LL=A Solvents Corpoyztion 
Ic:re iiaute, Indiana 

-. 
i-., . . ;+,rial Nucleonics CorForaticn 
C. - I LY~US Chi0 

-. 
.A Ksllex Corporation 

:L.: Xork, N. Y. 

<. - ,-.,,. :. D. Little, Inc. 
. ..L :i,*!ge, Lassachusetts 

.'I 1 >- -._ - ,_ Zeasurements Corporation 
- ~:a=,olis, Indiana 
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Oak Ridge, Tennessee 
June 18, 1953 

Dr. Howard E. Skipper 
Assistant Director 
Southern Research Institute 
Binningham, Alabama 

Subjects INCREASE IN QUANlITIE3 tT CARBON EIEllpT FROM APPLICATION 
PRocFsuREs 

Dear Dr. Skippert 

AS YOU are doubtless aware, at present, quantities of Carbon 
microcurie In aqy compound fonn are exempt from Atomic Energy Cdssion 
application procedures for possession and use. 
Camnittee on Isotope Dirrtributlon, at Its 1953 meeting, recammended that 
consideration be given to Increasing the exempt quantity of Carbon I&. 
Because of the widespread use of Carbon I& in research, particularly in 
biology, and to an increasing extent in industry, we agree that serious 
consideration should be given to raising exempt quantities, Therefore, 
we are communicating with you to request (1) your opinion concerning the 
desirability of shch a change and, if you concur In the recommendation, 
(2) the level to which you think the exempt quantity should be raised. 

up to one 

The Cammissionls Advisory 

For your information, we are quoting below the Code of Federal Regulations: 
Radioisotope Distribution, outlining a definition of exempt quantities of 

radioisotopes and th e limi tations there are regarding their wet 

Title 10, Part 30, Section 30.71, Schedule B.. . (b) "Beta and Gamma 
Einitterst 
as follows: (1) Half-lives no greater than 30 days: Not more than 
0.010 millicurie. (2) Half-lives greater than 30 days: Not more than 
0.001 millicurie.... Note: The quantities listed in Schedule B are 
not to be interpreted or considered as having any bearing on the 
determination of safe permissible levels of personnel exposure or for 
waste disposal. It is the Comissionls intention to publish at a 
later date and incorporate in this Part appropriate health and safety 
standards ." 

Not more than a combined total of 0.011 millicurie, made up 

Section 30.13 (Ekemptions, Items and Quantities) rill shortly be amended to 
read: 

"Sections 30.20 through 30.53, inclusive, do not apply to any item 
listed in 30.70 (Schedule A) nor to any quantity listed in 30.71 
(Schedule B): Provided, that no person shall, except as otherwise 

- 13 - 
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permitted by the regulations contained in this Part, effect an in- 
crease in the radioactivity of said scheduled iteas or quantities 
by adding other radioactive material thereto, by combining the 
radioisotopes from two or more such items or quantities, or by 
altering them in any other manner so as to increase thereby the 
rate of radiation exposure to himself or others above the original 
rate therefrom; provided fbrther,that no person shall ahinister 
externally or inmy,xect the acfainistration of, said 
scheduled items or quantities to a human being for any purpose, 
including but not limited to diagnostic, therapeutic, and research 
purposes, except as pennitted by a valid authorization.ff 

The exemption of beta and gamma ray emitters relieves the user of such 
quantities from the necessity of filing an application and receiving an 
authorization. 
administered to human beings nor will they be exempt f'roan such general 
health and safety standards as the Conmission may publish. 

However, it can be seen that exempt quantities can not be 

Even though administration of exempt quantities to humans is prohibited, 
we must realize that such quantities might accidentally be ingested; 
therefore, such quantities should have a maximum limit which would be 
reasonably safe even under those circumstances. In the case of Carban u, 
this problem is canplicated by the fact that body localization and amaunt 
of the isotope retained depends upon the chemical canpolmd; for example, 
in some instances Carbon lk localizes in chromosmes or becomes incorpc- 
rated into slow metabolic components. Thus the rn-m exempt quantity 
should represent a reasonably safe amount for the most adverse case of 
body incorporation. A large sale and traffic is to be expected in exempt 
quantities of Carbon lb. 

We should also like you to consider the exempt quar,tity of tritium. 
present, one microcurie of tritium is also exempt fran application proce- 
dures, but we should welcome your ret-mendations concerning the ae3im- 
bility of raising this quantity as well as that for Carbon lb. Inasmuch 
as interest in tritium may parallel that of Carbon a, we thought that 
pehaps the exempt quantities cdd be increased to the same level. 
ever, we would appreciate your opinions in this regard. 

At 

HOW- 

It has been suggested that jour opinion would be most helpfd. 
your cmenta and will appreciate your assistance in these matters. le 
look forward to hearing from you. 

We invite 

Very truly yours, 

Is/ Paul C.Aebersold 
Direct or 
Isotopes Division 

-l&- 
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Southern iiesearch Institute 

Birmingham 5, Alabama 

July 6, 1953 

Dr. Paul C. Aebersold 
Director, Isotopes Division 
U. S.Atomic Energy Conunission 
Oak Ridge, Tennessee 

Dear Paul: 

In reply to your letter of June 18 with regard to increase in quantities 
of carbon-l& from application procedures the following oommenta seem to be 
the consensus of our group. 

1. We believe that in View of the widespread use of carbon-'& in 
biological research that the exempt quantities *ich might be exchanged 
between laboratories without authorization should be raised. Most of the 
published information on the hazards involved in laboratory use of carbon-ll, 
indicate that this isotope (if handled wlth reasonable care) is not excessively 
dangerous. 

2. The level of exempt quantities which we feel is reasonable Is 
about 50 microcuries. 
experimental situaiions where collaborating laboratories uish to exchange 
small amounts of C 
mentioned increase would facilitate and simplify such work. 

Our experience suggests that there are many 

-labeled compounds for animal work and the above- 

We realize that it wtll be a long time before any statements 
can be made about hazards with regard to the many 
compounds. You mentioned chromosomal 
pounds. 
efforts in this direction. 

Enclosed herewith are photomicrographs of some of our preliminary 

I would not hold out for the 50 microcurie exempt level; 10-25 microcilrie 
exempt quantities might meet the researchers' needs for freer exchange of Ck 
labeled compounds. 
exchanee with the requirement of safety with a material which although the 
present data are most suggestive we are still not absolutely certain could not 
be dangerous, 

It is obvious that one must balance the desire fnr freer 
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Page 2 

Southern Research Institute 

With regard to tritium we have done no work on possible hazards. 
1 could make no uorth while recommendations on exempt quantities without 
seeing what data are available on turnover, localization, etc. My guess 
would be that it might fall in the class lrlth Ca in view of its law energy. 

I have received your letter of June 29 on suggested changes in the 
minutes of the fifth meeting of the Advi8ol.y Cclamittee. 
as far as I am concerned. 

These are satisfactory 

With best regards. 

Yours sincerely, 

/s/ Howard E. Skipper 
Ass is tant Direct or 

' hes ed 
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ARGONNE NATIONAL LABORATORY 

P. 0. Box 299 
Iemont , Illinois 

July 8, 1953 

Dr. Paul C. Aebersold, Director 
Isotopes Division 
U. S. Atomic Energy Comdssion 
Oak Ridge, Tennessee 

Re your subject: INCREASE IN QUANTITIES OF CARBON lh EXEMPT 
FROM APPLICATION PROCEXHJRES 

Dear Paul: 

Concerning an increase in the exempt quantities of C l& and H 3, 
let me first say that if we look at the problem as one of energy 
rather than disintegration rate and if ue allow 1pc of Sr 90, we 
may as well allow 10 pc of C l.4 and 100 pc of H 3, those beta ray 
energies are, respectively, factors of 10 and 100 below the majority 
of the beta emitters for which the rule was written. 
you will recall that the committee on human applications approved 
the administration of 1Opc C I.& as bicarbonate to certain normal 
individuals for the express purpose of determining loss, I being one 
of then . 

Incidentally, 

According to the survey of compounds in ANL-4787 (Conference on 
Toxicity) the biological half-life of C l.b is in all cases under C 

thirty days, which might give justification for considering it in 
Category 1 (half-lives less than thirty days). 
that a little stays much longer in the body; but this amount must be 
less than 10% of the amount introduced. On this basis we might be 
able to permit 1OOpc of C l.4 and on a similar basis, 1 mc of H 3. 
Perhaps it would be better at the moment to restrict this to C l.4 in 
the form of carbonate, bicarbonate, or Cop, and to tritium in the 
form of HT or water. 
quantities in the preceding paragraph, and would accept another factor 
of 10 if others agree and if it seems to accomplish a useful purpose. 

It can then be objected 

At the least, I would urge that we use the 

Faithfully yours, 

/s/ Austin 

Austin M. Brues, M.D. 
Director-Division of 

Biological and Medical Research 
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GENER.4L ELECTRIC COMPANY 

Xchland, Washington Hanford Atomic Products Operation 

Dr. P. C. Aebersold 
Director, Isotopes Division 
United States Atomic Energy Connnission 
Oak Ridge, Tennessee 

\ 

Dear Paul, 

INCRBASE IN QUANTITIES OF CARBON 4 BXMPT FROM APPLICATION PROCEDrJRBs 

I am sorry to have been so long in replying to your letter dated 
June 18 on the above subject. 

Contrary to the general impression that ue are highly consematim at 
this location, we find that the quantities that we had in mind wre 
higher than those suggested by Dr. Harinelli. Dr. Kornberg had propo- 
sals as high as 100 pc for C 4 and 500 pc for tritium. 
determined 
biological effectiveness of the radiations, which we suspect here to be 
2 for tritium although we realize that this does not agree with DF. Bm's 
calculations. 
that will find general acceptance. 
ratio of 1 to 5 is better than Dr. Harinelli's ratio of 1 to 10. 
letter to him dated July 1, you have given sone additional reasons for 
further reducing the ratio. I can see no reason uQr 20 pc of C l& and 
100 pc of tritium should not be reasonable values for exempt quantities. 
These limits would presuppose reasonably intelligent laboratow wage- 
rent of the material. 

The ratio is 
the ratio of beta ray energies modified by the relative 

It appears that these quantities are higher than the ones 
I do suggest, however, that this 

Zn your 

I think it would be contrary to the best interests of the nation to 
hold the limit too low on the basis that such reasonable management is 
not universally available at this tirm. 
pro& the necessary teaching to bring up the standard of control 
voluntarily . 

The effort should be made to 

Sincerely yours, 

/s/ Herb 

RADIOLOGICAL SCIENCES DEPARTMENT 

m PARKER:EDs 

lt84821 
Annex to 
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OAK RIEE NATIONAL LABORATORY 

CARBIDE AND CARBON CHEMICALS COMPANY 

Post Office Box P 
Oak Ridge, Tenn. 

June 22, 1953 

Dr. Paul C. Aebersold 
Director 
Isotopes Division 
U. S. Atomic Energy Cammission 
Oak Ridge, Tennessee 

De= Paul: 

I have your letter of June 18, 1953 in which you ask q opinion 
relative to an increase in quantities of Carbon Ilr and Hydrogen 3 
that are to be exempt from application procedures. 

I happen to be a member of the National Committee on Radiation 
Protection and of the committees on shipment of radioisotopes of the 
National Research Council, both of which are interested in such problems, 
but any answers that I giw to your question will. be in the form of 
personal opinion and will not be intended to reflect any expression of 
opinion of the above namd codttees. 

I do not know all the implications when one is exempt from 
Itapplication procedures" except, as you state, the person must still 
have specific authorization for administering such materials to hunans. 
fn auy case, I presume it is understood that the applicant is responsible 
when shipping certain quantities by common carrier to conform to all the 
shipping regulations established by federal, state, and local agencies. 
Also, an effort should be made to conform to the recommsndations of the 
National Radiation Protection Committees relative to internal and ex- 
ternal exposure and ultimate disposal of the radiation contaminants. 
Because of the low energy of the radiation emitted by Carbon and 
EIydmgen 3, these isotopes are considered to be the less hazard 
the permissible bo@ burden is 250 microcuries of Carbon a or g'd%o- 
curies of mgen 3. In other words, a person could ingest into his 
bo@ the present one microcurie level of Carbon 1L or tritium and stiU 
retain only a fraction of 1% of the permissible body burden for either 
of these isotopes. &so Ford and I have prepared a paper in which ue 
made calculations to indicate that in the case of a single intake one 
uould have to ingest about 100 microcuries of Carbon l.4 or loo0 micro- 
curies of Hydrogen 3 to deliver an integrated dose of 0.3 reps during 
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the first week following ingestion, or the person would have to ingest 
in a single event 2000 microcuries of Carbon 14 or 3000 microcuries of 
tritium to deliver an integrated dose, 52 x 0.3 = 15.7 reps, during the 
following year. Therefore, from the standpoint of hazards to persons, 
I feel the present level of 1 microcurie is exceedingly conservative. 
As a matter of fact, I believe the limitations should be under the 
control of contamination from the standpoint of interference wlth in- 
strumentation rather than hazards to humans. On this basis I would 
suggest that the value of 10 microcuries seems to be very safe if the 
person has an understanding of the problems involved and complies with 
the shipping regulations for the transport of these materials and with 
the recommendation of the National Cornittee on Radiation Protection for 
the use and disposal thereof. I might add at this point that the 
Harriman Tri-Partite Conference uhich met during March and April of 
this year increased the inte ational maximum permissible value for 
concentration in air from lo3 to 10-5 microcuries per cc for Carbon 
and decreased the maximum pe 'ssible value of Hydrogen 3 from 5 x 10- 
microcuries per cc to 2 x 10Ymicrocuries per cc. 

2 

I hope this is the sort of information you wish, but if I can be 
of further help please let me how. 

Since rely , 

/s/ Karl 

Karl 2. Korgan, Director 
Health Physics Division 

KZ1i:be 
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THE UNIVERSITY OF CHICAGO 
Uniwrs ity Clinics 

Argonne Cancer Research Hospital 
950 East 59th Street 
Chicago 37, Illinois 

July 8, 1953 

I)r. Paul C. Aebemold 
Director 
Isotopes Division 
U. S. Atomic Energy Commission 
Oak Ridge, Tennessee 

Dear Paul: 

In re: Carbon 4 Exempt Q uantity 

1 have given your letter careful thought and have sought the advice 
of a number of qy colleagues in the field of research with Carbon fi. 
In general they all agree with us that a larger exempt quantity 
should be permitted. 
uppennost in everyone's mind, and I'm inclined to believe that this 
is reasonable since our hman use principles still apply. 

The factor of 10 for Carbon 4 seem to be 

0x1 tritium, I again agree that we need liberalization, since so rimy 

people are getting into research uith this element and research will 
be greatly facilitated by policy liberalization. 
that the exempt quantity should be increased by no less than a factor 
of 10, and perhaps one should consider the possibility of a factor of 
20 as a more reasonable approach. 

My own feeling is 

Yours sincerely, 

/s/ Leon 0. Jacobson 

Leon 0. Jacobson, H.D. 

Annex "An to 
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The proposed authorization-exempt quantities are presented in Table I which 

is a part of this sumnary. 

quantities for each radioisotope are given in Tables 5 and 6 which are locatee 

in the text of this Appendix. 

external hazards, contamination of laboratory facilities by long-lived materials, 

utility of the radioisotopes and experience from the radioisotopes distribution 

program which has been in effect for apprmhately eight years. 

authorization-exempt quantities for sealed sowces* are 10 tines the non-sealed 

source quantities for adioisotopes listed in the 0.1~~ and 1.0~~ colms 

ad am the same as the non-sealed source quantities for the remaining radio- 

isotopes. 

set forth in the proposed Federal Regulations which pertain to sealed sources. 

Data pertaining to factors used in establishing these 

Factors taken into consideration are internal md 

. The proposed 

Sealed sources are to conform to the specifications and standards 

Authorization-exempt quantities will be subject to health safety regula- 

tiom, labeling, and other regulations pertaining to radioisotopes except 

that an Authorization For Radioisotope Rocurernent will not be required. 

Authorization-exempt quantities may not be used in human beings except as 

permitted by a valid authorization. 

Basic rationale and calculated data for the above factors are presen'%ed 

.Id evaluated in the text of this Appendix. 

+A sealed source is defined as a radioactive mah5al that is encased h, 
and is to be used in, a container in a manner intended to prevent leakage of the 
radioactive raterial. 
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TABU I 

0.1 PC 1.0 pc 10 pc 

IS &2* 
w 109 
Na 2b* 
Oa 721, 
A8 76+ 
Rh 109 
UIJm 
ha 77* 
s6 1SW 
Au 19h 
Yo PP, 
Au 199+ 
Re 186r, 
4 1u* 
I la* 
mu 
P 32* 
Rb 86, 
wb 95 
Ir 192 
To 127 
Ta 182 
SI 113 
1 185 
caw 
Zn 65 
Cd-Ag 109 
Na 22 
PPP lt7 

w 
P 18 
m 56 
cu 61, 
00 71 
W-Rh 103 
cr 51 
Be 7 
s 35 
Tlm& 
?e 55 
Clb 

250 PC 

H3 

Notet 
Radioisotopes are listed according to half-lUe within 
each colupm. 

Authorisation-eucenpt quantities for real& aourco8 are 10 time8 
the non-sealed source quantitier for radioiaotoper lirtd in 
0.1pc and loop columna, and are the same aa the non-aealed 
aource quantities for the remaining radioisotopes. 
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The prinary basis tor establishing 8uthoritation~empt quantitierr h3s 

been that of limit- the possible sxpa8Urc to any organ in the body to 300 

mem per week, in the event that one quantity in soluble fom mSght be tak~.~ 

into the body repeatedly once each week. 

quantities proposed for Sr-Y 90, Po 210, I U1, Ca 45 and T1 2a. 

radioisotopes, wrth the excsption of I 131, repeated weekly intake of the 

proposed quantity far any of these r8dioimtopes would exceed WPE to some 

body organ by a factor of mu 2 to 3. 

is considered wcepkble on th basis of the utility and exhnsive past 

experience with this rai'oisotope. The proposed quantities are not corxldered 

to present a simificant external radiation hazard although frequent inadvert- 

ent contact or near contact axposureo could greatly exceed 300 mrem pr week. 

Bceptions to this are the exawt 

For these 

Thiu factor for I u1 is 40, which 

The primary factor for establishing authorizatim-exempt quantities, that 

of limiting internal expCSW to WB for any organ in the body, was chosen 

because Lt is considered to be conservative and ir the most definite basis 

available. Thia is 8 good basis from uhich modifications can be made to 

allow for factors that cannot be numerically evaluated, such as utility, 

possibility of long-term COntaminatiOrh 8nd the likelihood of a peraan 

1.1 84821 - 2& - APPSDIX 



It i: believed t!?if .nost of the quantities c0;dc' Le safe1;- increased 

severalfold 80 far as the avsrrrge mer is concerned. 

warranted by future findings, such as increased utility and further experience 

in hazards involved. 

larger quantities a8 would long-term contamination of facilities anr! public 

donain, espechlly far long-lived radiolrotops. 

Such an increase mpy be 

'External exposure8 would become more significant for 

EXPECTED COWPETENCE AND FACILITIES OF USEE - 
Relatively mall quantitier of radloi8otopes have wide utility ~- a 

nilntar of field8 88 indicated h T&le 2. In tinis table Is noted that 

the oreponderant applications are scientific and educational (which justify 

the existence of aiithorlmtlon-cxempt qurvltitier) rather than applicatl om 

of questionable nature. 

USQFS of authoti zntlon-exempt quantities have advanced education and facili- 

ties which should assure a reasonable degree of health safety. 

This outline also suggests that most prospectlve 

The expected frequency or continuous use of authorization-exempt 

quantities ue aignificant in eEtablishing such values. 

oil% use by individuals in the categories of curiositp-8eekers is considered 

to be very unlikely. 

engage in repeabd studies. 

anticipated because! (1) mony studio8 will likely be ahorbrange; (2) long- 

range studies are likely to lead to the need for quantities exceeding those 

mequent or continu- 

Those in technical categories MY be expected to 

However, continuow uae will not be generally 
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proposed for authorization-exempt transfer. From the foregoing coqsiderations 

it is expected that these quar!+,itiea will not be used for extended priods of 

the Sy any given individual and therefore the associated potential hazards 

should be minimized. Experience during the past five years with the present 

exempt quantitiea has failed to indicate a single case in which hazards have 

been created by their use. 

AVAILABILITY AND COST 

fn Table 3 considerations are prerented on the availability and cost 

fzctors of authorlzatlon-exempt quantities. These factors, along with costs 

of suitable Instmmntation, should restrict the use cf authorization-exempt 

quantities for the users emcted to be the most lacking in training and 

facilities, i. e., curiosity-seekera and the youthful investigators. 

MTWIAL CONTROL AND C3NTAEUNATION OF FACILITIES 

Appreciable contamination of an authoriz8tion-exempt quantity user's 

laboratory is not expected because most users will be engaged i? scientific 

sttxly which cannot be satisfactorily conducted with contanhated facilities. 

Also their equipnwnt and techniques will nost likely be adequate to prsvent 

widesplvad contadnation. However, since contadnotion presents a potential 

hazard and is more seriow for long half-lived materials, the authorization- 

exempt quantities far long-lived mstezdals should be lsss than those far 

short-lived materials. 

disposal. Evan if this is not the caae, significant hazards would not be 

expacted from diaposal of waeb apterials by methods normally employed for 

It is expected that discretion will be exercised in 
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supplier8 Coarmenta 

RWV Sqplier8, QUIh Resent policy exclude8 prepuatlon of 
Brookhaven, et&. authorlmtlon-oxwpt quantitier except 

in special ca808. should they ret up a 
distribution program for thi8 level of 
activity, It I8 likely that handling coats 
alone would rertrlct general usage by the 

tor. 
CPriOdty seek- and the youthful bV08tig8- 

Authorired Secondary 
Supplierel 

Authoriced radioisotopes 
uaer8 

Present 8et-up8 do not prorldo for routine 
authorlsation-.xempt quantities di8~butlon 
nor has any pricing policy bean e8~blIshed. 
Should demand for there quantities hcre~re 
to offer a pmfitable burin088 opportanity, 
the secondary supplier probably would dmelop 
ruch a dletribution sgstaar. Although cosb 
of 8uch quantitie8 have never bean 08tabli8h- 
ad, handling and dirtributlon problem muld 
dictate price8 high enough to 8ignlficantly 
restrict the UIO by youthful investigator8 
and curiosity 8ee~kers. 

These will probably be the most common 
source of supply. In general, it is ax- 
pected that the authorized u8er wlll UIO 

discretion as to whom he give8 radioisotoper. 
It ieema reasonable to expect that the 
recipient would usually have technical 
training, adequate facilities and a source 
of consultation 

wmsfer btmm unauthorized It is expected that unauthorized user 

transfer wlll be primarily between per8onnel 
of aippilar technical levels. Since it 18 
expected that most authorizatAon=exempt 
quantity user8 all be technically trained, 
such tran8fer probably wlll not significantly 
Increase the associated hazards em far a8 
thla tqpe of user Is concerned. "ransferr 
of this type probably fill not be great in 
nuaber because of the luted quantities 
Involved 

u~ers (recipient of authorieation-exempt quantitiea) 
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similar non-rrdloact ive item. 

could be disposed of in the sewr system. 

of the public domain to create a health hazard is considered to be negligible 

and significant contamination Of items with which %he public would cone in 

contact would not be expected. 

For example, all liquid and soluble wastes 

The probability of contamination 

In the use of authorization-exempt quantities, regulations in the Federal 

agister will provide that: 

health safety regulations, (2) materials being trapsferred from ruthorized 

us-8 or secondary suppliers will be in properly labeled containers, (3) 

materials will not be used for medical purposes, (&) materials will not 

be fabricated into products meant for distribution to the general public 

for medical application,or as toys or novelties, (5) sealed source8 will 

comply with standards for sealed sources. 

(1) users will comply with AEC radiological 

HEALTH HAZARDS TC PERsONNn 

It appears that facilities and ecpipment available to users in 

scientific and educational fields will be adequate to handle and control 

lar microcurie quantities of radioisotopes. The degree of hazard to 

personnel using aLthorization-exempt quantities will depend upon their 

training, work habits, available equipmnt and type of use. 

some of the well known factors of internal and external exposure are 

outlined. 

In Table & 
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The nebulosity and variety of factors involved in the prcbability of 

exposure by ingestion or inhalation in specific operations precludzs concrete 

examples. 

that ingestion or inhalation of significant quantities from use of low micro- 

curie amounts of activity are remote even when the most elementary health 

safety practices are followed. 

exempt quantities the possible hazards from accidental intake of all or 

large fiactionr of such quantities must be evaluated. 

On basis of expertence, however, it seems reasonable to conclude 

Nevertheless, in considering authorization- 

Internal Exposure 

The following factors vere considered in appraising hazards associated 

with internal eucposure: 

1. Body burden as presented in NBS Handbook 52 

2. Weekly intake (single intake once/week) to 

deliver MPE to any organ 

A) Ingestion 

B) Inhalation 

1. soluble 

2. insoluble 

3. Single intake (one intake event) to deliver XPE 

to any organ 

A) Ingestion 

B) Inhalation 

1. soluble 

2. insoluble 

b. 

5. Interrelationship of above items 

Continuous intake in water and air (NBS Kandbook 52) 

I I8683k - 31 - ADPrnIX *C’ 



I- 

?&ximum yrmissible single intake valEs, WSI, (for single intake event) 

and maximum permissible weekly intake values, mu?, (single intake once each wek) 

have beel! determined on the basis of W2 to either the GI tract, lungs, or cri$icai 

organ (as listed in NBS Handbook 52). 

lists these values by isotope for ingestion and inhalation based on HPE to eaL:. 

of these organs. 

deterdned by using NBS Handbook 52 MPC valaes for water and air along with 

1.IIPwI (single intake once/ueek). 

Table A in the annex of this Appendix 

Table B of the Annex shows conthucus weekly intake values 

These values agree rather closely. 

Attention is called to the use of the terns %ritical organs and "limiting 

organ, in the text of this Appendix. 

that organ listed in NES Handbook 52 for each respective radioisotope. 

radioisotopes not listed in NBS Handbook 52 .critical organs. as suggested 

by Dr. K. 2. Morgan's group, Health Physics Division, Oak Ridge National 

Laboratory, are used. "Limiting organn is that mgan for which the maximum 

permissible intake, based on MPE to any organ, is the lovest. 

In most instances, 'critical organm is 

For 

Data on Maximum Permissible Single Intake are taken directly from or 

calculated from equations contained in a prepublication copy of Tevelopments 

in Internal Dose Determinationsn by Dr. K. 2. Korgan. It is possible that 

some of the data as presented in the prepublication copy may be changed 

before final publication. 

variation in the prepublication data would be necessary to significantly 

affect the proposed authorization-exempt quantities. 

If such changes should occur, three to fourfold 

The values considered most significant for establishing authorization- 

exempt quantities have been extracted and are presented in Table 5. Values 
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TABLE 5 

EDl BLlRDEN WITH MAXIMJY PgRyIsSIBIS SINOIZ 
WT FR~Y wmt TABLE(~)ON coy~mxsm OF 

AND INTm BY IN-ON 
(Exprersed in ucrocurle8) 

-1 YPII ypIo[ 

Half-WTe MY Limiting Ut@ Critical Organ 
1~0tope Phyrlcal Bwdem(b) Organ(c) Organ(d) (NBS 52)(e) 

P 18 
m56 
K &2 
Cu64 
W 109 
Oa 72 
Na 2& 
Aa 76 
Rh 105 
La l40 
A8 77 
sm 153 
T90 
Au 198 
Yo 99 
CLu 199 
Be 186 
Tc 96 
a 52 
1% 111 
I 131 
Ce 71 
Bo-La rlro 
R 43 
P 32 
V &8 
Pd-Rh 103 
Rb 86 
cr 51 
Te 129 
Nb 95 
Ag 105 
?e 59 
Ell4 
Isr 89 
Be 7 
T 91 
sb 12& 
Ir 192 
SCU 
s 35 
To 127 
Ta 182 
Sn 113 

1.87 hr 
2.59 

12 .u 
12 088 

13.1 
a.25 
4.9 
26.0 
s.5 
40 
1.67 da 
1.95 
2.54 
2.69 
2.85 
3.3 
3.8 
L.3 
5.8 
7.5 
8 
11.L 
12.8 
13.8 
14.3 
16.0 
17 
19.5 
26.5 
32 
35 
L5 
46.3 
50 
53 
54.5 
57 
60 
70. 
85 
87.1 
Po 

111 
ll2 

24 

20 
150 

1.5 
8 

15 
10 
9 

24 
10 
32 
52 
10 
so 
28 
18 
5 
2 

36 
0.3 

67 
5 

29 
10 
20 

60 

390 

90 
18 
ll 

8 
2 00 

670 
15 
28 

2.0 

6.0 

1.3 

3.4 
6 .O 

b.0 
6.5 

100 

80 

L30 
&3 
11 

100 
26 
10 

11 
27 

15 
12 

18 
19 
w1 
15.9 
6.2 
4 

23 
0*&7 

820 
4.3 

26 
12 
4.5 

ll0 
11 

720 

15 

7 03 

7.9 

3.5 

5.6 

4.5 
9.5 
3 .7 
4 

210 
4 

&* 8 
7.8 
5.8 

l40 
2& 

2L 
7 02 

430 
43 
4 

100 
26 
10 

11 
27 

15 
12 

15 
19 
36 
15.9 
6.2 
4 

23 
0.22 

820 
4.3 

26 
12 
4.5 

100 
11 

720 

15 

7.3 

7.9 

3.5 

5.6 

L. 5 
1.6 
3.7 
3.6 

6.5 
4.8 
7.8 
5.8 

94 
16 

24 

210 

7.2 

lL000 
2500 
200 
8&0 
200 
%o 
170 
350 
40 
220 

1100 
920 
85 
1s 

210,000 
36 

430 
&40 
32 

5100 

5m 
10 

120 
4 

160 
100 
L6 

1200 

62 
1900 

730 

670 

2600 

l2 
9& 
16 

le00 
90 

0.22 

6.2 

la6 

3.6 

6.5 

8.4 
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TABLE 5 
EXCERPT FROY MkSTER T.9BLE ('1 ON CCMPfiISON OF 

AND I.'EEKLY INTAKE BY PGESTTON 
(Expressed in Microcuries) 

BODY BURDFI 67W ;slAxIMUM PERMTSSIBU SINGLE 

Isotope Half -Lif e Body Limiting Limiting Critical Organ 

Physical Burden(b) Organ(c) Organ(d) (NBS 52) (e) 

Po 210 138.3 da 
v 185 lL0 
ca Irs 152 
zn 65 250 
Ce-Pr 1&& 275 
Cd-nS 109 330 
Ru-Rh 106 1yr 
!?a 22 2.6 
T1 2% 2.7 
R llr7 2.7 
Fe 55 2.91 
eo 60 5 .3 
Eu 1% 5 .I, 
H3 12.5 
Sr-Y 90 25 
Cs-Ba 137 37 
Ni 63 85 
Cl& 5720 5 
Tc 99 2.1 x 10 

ci 36 h.b x 1 
Ni 59 2to3xlg 

0.02 
70 
65 
L30 

5 
LO 

4 
5s 

180 
120 
lo00 

22 
10,m 

1 
90 

110 
250 
33 
39 

200 

3.0 

0.071 
20 
89 
23 

110 
5 .L 

5.0 
9.& 

16.7 

5.0 
9-1 

7 06 

110 
8hO 

1300 

13 
6.1 

1LO 
L7.7 

150 
29 

0 033 

5.0 

1.1 

20 

23 

u 
L.' 
9. + 

16.7 
31 
65 
5.0 
0*9& 

13/30 
0.039 
6.4 
6.1 

LO 
L7.7 

150 
29 

0,033 

5.0 

1800 

330 
1.1 
ll 

10 
100 
31 
65 
150 
0.9b 

21roc 
0 939 
6.L 

660 
LO 

1200 
2300 

37 

b.3 

(a) See maater table, Table "A*, in Annex of this Appendix. Radioisotopes -. 
listed in order of half-life. 

(b) From NBS Handbook 52 (Soiuble materials only). 

(c) Maximum Pennissible Single Intake, Limiting Organ. The limiting organ 
is that organ for which the permissible intake is the loucs' mnlerical 
value for soluble materials. 
which will deliver 300 men to the limiting crgan during the week 
beginning at the start of the intake period. (Period of intake considered 
to be not more than 1 day). 
from equations contained in a prepublication copy of Dr. K. 2. Horgan's 
Vevelopments in Internal Dose Determinations. 0 

MPSX is that quantity of a radioisotope 

?@SI values taken directly fron or calculated 
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Maximum Permissible Weekly Intake, Limiting Organ. MPWI is that quantity 
of a radioisotope which, if taken internally once each week, will deliver 
300 mrem to the liniting organ. (Period of intake considered tc be no% 
more than 1 day). Intake by eit5er ingestion or inhalation, Over one- 
half of instances in which Mpb? for the lidting orsan and NBs Hmdbook 
52 critical organ are the same, intake is by inhalation. Vhsn m, 
limiting organ and WSI values are the same, the GI tract is limiting 
organ 

(e) Maximum Permissible Weekly Intake, Critical Organ (NBS Handbook 9). 
Lowest valw either by ingestion or ivhalation (inhalation insoluble 
not comidered). Quantity shown is that which can be taken into the bo@ 
via lungs or (31 trilct withont exceeding WE to the NE 52 criti:al organ. 
Fxposure to lun5.s and GI tract not taken into consideration, 
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listed i2 this table x-re sc:lected by evaluating the following fact .rs: 

(1) Inhalatio? of insoluble materials are not considered 

as simificiant as intake of soluble materials ani are 

therefore not listed in this table because: 

a) 

than corresponding valms for the GI tract (in 

the order of 0.5 to 0.9 those for Of tract) 

MPSI values are only slightly mare limitkg 

b) Only particulates in the order of 0.25 to 

5 microns diameter are retained in the lungs 

c) Significant number of such particulates 

would neither be involved nor produced in normal 

radioisotope use (in fact it is not easy to produce 

8uch particles with equipment designed for thzt 

PuFpose 1 

(2) MPSI, limiting organ, are lowest values based on WE 

to any organ for a single intake. 

GI trzct which, for soluble materials, is most always 

one-half the value for the lungs) 

(This is usually 

(3) wpk?, limiting organ, are lowest values based on MPE 

to any one organ for yepeatee ueckly intakes (usually 

established by GI tract, houever, for some radio- 

isotopes MPkT is lowest far MPE to some other organ 

because of concentration and long effective half-life 

in that organ.) 
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(&) Mpk?, critical organ, based on permissible ueekly intake 

to deliver WE to critical organ (NBS Handbook 52) under 

equilibrium conditions. 

as the GI tract not considered.) 

(Exposure to other organs such 

(5) Body burden 

a) it shows hazard h isotopes deposited in 

the body 

b) it is a value widely used for comparing 

hazards of deposited materials . 

c) values have been agreed upon by NCZtP 

It is to be emphasized that for soluble materials, HPSI values can be 

repeated ueeklyuhsn considering exposure tc the 01 tract and lungs because 

of the very short effective half-life of radioisotopes in these organs. 

Rxternal Bxposure 

In handling authorization-exempt quantities it is reasonably expected 

that users will normally keep their hands at least 10 cm away from the 

source and their body a foot away. Also, it is to be noted that: 

1. 

2. 

3. 

Considerable protection from beta emissions is 

afforded by their absorption in wall8 of glassware 

Time in actual handling of radioactive material is 

expected to be relatively short 

The specific activity of the radioactive material 

in general is expected to be low 
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Indiscriminate use by irresponsible users or persons not faxiliar with 

the hazards could result in local exyoswe appreciably in excess of WZ. 

Table 1 presents the amounts for the various I*adioisotopes uhich are 

proposed a8 authorization-exempt quantities. 

establishing authorization-exeqt quantities is that of limiting the 

possible exposure to any organ in 5% body to 300 mrem per week in the 

event that one quantity, in soluble fom, might be taken into the body 

repeatedly once each :-reek. Other factors considered are external hazards, 

contamination of laboratory facilities by long-lived materials, utility of 

radioisotopes and experience from the radioisotopes distribution program. 

The wirnary basis for 

Table 6 shows the most pertinent and decisive factors used in selecting 

the authorizatio!i-exempt quantities for each radioisotope coEsidered. 

The propcsed exempt quantities for Sr-Y 90, Po 210, Ca b5 and T1 204 

exceed their respective lawest MPSI or HRJI values by a factor of 2 tc 3. 

(Increased because of utilitj.) 

timas greater than the WMI value for the critical organ. 

for I 131was based on utility and extensive past experience with thls 

rad io i sotopt. 

The propcsed quantity for I 131 is LO 

This increase 

The primary factor for establishing authorization-exempt quantities, 

that of limiting internal exposure to MPE for any organ in the boQ, was 

chosen because it is considered to be the most definite and conservative 

basis. This is a good basis fromuhich modifications can be made to 

allow for factors that cannot be numerically evaluated, such as utility, 
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TABLE 6 

BVIWATION OF PAC= IN =TABUSHINO 
AUTHORXWTION-WT WANTITIB FOR S'ECIFIC RADIOISO- 

Authoritation-Roqt @an tity, 0.1p 

Po 210 LFmit aet is approldmately three times MPSI and MPUI valuea 
for limiting and critical organa because of utility. 

e-p 90 Limit aet at three timea MPUX for critical organ because of 
utilitp. 
organ. 

Quantity could be 7 uc if based on YPSI for limiting 

~UthOris8tiOn=~O6pt Qwn tity, 1.opc 

Y90 Ut set by HPSf and YPIIII: for limlthg organ. Quantity could 
be 85 pc if bared on YPcn for critical organ. 

Tc 96 

a 52 

Undt #et by YPSI and MPWX for the limiting organ. 
could be &&Opc if based on 

Limit 8et by =I and YPIII: for limiting organ. Quantity could 
be 32 ),IC ff ba8ed on MPRI for critical organ. 

be lOpc if baaed on MPWI for critical organ. 

Limit aet by MPSI and YRI for limiting organ. 
be 16Opc if baaed on MPUI for critical organ. 

Quantity 
for critical organ. 

Ba-h 1LO Wt Bet bp 16sI and for lippiting organ. Quantity Could 

Quantity cculd " 

Te 129 Limit set by YPSI ad MPUI values for limiting and critical 
organa. 

Ag 10s Limit ret tiy doubling MPSI and HPUI for llmltlng organ. Quantity 
could be 1900)1c if ba8ed on MPUI for critical organ. 

Fe 59 Limit aet by MPUI for critical organ. Quantity could be 1Opc 
if based on HPSI for limiting organ. 

In lh Limit aet by YPSI and MPWI for limiting organ. 
730~~ if baaed on WWI for critical organ. 

Ut ret by llplcI for critical organ. Quantity could be l4pc if 
baaed on UPS1 for lia3ithg organ. 

QuantiQ could be 

Sr 89 

Y 91 Ut set by MPWX for critical organ. Quantity could be l&pc if 
bared on ypsl[ for limiting organ. 

Sb 124 Ut ret ,by MPSI and MPUI for liaritbg organ. Quantity could be 
2600~~ ii baaed on WUI for critical organ. 

sc 46 Ut ret bg MFSI and MPWI for 1iaPitIng organ. Quantity could be 
12 pc if baaed on WWI for critical organ. 
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Wi 63 

Tc 99 

Ni 59 

K b2 

Pd 109 

Na 2b 

Ga 72 

Authorization-Ranpt Quantity, 1.0 pc 

Lldt set by YPII for critical organ. 
if based on YPSI for limiting organ. 

Quantity could be 5pc 

Ut set by MPSI and MWI for llrpitlng and critical organs. 

Wait set by YPSI and MPUI for lhitlng organ. Quantity could 
be l~pc K based on WWI for critical organ. 

Wmit set by MPUX for critical organ. Quantity could be l0pc 
If based on YPSI for Uthg organ. 

Wpprt set by MPWI for critical organ and the pos8ibility of 
long-term contamlnation of laboratory facilities. Quantity 
could be u pc If b88ed on MPSI for llmltlng organ. 

Ut set by the po8s~b~llty of long-term contamination of 
laboratory facilities and YRlI and MPSI for 1iaitI.q organ. 
Quantity could be 66Opc If baaed on MPWI for critical organ. 

Limit set by the possibility of long-term contanhation of 
laboratory facilities. 
If based on UPS1 and YPIlI values for lirpiting organ and 
1200 nicrocurie8 if based on WUI for critical organ. 

Limit eet by poss~bllity of long-term contamination of laboratory 
facilitiea. Quantity could be 19pc on the basis of llpsf and 
KPUX values for lidting organ and 2300,uc If based on YPIII: 
for critical organ. 

Quantlty could be 50 mlcrocurles 

Umlt set by the possibility of long-term conbdnatlon of 
laboratory facilities. 
and MPUX values for lbiting and critical Organ80 

Quantity could be 30 pc if basad on YpSI 

Authoris@tion-Emmpt Quantity, 10 pc 

Limit set by MPSI and MPVI for limiting organ. Quantity could 
be 200p if based on MPWI for critical organ. 

Limit 8et by YPSI: and YRlI for lbiting organ. Quantity could 
be 200pc ii based on HPR for critical organ. 

Wmit set by ypsf and YPIII for limiting organ. Quantiv could 
be 170p If based on WWI for critical organ. 

-It set by YPSI and MII for lhiting organ. Quantity could 
tie 56Opc fl based on MIII: for critical organ. 
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TABLE 6 (continued) 

Authorization-Exempt Quantity, 10 pc (cont.) 

As 76 

Rh 105 

La a0 

Limit set by YPSI and YPIlI for luting organ. Quantity could 
be 350~~ if based on MPUI for critical organ. 

Limit set ty MPSI and MFWI for Mtlng organ. Quantity could 
be 1&O,uc if based on WWX for critical organ. 

Wmit set by WSI and WUI for lblkbg organ. Quantdtq could 
be 220pc if barred on MPUX for critical organ. 

& 77 Limit set HPSI and WKt for Wtlng organ. Quantity could 
be 11OOp if based on YPIcIl for critical organ. 

SII 153 Limit set by YPSI and YPlI for luting organ. Quantity could 
be 920~~ if based on MPUI for critical organ. 

Au 198 Ut set by and is the rram for YPSI and MPUI for limiting 
organ and MPWI for critical organ. 

Yo 99 Ut set by YPSI and MPWI for limiting organ. 
be 210,OOO)1c if based on YFn: for critical organ. 

Quantity could 

Au 199 

~e 186 Limit set by and YRlf for linriting organ. Quantity could 

Ut set by and is the same for XPSI and MPUI for Unriting 
organ and MFWI for critical organ, 

be 430pc if based on MPUI for critical organ. 

Ag 111 Wmit set by MPSI and WKt for Umithg organ. Quantity could 
be 5lOOpc if baaed on MPWX for critical organ, 

I 131 Limit set on basis of utility and past experience dth radio= 
iaotopes. Quantity would be 0.22~~ on basis of YPIlI for 
the critical organ and 0.47~~ if based on ypsl for U.tiag 
organ. 

R 1&3 Limit set by and YPIII: for limiting organ. Quantity could 
be 12Opc if based on WUI for critical organ. 

P 32 

Rb 86 

-it set by and is the same for YPSI and YPII for limiting 
organ and WWI for critical organ. 

Limit set by UPSI and MFUI for Uting organ. Quantity could 
be 16pc if basad on MPUI for critical organ. 

Nb 95 Ut set by YPSI and WWX for limitkg organ. Quntity coad 
be 62 pc if based on YPllI for critical organ. 
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Ii 192 

Te 127 

Ta 182 

Sn 113 

1 185 

Ca LS 

zn 65 

TABLE 6 (continued) 

EVALUATION OF PAC- IN BSTABLISHING 
NTHCRIWTION-m QUANTI= IWt SPBCIF'DC RMlfOISOTOPBS 

Authoriza tion-Exempt Quantity, 10 fic (cont . ) 

Cd-Ag 109 

Na 22 

Pm 1L7 

F 16 

54 

CU 6L 

Ge 71 

Limit set by and is the same for KPSI and MPWI for limiting 
organ and WUX for crltical organ* 

Limit set by and is the lame for HPSI and MPWI for limlting 
organ and MPUX for critical organ. 

Ut ret YPSI and WWI for lbitkrg organ. Quantity 
could be 1800~~ if based on MPWI for critical organ. 

Wmit set by YPSI. and YPIII: for limiting organ. Quantity 
could be mpc if bared on YRII: for critical organ. 

Limit set by YPSI and MFVI for limithg organ. Quantity 
could be 1Wpc if bas& on WUI for critical organ. 

Unit set by doubling WUI for critical organ on baais of 
utility. Quanti* could be 89pc if based on MPSI far 
limiting organ. 

Limit set by MPSX and MFUI for limiting organ. Quantity 
could be 330pc if bared on YRlI for critical organ. 

Limit set by WUI for critical organ. 
llOpc if ba8d on YPSI for limiting organ. 

Quantilq could be 

Limit aet by and is the same for MPSI and MPUI for Ut- 
lng organ and MPUI for critical organ. 

Limit set by MPUI for critical organ. Quantity could be 
11Opc if based on YPSf for limiting organ. 

Authorization-Bempt Quantity, sop 
Unit set at So microcuries which la considered as a sufficient 
quantity of this radioisotope with respect to utilitg for 
authorization-exetqt ure. Quantity could be 430pc if based 
on I@SI and 
WWX for critical organ. 

for Uniting organ and l4,Ooo~c if baaed on 

Limit set trJr MPSI and WUI for Ut- organ. Quantiw could 
be 2500~~ if based on HPUX for critical organ. 

Ut set bp YPSI and MPWI for limiting organ. Quanti@ could 
be 8LOpc if based on HPUI for critical organ. 

Ut set at 5Opc which ir considered as a sufficient quantity 
of thir radioitntope with respect to utility for authorization- 
exoapt use. Quantity could be 8X,p if based on yp3I md YpR 
for Uting organ and 58OOpc if based on yploc for critical organ. 
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TABLE 6 (continued) 

Pd-Rh 103 

Cr 51 

Be 7 

s 35 

T1 204 

Fe 55 

Cl4 

H3 

11848Rb 

Authorization-Exempt Quantity, Sfic (cont.) 

tirpit set at 5Opc which is considered as a sufficient 
quantity of this radioisotope with respect to utility 
for autboritation-exempt use. 
if based on YPSL and YPII for either tho Wting or 
critical organs 

Quantity could be 1OOpc 

Liait set at spc which is conaidered as a sufficient 
quantity of this radloisotope rrlth respect to utility for 
authorisatlonaxempt uae. Quantity could be 720p if 
based on YPSI and YPllI for the limiting organ and 1200~~ 
if based on YPIII: for the critical organ, 

Limit set at Spc which is considered ae a sufficient 
quantity of this radloisotope with respect to utility 
for authorieation-sxeapt we. Quantity could be 210p 
if based on YPSI; and WUI for the Uniting organ and 
670~~ if based on MPUI for the critical organ, 

Limit set at Spc which is considered as a arfficimt 
quantity of this radioisotope with respect to utility 
for authoritation-axampt use. Quantity could be l&Opc 
if based on YPSI for the limiting organ and 94p if 
based on WUI for the critical organ. 

I3d.t set on barb of utility as a moderate energy beta 
emitter. Quantity could be 17pc if based on YPSI and YPRl 
for limiting organ or 100~~ U based on WWI for critdcal 
organ. 

Limit set by HPWI for critical organ. 
8LOpc if based on YPSI for limiting organ. 

Quantity could be 

Limit set by MPUI for critical organ. Problem of possible 
long-term contamination of laboratory facilities considered 
secondary ta utiUQ. Quantity could be 40pc if bard on 
YPSI for Umitiag organ. 

Authorization-lhmpt Quan tiw, 250pc 

Ut 80% at 250p which i8 considsred a8 a sufficient 
quantity of this radioisotope with respect to utility for 
authorization-exeapt ude. Quantity alao limited became 
of possible greater biological effectivmesr of rem low 
energy beta and posaible localization of some tritiated 
organic co~~~powds. Quantl.tsr could be 13OOpc If based 
on YpSI and YPllI for limiting organ or 2400~~ if based 
on WUI for the critical organ. 
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sissibrlity ci long =term contaminatioq rrd tbe likelihood of t persm ingestin4 

an appreclable qua2tity of a radioisctcpe. 

T3bblc.z i rnd 8 present estimated dozae rates for brta and gama radia- 

tion from various rxlioisotopes to aid in evaluatin? tbe external hazards 

from the scggested authorization-exempt quantities. Fcr preparing the data 

prerented in Table 7, it was assumed that the poposed exempt quantity for 

the resnective radioisotope listed, was depcsite.1 @n an area of 5 sq, cm. 

of sldn. The likelihood of such an occurrence is considered very remote. 

liouevero the data obtained serves to illuskate the nap-itude of external 

hazards which might be encountered from beta particles. 

dosage rates in close proximity to these mall quantiti-es are high relative 

to <he MPE value. 

the section “External Exposurew this is not considered to be a serious 

hazard. In evaluating long-term contamination, probable chemical and 

physical form were considered. 

long half-lives, prolonged contmination has a low probability and is 

notexpected because of exchange and other reactions and their frequent 

use in the gaseous state. Past experience from field visitation by the 

Isctopes Division in carrying out the radicisotope distribution program 

cf the U.S.A,E.C. indicates that hazard8 fro:? investigative uses of law 

rmcrocurie levels of radioisotopes are Insignificant. 

As might be expected, 

Houever, in view cf the considerations presented under 

For example, clthscgh C fi and H 3 have 

It is believed that the authorization-exempt quatities suggested 

are conservative with respect to radiation hazards to csers and could 

be increased severalfold in most cases so far as perscnnel safety is 

c CFC e me d 
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Energy,Yer Doae Rate Rep/hr at 

(momre Area 5 cm ) 
Isotope T3 Beta Max 7 &an2 depth 

0 0 1 pc Quantities 

sr-Y 90 25 Y 0.61 
2.2 

1pc Quantltioa 

CS-Ba 137 374 y 0.55 
C1 36 4.4 105 0.7U 
Sr 89 55 d 1.5 
Y 91 57 d 1.53 
sc 46 85 d (0.36 

(1.49 
co 60 5.3 y 0.31 
Fe 59 46 d (0.26 

(0 46 

Ir 192 
Na 24 
Au 198 
I 131 

Rb 06 

Nb 95 
ca L5 
Au 199 
P 32 

70 d 
4.9 h 

2.7 d 
8d 

195 d 

35 d 
152 d 
3.3 d 

1L.3 d 

SOPC Quan tit108 

s 35 87 d 0.17 

cu 64 12.9 h 
c 14 5720 y 0.155 

g:z: b + 

250Irc Quan titier 

H3 12.5 y 0 .0189 

0.05 

0.26 
0.30 
0.40 
0.b 
0.18 

0.17 
0.17 

3.0 
3.8 
3.2 
2.64 

4.00 

0.34 
1.0 
2.1 
4.0 

1.7 
1.6 

13.2 

Calculated by extrapolating data presented by F. W. Henriquea "Wfectof 
Beta R8pm Iaboratary fnvcratlgatlon, Vol. &, No. 2, 1952. 

*Gamma radiation not conaidered. 

- 
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TABU 8 

GAMMA DOSAGE RATES* OROM ~TATIVE SUGGESTED 
AUTHQIIZATION-m QUANTInsS 

G- 
180tope fl Energy quantity 

W/hr at respective distance 
1 cm 5 cm 10 cm 30 cm 100 cm 

(Me4 bc) 

0.022 2.23 0.2h Na 2& a.9h 1.37 10 223 8.9 
2.76 

161 56 2.6h 2.02(20$) 50 27 5 11.0 2.7 0.30 0.03 
1.77 (30%) 

~ ~~ ~ 

co 60 5.37 1.17 1 13.8 0.55 0.a 0.01 0 eo01 
1.33 

Fe 59 &6*3d 2.&(%$) 1 6.5 0.26 0.06 0.007 O.OOO6 

cu 61, 12 . 8h so 60 2 .& 0.60 0.07 0.006 

sc &6 8% 1*12(98%) 1 1l.b 0.M 0.11 0.01 0.001 

Au 76 26 . 8h *91(9bI) 10 51 2.0 0.51 0.05 0.005 

Nb 95 3% .756 10 &2 1.70 0.42 @.Os 0.00l42 

K42 12.b 1.51(17$) 10 4.2 0.56 Oelb .01 0.001 

89 

I 131 8d 28 1.12 0.28 0.03 0.003 

Au 198 2*7d 013 10 2& O.% 0.2& 0.03 0.002 

Ir 192 7w .4 10 2L 0.96 0*2& 0.03 0.002 

Rb 06 19.9 1*1(2O$) 10 11.6 O*&4 0.116 0.013 0.0012 



L- 

Ra JioL~~tc~.c~ v?,c:c .jecay scnems ard biclcgical teka;icrs hat** not 

+-r - -: :bl ‘_zhell arc not included in this study. 
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ANNEX TO APPWDIX C 

DISCUSSION OF TARLB A, "COMPARISON OF BODY 
BURDBI UIlM KAXIWM MSSIBLE SIMGLB IMTAIQ 

AIQ) MALIMlM PWnISSIBLE UEKI[LT IR?Algm 

1. NEffective Half-life" from llBS Handbook 52, except Lungs (I)J 
(Lungs insoluble material) whit31 was calculated using a biological 
half-life of 100 days in the equation 

T xT 

R B 

2. Vritical Organm is as shovn In a prepublication copy of Wevelop- 
nents in Internal Dose Detenninations" by Dr. K* 2. Morgan. Organa 
are listed In ascending order by Madmun Permissible Single Intake. 

3. "Body Burden" from HBS Handbook 52 is for soluble material. 
is shown by the same critical orgcwa; that listed in NBS Handbook 52. 

"Body Burden" Is that quantity of a radioisotope which can be 
contained by the whole bo* continuously and Will deliver a dose 
of q.3 rem/week ta the critical organ. 
are those for equilibrium conditions associated with continuous 
daily intake of contaminated ab and water. 

Value 

# 

The values in )(Bs Handbook 52 

Waximum Permissible Single Intake" values are taken directly from 
or calculated using equations contained in a prepublication copy of 
Dr. K. 2. Morgan's nDewlopmnta in Internal Dose Detenainationsm 
and are arranged in ascending order by permissible quantities. 
These values am based on an exposure of 0.3 ren/week to the critical 
orgam for the week beginning at the start of the intake period. %e 
intake period ih short (not more than 1 day) compared to the weekly 
exposure period. 
"Inhalation insoluble." 

All values are for soluble material except that for 

The following equation was used: 

) 
D 80 E f Io T RBE (1+ 

1 

D = 0.3 rem, dose to the critical organ 

118ti85t 

I! = effective energy (Xev) absorbed in the 

Io 

critical organ per disintegration 

total amount (p.1 of radioisotope taken into 
body by inhalation or ingestion In 8 single 
event (for purposes of calcdation assmad 
ta be over 8 ped& of not more th8n 1 day) 
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f = fraction of the radlolsotope taken into the 
body that arrives in the critical organ 

T = effective half-life in days 

m = mass of critical organ in grams 

RBE = relatim biological effectiveness factor 

t = exposure period : 7 day8 

5. Maxinun Permissible Weekly Intake is that quantity which can be 
taken In weekly after the hitiel %xlmun Perarisslble Single Intake 
and is calculated from Maximun Permissible Single Intake. 
intake is equal to that portion of Single Intake which has been 
eliminated by radioactive decay and biological turnover. 
obtained as follows: 

WeHy 

This was 

t = exposure period 1 week 

and 

T = effective half-life of organ under 
consideration, weeks 

6. Chemical form or compound of radioisotope considered for original 
calculations not known. 

1. KPSI and M€VI are the same for GI Tract and Lungs, Sol. became 
tb effectivm half-life is so short. 

HRJl = 0,999 WSI for T, eff. : 0.1 week 

2, For KPSI the limiting critical organ is the GI Tract except for 
the following radioisotopes: (Lungs fnsol. disregarded). 

=1 Au 198 WPSI Kidney 
MPSI 0.1. Tract 

I 131 HPSI Thymid = 0.01 
10.1. Tract 

Fe 55 WPSI Blood = .65 
HPSI G.I. Tract -- 

Ininstances where Lungs,- Insol.-is'the lidtin& organ its value 1s 
' 

(from inspection) on the order of 0.5 to 0.9 for XPSI for 0.1. Tract. 
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-- 
A. - 

3, ?or nearly all (except 3) radioisotopes considered, 1BSI Lungs, 
soluble, is 2 times that for MPSI 0.1. Tract, 

4, WPVI values (for soluble materials) for 168 to (2.1. Tract are smallest 
for 45 of the 65 isotopes listed. 
to critical organ (as listed in MBS Handbook 52). These value8 differ 
because of (1) fraction of intake reaching critical organ; (2) size 
of critical organ; (3) effective half-life in critical organ; and (&) 
type and energy of radiation. 

By reference to Table B of this annex, it is seen that HPUI values 
as calculated are in fair agreement with lIRJI value8 based on con- 
tinuous intake in air and water as presented in NB8 Handbook 52. 

Other isotopes are limited by 

5. 
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CayPARlsoN OF Y. P. SING= INTAKE AND SING= UEEKLY INTAKB WIR1 
CONTINUOIG WEEKLY INTAKS RLQcn ON NBS 52 MPC IH AIR AND UAm 

Single Intake, Continuous Weekly Intake, 
pc/week pc/mek 

HPSI m AXE WAm 
Critical 

Iaotope Organ 

K b2 Muscle 2.0 X lo2 2.0 x lo2 2.8 x lo2 1.5 x lo2 

Na 2b T. Body 1.7 x lo2 1.7 x IO2 2.8 x lo2 1.2 x lo2 

I 131 Thyroid b.7 x loo1 2.19 X loo1 4.2 x loo1 4.6 x loo1 

Fe 59 Blood 1.6 2.1 

Fe 55 Blood 8.b x lo2 6.5 x lo1 8.b x 10’ 6.2 x lo1 

H3 T. Body 1.0 x 10 b 2.b 103 2.8 x lo3 3.1 x 1s 

Sr 90 Bone 2.2 x lo1 3.9 x loo2 2.8 x loo2 1.2 x loo2 
arm 

C lb Fat 3.1 x lo2 h.0 x lo1 1.4 x lo2 1.6 x 10’ 
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In accordance with provisions of the Atomic Energy'Act of 196, 

the U. S. Atomic Energy Commission is engaged in an extensive pro- 

gram of producing and distributing radioactive and stable isotopes. 

Isotopes have proved to be invaluable diagnostic and therapeutic 

agents and highly useful tools in scientific research, industry, 

education, agriculture, and other applications e 

8 1/2 years of the distribution program, more than &7,000 shipnents 

of radioisotopes produced in Commission facilities were delivered to 

some 21,000 domestic institutions including hospitals, clinics, research 

laboratories, industrial firms, and trniversities. - 

During the first 

The Isotopes Division, Oak Ridge, Tennessee, is responsible for 

adninistering the AX'S program of authorizing the procurement, pos- 

session, and use of isotopes and irradiation services. Inasmuch as 

radioactive materials may prove harmful if improperly handled, radio- 

isotopes may be procured only after review of applications indicates 

that radiological safety will be maintained in the proposed use of the 

radiomaterial. The Isotopes Division receives applications and issues 

authorizations for the procurement of radioisotopes; Comnission sales 

are accomplished through the AEC National Laboratories. 

This manual includes (1) information on procedures for procure- 

ment of reactor-produced radioisotopes, concentrated stable isotopes, 

and irradiation services; (2) information concerning technical and 

information services available from Comission sources; (3) recom- 

mendations for radiological health-safety; and (4) regulatory requirements. 

The information furnished herein is relatively brief. Requests for more 

II848bq 
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detailed information or application forms should be addressed to: 

U. S. Atomic Energy Commission 
Post Office Box E 
Oak Ridge, Tennessee 
Attention: Isotopes Division 

1184810 
-2- 



I. GENERAL INTOISE.IATION 

TiiE ATOKIC ENERGY ACT authorizes the Commission to- distribute 

radioisotopes to applicants seeking such materials for research OC 

development activity, medical therapy, industrial uses, or such other 

useful applications as may be developed. 

TH3 ACT further provides that the Comission shall not distribute 

radioisotopes to an applicant, and shall recall any distributed 

materials from any applicant, who is not equipped to observe or who 

fails to observe such safety standards to protect health as may be 

established by the Commission or who uses such materials in violation 

of law or regulation of the Comi3sioa OT in-a &mer &-her than as 

disclosed in the application therefor. 

- 

REGULATIONS establishing instructions and standards governing the 

procurement, delivery, possession, use, transfer (including export), 

and disposal of radioisotopes, a statement of authority of the Director, 

Isotopes Division, and an appeals procedure, uhich an applicant, denied 

materials or services by order of the Director, Isotopes Division, must 

follow to obtain a hearing have been published by the Commission under 

Title 10, Part 30, of the Code of Federal Regulations. 
* 

RADIOACTIVE AND STABLE ISOTOPES aFe sold (or loaned) by the Com- 

mission through its AEC National Laboratories, or by authorized suppliers. 

AEC National Laboratories are the primary isotope producers or manu- 

facturers. Suppliers are persons or firms who further process materials 

obtained from ASC National Laboratories. 

* 
The regulations as of July 2&, 19S&, am reprinted in Section VI11 
If this Planual. 

ll8h87I 
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CATALQGS AND PRICE LISTS, or a brochure describing available iso- 

topes and services may be obtained from a number of private and com- 

mercial suppliers as well as the following AEC National-Laboratories: 

Oak Ridge National Laboratory 
Carbide & Carbon Chemicals Company 
Post Office Eox P 
Oak Ridge, Tennessee 

Attention: Radioisotope Sales Department 

Argonne National Laboratory 
University of Chicago 
Post Office Box 299 
Lemont, Illinois 

Attention: Special Materials Departrent 

Brookhaven National Laboratory 
Associated Universities, fnc . 
Upton, Long Island, New Pork 

Attention: Isotopes and Special Materials Group 

Mound Laboratory 
Monsanto Chemical Company 
Miamisburg, Ohio 

Attention: Operations Division 

National Reactor Testing Station 
Phillips Petroleum Company 
P. 0. Box 1221 
Idaho Falls, Idaho 

Attention: Atomic Energy Division 

APPLICATIONS FOR RADIOISOTOPE PROCUREPENT and EEQUESTS FOR STABLE 

ISOTOPES should be sent to the: 

U. S. Atomic Energy Conmission 
Post Office Box E 
Oak Ridge, Tennessee 

Attention: Isotopes Division 

1184874 -4 - I 



The Isotopes Division receives applications and issues authorizations 

for the procurement of radioactive and stable isotopes, isotope- 

labeled compounds, and related services. 

'VIRITE TO THE ISOTOPES DIVISION for application forms, information 

on policies and procedures, and related services. 

WEZITE TO UC NATIONAL LABORATORIES AND SUPPLIERS for catalogs and 

price lists, information on availability of materials and semces, 

production and shipping schedules, and information on invoices and 

billing. 

NATURALWI-OCCURRING RADIOISOTOPES The Isotopes Division authorizes 

the distribution of reactor-produced and some cyclotron-produced radio- 

isotopes. For information concernkg procurenrent of uranium and thorium 

write to Licensing Controls Branch, Division of Construction and Supply, 

U. S. Atomic Energy Commission, 1901 Constitution Avenue, N. W., 

Washington 25, D. C. 

__ - 
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11. RADIO1SOTOP"oS 

Available Materials and Services 

'ME BASIC RODUCTS available from Commission facilities are: 

1. Unprocessed irradiated materials 

(a) Service irradiations of targets furnished by 

the applicant. 

Routinely irradiated batches or "units .I1 (b) 

2. Chemically processed radioisotopes 

(a) From target materials. 

(b) From uranium (fission products). 

Processed radioisobopes are available Croat Commission 

distributors primarily in simple chemical forms. 

Radioisotopes and irradiations of elements of atomic number 3 to 83 

inclusive are routinely available for all uses. 

and Polonium 210 are available for =search uses. Service irradiations 

of elements above atomic number 83 are not normally available but will 

be considered provided there are no security restrictions (such as for 

the irradiation of uranium) and the target material will not affect 

the safety of the reactor. 

In addition, Tritium 

AEC Facilities for Radioisotope Production 

OAK RIDGE NATIONAL LABORATORY. The graphite reactor at ORNL is 

U 
the major source of AEC-supplied radioisotopes. The approximate flux 

U 
FX,lJX is the number of neutrons passing through a square! centimeter 
In one second. 

1184814 
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of this reactor is 1 x 10" - 7 x Idu. The maximum sample size which 

II 11 

can be produced is 3/b 

.7n 
Js 

dia. x 2-710 for an irradiated unit and 

X 34'' x 10" for a service irradiation. OW is the.primary distribu- 

tor of separated isotopes. 

The Low Intensity Test Reactor (LITR) supplements the graphite 

The flux is approximately 

n 

reactor where a higher flux is required. 

1 x l&3 and the maximum sample size for an irradiated unit is 3/8 

x 1-3/Ln. - 

dia. 

Approximately 100 different radioisotopes are produced and dis- 

tributed by Om. Radioisotopes are available in two forms: (1) - ir- 

radiated units, which are unprocessed irradiated target materials, 

shipped without nreasurement of radioactivity, and (2) p-ocessed radio- 

isotopes, the majority of which are sold in solution and the radio- 

activity measured before shipment. The graphite reactor at ORNL is 

shut down for charging and mmoval of isotopes twice a week. 

cases shorter irradiations can be performed by means of a pneumatic 

In special 

tube. 

temperature of 150' C; in some cases special canning may be used to 

Acceptable materials must be relatively non volatile at a 

permit irradiation of more volatile materials. 

Special seFvices available from OW,, include neutron activation 

analysis, and disposal of radioactive wastes. 

BROOKHAVEN NATIONAL LABORATORY. The Brookhaven reactor has an 

apFroximate flux of 1 x I& - 4 x 1012. 

3h dia. x 2-1/8 

The maximum sample size is 
It I1 I1 

for an irradiated unit and 12" x 12" x 24 for a service 

irradiation. 

that irradiation facilities can be cooled -- air, water or liquid nitrogen. 

An important characteristic of this reactor is the fact 

-7- 



The reactor possesses a hole for larger samples and facilities for 

medical treatment. 

without closing down the pile. 

An endless chain conveyor permits removing sam?les 

NATIO:!AL ,UACTOil TSSTIXG STATION. The Katerials Testing Reactor 

(MTR) participates in the isotope program in three ways: 

(a) furnish service irradiations of special materials at 
high fluxes 

(b) produce some isotopes with very high specific activities 
which otherwise would not be ailable. Available 
fluxes rase from 1 to 5 x 10 u . 

(c) furnish facilities for intense gamma irradiations. 

ARGONNE NATIONAL, LABORATORY. The Argonne Research Reactor (CP-5) 

has a flux of approximately 5 x 

primarily to institutions participating in the ANL program. 

These facilities are available 

NOUND LABORATORY. Polonium 210 sources are available from 

nound Laboratory. 

REFINED, PROCESS’CD OR FABRICATED XADIOACTIVE NAT~RIJUS. An in- 

creasing number of comrcial and industrial firms and laboratories 

supply special materials and services: 

1. Chemical Processing - special modification of the basic reactor 

products; synthesis of major intermediates; synthesis of complex corn- 

pounds. 

in Commission laboratories, sale has been limited generally to those 

compounds that are not available from private industry.) 

(Although many isotope-labeled compounds have been synthesized 

2 Isotope-labeled drugs. 

3. Fabrication - special radiation sources and devices for 

indust rial use. 

4. Consultation Service - engineering, feasibility, and cost 

studies 

1 l8481b 
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5. Instrunentation and 3adioisotope Handling Zquipment - 
especially designed for radioisotope technology. 

6. Reference Sources - Secondary beta and gama-ray standards 

and reference sources are available from the National. Bureau of 

Standards and from comercial suppliers. 

Pricing Policy 

Prices and charges for radiomaterials distributed by the Commission 

are based on actual costs to the Commission. Price reductions are made 

as economies are effected in operations. 

been reduced from $375 per millicurie to its present price of $36 per 

millicurie. Separated fission product prices have also been reduced 

as sepuation and >urification processes have been improved. 

For example, Carbon 1& has 

Prices charged for isotope-labeled compounds prepared in Commission 

laboratories are set so that costs will be recovered. 

by private suppliers of labeled compounds are fixed by individual 

laboratories, and no control is exercised by the Commission. 

Prices charged 

Radioisotope Procurement Procedures 

XPPLICATIO~! . Complete Form AEC-313, IIApplication for Radioisotope 

Rocurement,lt and mail to the Isotopes Division, U. S. Atomic Energy 

Commission, Oak Ridge, Tennessee. Complete a separate Form AEC-313 

for each radioisotope and special irradiation semce desired. The 

application form provides for statements of (1) experience of applicant, 

or employees, uith radiation and radioactive materials, (2) proposed use 

of the radiomaterial, and (3) equipment and facilities available for 

-9- 
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safe handling of radioisotopes. The Isotopes Division, in evaluating 

an application, is primarily interested in radiological health safety 

details. 

to all pertinent questions on the form thereby minimizing the delays 

occasioned in returning the application or uriting for more _complete 

information. 

Isotopes MPision. 

It is to be emphasized that complete answers should be given 

Copies of the application form may be obtained from the 

QUANTITIES. Each application should cowr the procurement of a 

specified quantity of a single radioisotope. The quantity of radio- 

isotope applied for on Form AEC-313 may cover the estimated require- 

ments for one year and may be obtained from the AEC National Laboratory 

or supplier in partial shipments - not to exceed the specified total 

quat ity 

AUTHORIZATION. Form AEC-37&, "Authorization for Radioisotope 

Procurement" will be sent to the applicant vhose application is approved. 

PROCUiBMENT. Send purchase order to the AEC National Laboratory 

or supplier after Form AEC-374 has been received. All amangemnts for 

purchase, shipment and payment for radioisotopes should be made directly 

with the AEC National Laboratory or supplier. 

Do not transfer radioisotopes except to another prson having a 

Fonn AEC-374 authorizing receipt of the material, unless othervise 

permitted b.r law or regulation. 

Radioisotope Distribution Policies 

GENERAL POLICY. "The Connnission considers it to be of vital 

importance to make isotopes available to all qualified users in quantities 

- 10 - 
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as large as can be profitably used, in variety as great as can be 

developed, and at the lowest possible cost" - quoted from the Third 

Semiannual 3eport of the USAEC. 

The language of the Atomic Energy Act is broad in authorizing 

the Conmission to distribute radioisotopes for "research or develop- 

mnt activity, medical therapy, industrial uses, or such other useful 

applications as may be developed." On the other hand, throughout the 

Act there are provisions relating to safety and protection of health. 

Therefore, Commission policies for the isotope distribution program, 

and for issuing authorizations, are established primarily on the basis 

of radiological safety. 

The Application (Form AEC-313) is designed to provide the Com- 

mission with the information needed to make a reasonable determination 

of the health and safety factors incident to the proposed use. 

general requirements are that the applicant be equipped to handle 

safely the quantity of radiomaterial requested for the use proposed 

by having : 

The 

a. Trained and experienced personnel. 

b. Suitable equiplnent and facilities (handling devices, work 

areas, shields, measuring and monitoring instruments). 

THE USE proposed by the applicant must come within those pre- 

scribed by the Atomic Energy Act. 

the following specific uses provided the experience, equipment, and 

facilities of the applicant are adequate for the activity desired. 

Applications will be approved for 

1. US~AWH AM) DEVELOPGNT. This use is specifically defined 

in the Atomic Energy Act as "theoretical analysis, exploration, and 
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experimentation, and the extension of investigative findings and 

theories of a scientific or technical nature into practical applica- 

tion for experimental and demonstration purposes, including the ex- 

perimental production and testing of models, devices, equipment, 

materials, and processes .It 

2. MZDICME. The use of radioisotopes in humans, for research, 

diagnosis and therapy, is authorized within recornendations made 

periodically by the Subcommittee on Human Applications of the AZC 

Advisory Committee on Isotope Distribution. 

tions, hospitals, clinics, or other medical organizations may apply 

for anthorization to use radioisotopes for research, diagnosis, and 

therapy. While uses for routbe diagnosis and therapy may be authorized 

for private practice, it is required, generally, that all investiga- 

Medical research institu- 

tional work and nonroutine diagnosis and theraw be conducted in an 

institution. 

to dispense drues in the practice of medicine. 

In all cases the physician must be licensed in his state 

Authorizations issued by the Connnission for the medical use of 

radioisotopes are usually in accord with recommendations of the Sub- 

committee on Human Applications of the AEC Advisory Camittee on Isotope 

Distribution. Sectioa 30.21 (b) thru (d) of the Radioisotope Distribu- 

tion Regulations contains special mquirements applicable to human use. 

(See Section VIII). 

General policies regarding the two broad categories of institutional 

use and private practice are outlined below. 

a. Staff or Instit-;Slonal Use. 

(1) Isotope Cdttee. The medical research institution, hospital, 

clinic, or other me5-lzal organization, must appoint a local isotope 
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committee (see Section VII) to evaluate all proposals for research, 

diagnostic and therapeutic use of radioisotopes within that institution. 

(2) Clinical Facilities. These should be adequate for the clinical 

care of patients and for safe handling ad disposal of radioisotopes. 

Tracer and diagnostic studies that may not require clinical facilities 

should be explained in the application. 

(3) Experience. The physician designated as the individual. 

user (Item 3, Form AZC-313), must have experience in (a) the clinical 

use of radioisotopes for the uses proposed, (b) the handling and ad- 

ministration of radioactive materials, and (c) the management of 

clinical cases. 

b. Individual Use or Private Practice. 

(1) Isotope Committee. No local isotope committee is required. 

(2) Clinical Facilities. The physician must have access to a 

hospital possessing adequate facilities to hospitalize and monitor 

radioactive patients whenever it is advisable. For uses involving 

low doses the applicant physician should have one or more hospitals 

forward a letter to the Isotopes Mvision indicating a willingness to 

admit the physicians radioactive patients if this should prove necessary 

or desirable. 

the hospital should also furnish information regarding its facilities 

If doses in excess of 30 millicuries are contemplated 

and procedures for radiological safety. This information regarding 

monitorinb, disposal,instruction of nursing personnel, etc., may be 

conveniently submitted on a Form 313 completed by the hospital. 

(3) Experience. The physician must have more clinical experience 

using radioisotopes than that generally required for staff use. 
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The physician mst have actual experience in handling and administra- 

tion of radioisotopes. 

of this experience; a statement from the local isotope.committee -:?der 

which he received his training indicating the arLount and nature of his 

experience may be submitted as evidence. 

The physician must furnish suitable evidence 

c. General 3ernarks on Nedical Use. 

(1) It is to be noted that radioisotopes currently available from 

zany of the A3C Kational Laboratories and suppliers are not guaranteed 

to be of quality and assay suitable for internal administration to 

humans. 

his application information regarding his plans for processing and assay 

of the radioisotope prior to medical use and his pertinent experience 

and facilities for such processing unless he plans to obtain material 

from a supplier uho holds an "Effective New Drvg Application" for the 

radioisotope 

An applicant for radioisotopes for human use should include in 

(2) All applications for radioisotopes to be used in human beings 

are subject to review by the Atomic Znergy Commission's Medical Advisors. 

(3) Short half-life radioisotopes (less than 30 days) are most 

cornonly authorized for use in humans. 

such as Carbon I&, Cobalt 60 and Iron 59 have been authorized for certain 

types of studies. 

Long half-life radioisotopes 

(4) Prior Research. Applications for new therapeutic use should 

be supported, whenevar possible, by data from animal experiments. Also, 

diagnostic or tracer experiments in humans should usually precede 

therapeutic use 
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(5) Use of Iodine 131 in Diagnosis of Thyroid Function only. 

Applicants frequently propose that tney will use I 131 exclusively 

for diagnosis of thymid function. 

to hospital facilities is not essential. 

for diagnostic work that: (a) the physician should procure the radio- 

material from a supplier in precisely calibrated solutions not to 

exceed 500 microcuries per vial of solution or loo0 microcuries per 

package of individual dose capsules, (b) the physician should have 

worked for at least 30 hours in a laboratory or institution previously 

approved to receive 1131 for diagnostic and therapeutic use, (c) this 

training should include active participation .in measurement and 

diagnosis of at least 10 cases. 

Under such circumstances access 

It is desirable, however, 

1 

(6) Dosage. Administration of radioisotopes should always be 

limited to the minimum activity required to accomplish the objective 

of the work. 

be anticipated, the dosage to the critical tissue (tissue of maximum 

concentration) should not exceed 300 rnillirad* per week from a single 

or repeated administration. 

from uhich a patient is suffering may justiw the use of larger doses 

of radioactivity than those recommended for use in nomid subjects.) 

Applications for new diagnostic, therapeutic, or investigative studies 

should include detailed statements concerning the following points: 

(a) Tissue of highest concentration and the relative concentration 

Ahen no diagnostic or therapeutic benefit can reasonably 

(There are instances when the disease 

~ 

I) 

rrMilliradtf is one thousandth of a Tiad.” Vtad” is a unit of absorbed 
dose of ionizing radiation and is 100 ergs per gram. 
dose to personnel this means 100 ergs per gram of average soft tissue. 

In the case of 
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therein. (b) Relative concentrLtions in the tissue of interest and 

particularly radiosensitim tissues, such as the gonads and hematopoietic 

system. (c) Biologics half-life of the radioisotope in the tissue of 

highest concentration, the tissue of interest, and the particularly 

radiosensitive tissues . 
(7) Nonnal Adults and Nonnal Children. The use of radioisotopes 

In normal subjects for research purposes must be viewed with caution. 

However, proposals for such use will be considered provided the problem 

cannot be studied properly by other methods and provided the radiation 

dosage level in any tissue will have no significant biological effect. 

In general, the amount of radioactive material used per kilogram of bo@ 

weight should be smaller in children than in adults. 

-- 
'C 

(8) Normal Regnancies. The use of radioactive material in all 

normal pregnancies is strongly discouraged where no therapeutic or 

diagnostic benefit is to be derived. 

(9) Sealed Sources. The physician must have specialized training 

in the therapeutic use of the radioactive device considered (teletherapy 

unit, beta ray applicator, etc.), or must present experience equivalent 

to such training. 

3. INDUSTRIAL USFS. (a) Commercial and industrial uses of radio- 

isotopes are in three general groups: 

(1) Radiation sources and devices used to control industrial 

processes . 
(2) Sadioactivity used in a process but not appearing in any 

product sold to the public. 

- 16 - 
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(3) Radioactivity present in products sold to the public. 

The safety factors to be considered in industrial uses are much 

the same as those pertinent to use of radioisotopes in laboratories. 

If the activity is well shielded, otherwise controlled, and under 

the supervision of trained workers, the use would be considered safe. 

The levels of beta and gamma activity permitted in products sold to 

the public should be controlled so that radiation at the surface is 

negligible and the product so constructed that the possibility of 

ingestion or inhalation of radioactivity is also negligible. 

applications, althoueh not expressly discouraged, are reviewed very 

carefully and conservatively from a radiological L safety viewpoint. 

In addition, when products are stored, monitoring should show that 

Such 

the radiation level is within safe limits. 

b. Industrial Radiography. 

The increasing use of Cobalt bo, Iridium 192, and other radio- 

materials for industrial radiography, both within institutions and in 

the field, has pointed up the necessity for a sound radiological safety 

program when handling relatively large radioactive sources for such 

purposes 

Applicants seeking radiocobalt for industrial radiography may or 

may not have used radium or X-ray machines previously. Bperience 

gained through radiographic testing either with radium or with X-ray 

machines should be indicated on the application. 

experience should prove to be a helpful background to the applicant, 

it alone will not ordinarily qualify him to use gamma emitting radio- 

isotopes since the techniques used in the two types of radiography are 

Although X-rq 
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quite different, 

relatively small, X-ray experience alone nay be adequate. 

In some instances, when the radioactive source is 

Radiation exposure records are particularly necessary in connection 

with radiographic use of radioisotopes. 

to Title 10, Part 30, Sections 30.50 thru 30.% of Code of Federal 

Regulations: 

required. 

available to the Atomic Energy Conrmission upon request. 

Theref ore, attention is called 

Radioisotope Distribution, in which certain records are 

As stated in these regulations, the records are to be made 

Users of sealed gamma emitting sources for field radiography 

must obtain film badge service and routinely report to the Isotopes 

Division personnel exposures as determined by such film badges for 

three consecutive months. Under certain circumstances dosimeters or 

pocket chambers also may be desirable. 

instrument should be on hand or immediately available to each person 

Further, a radiation survey 

or team using such sources. The lower range of this instrument should 

be suitable for monitoring permissible levels in continuously occupied 

areas and the upper range should be sufficiently hie, as to permit 

measurement of the maximum radiation likely to be encountered from the 

source, as for example, in locating a source should it be lost. 

In some instances institutions or firms, applying for radioisotopes 

for industrial radiography, furnish on-the-s?ot training for their 

radiographic operators. If such a course is to be given, the applica- 

tion for the radioisotope should describe completely the type and 

extent of instruction to be offemd both to supervisory personnel who 

will direct the handling of the isotope and to non-supervisory personnel 

who will actually use the material. All pertinent infomation should be 
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included such as instructions provided personnel regarding biological 

effects of radiation and safety hstructions to be follo-yed by operating 

personnel and others. 

The following information should be included in an application, 

or attached to the application, when requesting radioisotopes for 

radiography. 

(1) Description of the training and experience with high energy 

gamna emitting radioisotopes of all persons who will use or supervise 

the use of radioisotopes, with particular reference to types and 

amounts of radioactivity handled. 

(2) Sensitivity range and type of surcvey meter. If a meter is 

not now available what provisions are made for detemining safe working 

distances and locating possible lost sources? 

What is the maximum weekly personnel radiation exposure or (3) 

dose which will be permitted? 

(4) Methods of calibrating and processing film badges. (Nam 

of film badge supplier will be of assistance, if details of calibration 

and processing are not known.) 

(5) Will pocket meters be used? If so, how frequently brill they 

be read and how will they be calibrated? 

(6) Description of remote handling equipnent, with particular 

reference to length of device and type of connection to the source. 

If "fish pole and string1' is to be used, describe procedums and 

facilities for attaching string, chain, etc., to source and repairing 

them when broken. How much radiation are personnel expected to receive 

while attaching this string, chain, etc., to source? How long will 

unshielded source be handled or carried between llsetupsll? 
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(7) Description of available shielding equipment, both storage 

containers and shielding during operation. If source is to be used 

in a ganna exposure shield, describe minimum thickness of shielding 

available, type of shielding material, and mechanism for bringing 

source to "on'l or Itoff11 positions. 

(8) Estimate of time involved in removing source from container 

and positioning it, and returning source to container after exposure. 

Approximately how many exposulles wiU be made each week by any one 

person? 

(9) Description of exposure room, if any, giving its geographical 

relationship to adjoining work areas and an estimate of the radiation 

intensity in tkese adjacent areas when (a7 the source is in use, and 

(b) when the source is in its container. 

(10) '&at measuEs are to be taken to prevent access of un- 

authorized persons to the site of operation? 

(Ill Will the source be used only at the address stated on the 

application or in the field? 

(12) Do you plan to encapsulate the source or do you plan to 

purchase an encapsulated source from a commercial firm? 

to do the encapsulation 'in your own laboratories describe in detail 

procedures to be followed, equipment and facilities to be employed, 

prior experience in this technique, and estimated personnel radiation 

exposure expected in carrying out the operation. 

If you plan 

c. 

radiation source must be encapsulated prior to use. This precaution is 

Encapsulation of Cobalt 60. Metallic Cobalt 60 to be used as a 
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necessary since the oxide created on the surface of neutron irradiated 

Cobalt 60 tends to flake off thereby presenting a contanination problem. 

Other gama sources should be encapsulated suitably for manipulation. 

UC National Laboratories are prepared to encapsulate Cobalt 60 for 

all Federal agencies, and AEC facilities, including both the encapsula- 

tion service and capsule if desired. 

facility wishes to furnish its own capsule, a drawing of the capsule 

should be forwarded to the laboratory to assure that it will be adaptable 

to remote-handling equipment. 

If the Federal agezcy or AX 

As a general rule, AEC National Laboratories will not furnish 

capsules or pre-encapsulated sources to persons, other than Federal 

agencies or AX facilities, if such pre-encapsulated sources are 

Itroutinely avallable , It from commercial suppliers. 

be given, however, to the encapsulation of any source, regardless of 

activity, if the user is unable to obtain such source through com- 

mrcial channels. 

Consideration will 

General Authorizations 

Most authorizations are issued for the procurement of a specified 

However, under certain conditions, quantity of a single radioisotope. 

“Generalt1 Authorizations are issued for the procurement of any quantity 

of any reactor-produced radioisotope (of atomic nunber 3 to 83 inclusive), 

from any AEC National Laboratory or supplier. 

are available for (1) research and development activity, (2) medical 

use and (3) processing of radioisotopes for resale to other authorized 

persons. 

General authorizations 
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Standard application forms may be obtained from the Isotopes 

Division for the types of general authorizations described telow. 

1. WX3AL AUTHORIZATIONS FOR RZSEARW. AND DEVELOPENT. A General 

Authorization for research and development permits the applicant to 

use radioisotopes at a specified location for any Vesearch and develop- 

ment activityt1 as defined on page - of this Manual. 

such a general authorization, the applicant must have 

To qualify for 

a. 3eceived a reasonable number of llAuthorizations for 

Radioisotope Procurementtt for a variety of radioisotopes for 

a variety of research and development activities. 

b. Established an institutional isotope committee 

(see Section VII) which will review and approve, in advance 

of purchase of radioisotopes, proposals for use of radio- 

isotopes in the institution. 

c. Appointed a radiological safety officer 

(see Section VIL). 

2. GZNERAL AUTHORIZATIONS FOR MEDICAL USE OF RADIOZSUl'OPES. 

A General Authorization for medical use of radioisotopes permits the 

applicant to use radioisotopes at a specified location for any clinical 

use approved by the medical isotope committee. 

general authorization, the applicant must have 

To qualie for such a 

a. Received a reasonable number of "Authorizations for 

Radioisotope Procurementn for a variety of radioisotopes for a 

variety of clinical studies in humans. 

b. Established a medical isotope committee (see Section mI) 

on human uses which will review and approve, in advance of purchase 
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of radioisotopes, proposals for clinical use 3f radioisotops 

in :he institution. 

c. Appointed a radi3logical safety officer (see Section '111). 

3. ;S>;ZUX, AUTE03IZiTIONS %32 PAOC2SSI:iS. X %nerd Authoriza- 

tion for processing radioisotops prnits the applicant to ?urchase 

any quantity of any radioisotope for processing and resale to other 

authorized persons. 

applicant must have 

To qualify for such a general authorization the 

a. 

Radioisotope 

of radioisotopes. 

Received a reasonable number of nAuthorizations for 

for processing and resale of a variety 

b. Appointed a radiological safety officer (see Section VII). 

Annual renewal of a general authorization is subject to review of 

the applicant's records and facilities by a member of the radiological 

safety staff, Isotopes Division. 

Sealed Sources 

A SEALED SOURCE means a radioactive material encased in, and to 

be used in, a container, such as metal, glass, or plastic, in a manner 

intended to prevent leakage of the radioactive material. 

THE CONTAINER must be highly resistant to damage due to (1) action 

of chemicals outside the container, (2) action of chemicals inside the 

container, (3) radiation from the encased radioactive materials, 

(4) vibration or other mechanical injury, (5) thermal stress, and 

(6) vapor pressure produced by the contents. 
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ny - 
L& SOL'3CZ HOL3Z;I is the chmber, box, or 3t'r.er enclosure which, 

as an integral put of tF.e equipnent, houses tke cmtainer. 

KAKJFACT!,TW.S X:D S'JPPLEAS of sealed soqxces. mst include the 

following information on Form GC-313: 

1. The amount of activity in each source. 

2. A description of what the source is designed to do. 

3. A description of the source design and fabrication. 

4. 

5. 

Details of pre-delivery leak tests. 

Description of uarning labels appearhg on the source and/or 

upon the device incorporating the source. 

6. Safety features of the device designed to nininize radiation 
.d 

exposure to personnel. 

7. Instructions provided to customr regarding safe use of the 

. device. 

Radioisotope Order Blank, Form AEC-375 

The "Radioisotope Order Blank," Form AEC-375, has been prepared 

for use by all Federal agencies ordering radioisotopes, or irradiation 

services from AEC National Laboratories. No other type of oder blank, 

purchase order, or contract with Federal agencies will be accepted by 

AEC National Laboratories. 

Federal agencies after having executed Form UC-313, Application 

for Radioisotope Procurement and received an Authorization for Radio- 

isotope Procuremant, Form AEC-37b, will submit the latter form (unless 

previously filed with the AEC National Laboratory) together with this 

Order Blank to the AEC National Laboratory. 
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When submitting this order form, the requisitioning agency should 

furnish a prepared bill of lading on which shipment will be made by 

the GC National Laboratory. 

shipment will be made collect on a comnercial bill of lading to be 

converted at destination. 

If such bill of lading is not furnished, 

The United States Atomic Energy Commission is authorized by the 

Atomic Energy Act, as amended, to distribute by-product materials 

(Radioisotopes). 

operating its laboratories to perform these distribution functions for 

the A2C under cost-type contractual arrangements whereby expenses of 

the laboratory are borne by the AEC and revenue from distribution of 

radioisotopes, special inadiation services, and other sel-vices is 

applied toward reduction of operating costs. 

are set by the AEC. 

The AEC utilizes the services of the contractors 

-- 

Service fees and charges 

The operating contractor of the AEC National Laboratory accegting 

the order will retain the original and =turn an accepted copy of the 

order to the requisitioning agency. 

Commission-owned facility in lieu of a purchase order when ordering 

radioisotopes or irradiation services from another Comission facility. 

This form may be used also ty a 

Supplies of Form AEC-375 may be obtained from the Isotopes Division. 

Certificate of Compliance with Federal Food, Drug, and Cosmetic Act 

If radioisotopes are to be administered to humans or animals and 

such radioisotopes are to be procured from an AEC National Laboratory, 

a signed copy of "Certificate of Compliance uith Federal Food, Drug and 
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Cosmetic Act," F3m ~EC-lr65 should be forwarded uith the purchase 

order to the AX National Laboratory. 

If radioisotopes are procured from corzercial. supgliers for human 

or animal use, it may be necessary to file xitk the su2plier a state- 

ment similar to that which appears on Form Uc-L65. 

Authorization-Exempt Quantities of Radioisotopes 

Section 30.13 (a) of the Radioisotope Distribution Regulations 

(see page - ) provides that the quantities of radioisotopes listed 

in section 30.71 schedule B: Exempt Quantities, are exempt from the 

requirements of sections 30.20 through 30.53. 

exempt quantities11 may be procured from a distributor or supplier 

These Itauthorization- 

without the necessity of filing an I1Application for Radioisotope Pro- 

curement ," with the Isotopes Division and receiving an "Authorization 

for 3adioisotope Procurement .I1 

Xt is to be noted, however, that these quantities may not be 

combined or altered in such a uay as to increase the radioactivity 

of such scheduled quantities. Further, these "authorization-exempt 

quantities" may not be administered externally or internally to a 

human being except as permitted by a valid authorization. 

quantities must be used, stored, or handled in accordance with such 

radiological health-safety standards as may be established by Commis- 

sion regulation or order. 

are necessarily harmless or can be handled indiscriminately. 

These 

It is not to be assumed that such quantities 
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T3to~t P3licy 

DiVZ:4TIO:;S 32 3XS;GV3313S Eade by pers0r.s usins ra3ioisotops or 

using or manufacturing isoto?e-lakeled compounds will ce sxbject to 

patenting bj the inventor in sccordance with normal industrial practices, 

The Commission makes no reservations concerning patent rights to in- 

ventions and discoveries made by persons who receive radioactive 

materials pursuant to t5e Commission's regular program of radioisotope 

distribution. 

- 

Similar policies will govern inventions or discoveries 

made by persons using material which has 

service irradiation by the Commission or 

suant to the regular program for seI-vfce 

been subjected only to a 

one of its contractors pur- 

irradiation of material. 



111. STABLE ISOTOPES 

Available )!aterials and Services 

CONCZ::T3.;T3D ST.V3U ISOTOT3S prepared in Commission facilities 

are available, upon approval. by the Isotopes Division, as follows: 

Deuterium 

Oxygen 18 

Helium 3 

Boron 10 and Boron U 

Argon 38 

Electromagnetically -concentrated st able isotopes 
(available on loan only). 

COMb3FtCIAL AND PRIVATE SUPPLIERS process and manufacture, for 

resde, isotope-labeled compounds and instruments making use of 

enriched isotopes listed above. 

OTHEii STABLE ISOTOPES such as Carbon 13 and Nitrogen 15 may be 

purchased from suppliers without filing a request with the Commission. 

Write to AEC National Laboratories and suppliers for current 

catalogs and price lists. 

Stable Isotope Procurement Procedures 

REQUEST. Complete "Stable Isotope Request," Form AEC-100, and 

mail to the Isotopes Division. 

isotope. If electromagnetically-concentrated stable isotopes are 

desired, the request should ask for a realistic minimurn quantity of 

material which can be used in the proposed program. 

Complete a separate request for each 

A signed "Agreement 

J 184895 
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fsr Loan of Electror.3gneticdly-concentr3ted Stable Isotopes” should 

acconpn:r an initial request and is applic3ble to sLbsequent requests. 

The approved request will be returned to the applicant XPP90VAL. 

by the Isotopes Division. 

ROCUTEENT. Send purchase order together with a copy of the ap- 

proved request to the supplier. NOTE: Make procurement and shipping 

arrangements directly with suppliers. 

Do not transfer stable isotopes procured upon approval of the 

Commission without prior consent of the Isotopes Division. 

Stable Isotope Mstribution Policies 

CENERU, POLICY. Since no radiological health hazard is associated 

with the use of concentrated stable isotopes, approval of a request is 

based only on availability of the materials and feasibility of the pro- 

posed use. 

TPfE LIMITS FOR PROCUREMENT. An approved request for electro- 

magnetically-concentrated stable isotopes is valid for three months 

after date of issue. If the isotope is not procured within that time 

a new request must be submitted. 

ELECTROMAGNETICALLY -CONCENTRATED ISOTOPES. Because of limited 

supply, electromagnet ically-c oncent rated stable isotopes are available 

only on loan. 

dilute the sample will be given priority. 

the time required to perform the investigation, but not to exceed a 

Requests for investigations which will not consume or 

Samples will be loaned for 

period of six months. At the end of the loan period swples must be 

returned promptly with a certificate describing the use and dilution 

. 
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of "..e raterial (in iccorkance with terrs and conditions of the "Agree- 

ment for ican"). If, .it the end of tt.e lom period, an investigation 

is not corplete, an oxtension of the loan *rid my be requested. 

. 
-30- 
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Export 

~JTS?I'LS :."LI S~~VIC~S. Aeactor-produced radioisotopes, irradia- 

tion services, neutron activation aalyses, and c ?centrated stable 

isotopes that are routinely available under the domestic program am 

also available for sale to foreign applicants. 

are not available for ex2ort. 

Tritium and Tolonium 210 

:JSES. Subject to supply and reactor-space limitations, radio- 

isotopes, irradiqti-on services and stable isotopes may be procured 

for use in: scientific, medical, and industrid research; nedical 

therapy; and industrial applications. . - 
_.. 

PilOEDUiiE. 

made to users in its country is requested to appoint a repesentative 

or agent in the United States to handle matters connected with isotope 

prxurerient. 

Isatopes Division by or throuzh the designated representative. 

(::w.es of designated represantatives or sgents md co?i?s of a??lica- 

tron form may be obtened ty writing to the Isatops Givision.) 

Zach government interested in having isotope shipments 

Individual applications should be submitted to the 

DZSIGNATZD .G?XSZYTATI'fi - .4P?Ci:.TE::T R3C2DU3E. Zach foreign 

government desiring to appoint an official representative for isoto? 

?rocurenent should address a note to the Secretary of State, stating: 

1. The name of a representative (or agent) in the United States 

who will handle matters connected with isotope shipments. 

representative may be a diplomatic official, a commercial concern, or 

any other person or corporation selected by the foreign government. 

The representative should be authorized to maintain liaison with the 

(Such 
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V. S. ;,tor.ic 3nergy Comr,ission and to conplete financial and shipping 

arrangene?e,ts, such as pajments for naterials, deposits for shipping 

cont3iners, and zrransements for transportation); . 

2. ;b.it the representative is actnorized to certify in behalf of 

the government to the accuracy of the information set forth in each 

application for isotopes ; 

3. That the government understands that there are special health 

and safety hazards arising out of the possession, handling, or use of 

radioisoto,pes, and that such hazards require special protective measures; 

L. That the government agrees that neither the United States 

Govemnt, nor any United States distributing agent, shall be responsible 

for injury or damage caused by, or in the application of, any radioiso- 

- 

tope delivered. 

CLiTIFICATE. Each application for export 

tain the followin2 statement: 

of isotopes should 

The undersigned, in behalf of the govemnt he represents, 

to the followin; statement: 

con- 

gees 

1. To furnish the U. S. Atomic Energy Commission upon request, 

or in my eveqt at intervals of not r.ore than one year, results of 

progress obtained with the use of isotopes procured from its facilities; 

2. That the materials will not be used in a manner other than 

described in %he request; 

3. To facilitate exchange of information and visits relative to 

work with isotopes between qualified scientists in accordance with 

normal scientific practice. 

- 32 - 
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.:CTO3IZATION. When the Commission determines that the requested 

material or service can be furnished, an !'Authorization for Procure- 

ment of Isotope for Zxp~rt,'~ Form AZC- , will be issued to the 

designated representative. 

PROCUXIZNT. Send purchase order to the distributor or supplier 

after Form UC- has been received. - Note: The Isotopes Division 

issues authorizations but does not ship or sell isotopes. 

rangements for purchase, shipment, and payment directly with dis- 

tributors and suppliers. 

TRANSPORTATION. 

Nake ar- 

Shipping arrangements should be made with the 

supplier. Shipment from Atomic Energy Commission facilities will be 

sent to any point within the continental limits of the United States, 

shipping charges collect. Customs clearance and transportation out- 

side the continental limits of the United States should be arranged 

by the designated representative. 

gXPORT LICENSE. A Department of Comrce license is also required 

for export of isotopes. An "Application for Export License," Form IT-Ll9, 

should be submitted to: 

Bureau of Foreign Comerce 
U. S. Department of Commerce 
Washington 25, D. C. 

Attention: Chemicals Division 

An export license covering a particular shipnent may be obtained 

or the Department of Commerce may issue to the official representative 

a blanket license, good for one year, covering all items on the 

United States export list, as authorized by the AEC. 

I I84qOO 
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Imp rt 

MATEiiIALS M!D SZRVICES. 3adioisotopes and irradiation services 

subject to Commission regulations may be obtained from Canada and the 

Ynited Kingdom. 

Write to suppliers for catalogs and price lists of materials and 

senrices. 

APPLICATION PROCEDURE. Complete IIApplicat ion for Radioisotope 

Rocurement," Form A2C-313, and mail to the Isotopes Division. 

under Item 8 that the radioisotope will be procured from Canada or the 

Ynited Kingdom. "Authorization for iiadioisotope Procurement,81 Form 

GC-374, will be issued to an applicant hose application is approved. 

NOTE: Persons holding General Authorizations may obtain radioisotopes 

from Canada or United Kingdom by furnishing a copy of the general 

authorization without submitting another Form AEC-313. 

Indicate 

PilOCURE22NT FROK CANADA. A set of the Canadian application, 

Form AECL-247, and U. S. authorization are required by the Canadian 

supplier before final action can be taken by the Canadians. 

applicant desires, he may forward the Canadian application to the 

Isotopes Division at the sane tine as he submits the Form MC-313. 

The Isotopes Division may then send the Canadian application and valid 

authorization to the appropriate Canadian office.) 

shipment and payment should be made directly with the supplier. 

(If the 

Arrangements for 

PROCUREKEKT FROI.; THE UNITED KINGWK. A person holding a valid 

Form AEC-37L, may place his order directly with the British supplier. 

A cow of Form AEC-37b should be submitted to the British supplier 

Kith the order for the isotope. All arr%angements for shipment and 

payment should be made directly with the supplier. 
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V. RADIOLOGICAL SAFETY 

'The Commission shall not distribute any by-product materials to 

any applicant, and shall recall any distributed naterials from any 

applicant, -410 is not equipped to obseme or who fails to observe such 

safety standards to protect health as may be established by the Com- 

mission or who uses such materials in violation of law or regulation 

of the Commission or in a manner other than as disclosed in the appli- 

cation therefor." From the Atomic Energy Act. 

RADIOLOGICAL-SAFETY CONTROL MEASURES EXERCISED BY THE COMMISSION. 

In discharging its responsibility for promoting safe use of radioiso- 

topes the Commission exercises the following controls and measures: 

(1) Control by Allocation. Radioisotopes may be-procu~Wd 

only upon authorization of the Commission. 

details of the application procedure. 

See Section I1 for 

(2) Radiological Safety Education. Through correspondence, 

on-the-job visits, and various publications, the Cormnission advises 

and assists in the development of safe radiological procedures and 

programs. See Section VI for details of the Information Program. 

(3) Visitation by aadiological Safety Branch. Technical 

specialists of the Radiological Safety Branch, Isotopes Division, 

routinely visit radioisotope users to assist in radiation pro- 

tection problems and determine if radioisotopes are beine used 

in a safe manner. 

radiological safety are observed and evaluated including such 

items as: 

laboratory facilities, shielding, ventilation (including hoods, 

Facilities and procedures for maintaining 

handling equipment (tongs, pipettes, devices), 
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closed system), storage facilities, radioisotope handling pro- 

cedures, film badges, dosimeters, pocket chambers, other monitor- 

ing instruments, radioiogical nonitoring procedures’, warnkg 

signs, waste disposal, and records. 

(Consultation on feasibility of specific isotope ap2lications 

is not handled by the Isotopes Division inasmuch as this service 

is available from a number of commercial firms and private 

consultants .) 

RADIOLOCICAL SAFETY IKSTXJCTIOKS. Instructions issued by the Com- 

mission for safe use of radioisotopes are based on recomendation of 

the National Committee on iiadiation Protection, experience gained in 

Commission laboratories, and on the job visits to radioisotope users. 

Recommendations of the NCBP are published by the National Bureau of 

Standards in a series of Handbooks (see Section VI for list of Hand- 

books and how to obtain then.) 

BASIC PRTNCIPLES OF RADIATION CONTROL. Radiation safety is main- 

tained by shielding, by distance from the radioactive source, by time 

limits of exposure or by a combination of the three. 

may result from (a) external exposure or (b) internal exposure. 

Excessive external exposure may result from inadequate shielding, or 

failure to observe time4istance limitations by working too closely to 

a radiation source or remaining within a radiation field for an exces- 

sive length of time. 

inhalation of radioactive materials or introduction of such substances 

into the body through open wounds or breaks in the skin. 

Radiation injury 

Internal exposure may result from ingestion or 
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Methods of Radiation Control 

A radioisotope user should have physical facilities, handling 

equipment, storage containers, and survey and monitoring instruments 

suitable and adequate for the tjjpe and amount of radioisatope(s) he 

is using. 

disposal methods, and radiation survey and monitoring procedures should 

Operating procedures, including handling techniques, waste 

be designed to assure minimum radiation exposure. 

TIG-ML,ATION AND INGESTION. Protection from inhalation or ingestion 

of radioactive materials is accomplished by (1) controlled ventilation 

to keep dusts, gases, and vapors out of the air, (2) rigorous house- 

keeping to control radioactive contamination, and (3) avoiding op- 

portunities for direct ingestion (such as by use of renote pipettor). 

INSTRUIENTATION. All users of radioisotopes distributed by the 

Commission are required to have adequate instrumentation for (1) measure- 

ment of activity, (2) monitoring radiation levels, and (3) personnel 

protection. 

the level of activity. 

Yiadiological Monitoring Kethods and Instruments .'I 

that do not require instrumentation should be explained in an applica- 

Choice of instrument depends on the type of radiation and 

Refer to National Bureau of Standards Handbook 51 

Exceptional cases 



-I commeftlaLiuxus. 

DISPOSAL OP %STE U3IOISOTOPSS. Two general ne:hods of control- 

ling wastes are: 

dispersal. Disposal may be accomplished in the follo-ding ways: 

(1) gaseous and airborne materials may be controlled by filtration and/or 

dilution with air; (2) short-lived radioactive liquids may be controlled 

by storing them until they decay to a safe level and/or by dilution with 

water, (3) long-lived radioactive liquids may be controlled by concen- 

(1) concentration and storage and (2) dilution and 

tration or evaporation to a solid state and either stored or buried, 

and (k) solid radioactive and contaminated materials zay be disposed 

Df by burial in soil or disposed in the ocean under controlled con- 

ditions. 

nenaations for Waste Disposal of Phosphorus 32 and Iodine 131 for 

Medical Users, 

Carbon lL *.Jastes,lf and a handbook now in press regarding disposal of 

radioactive wastes in the ocean.) 

(Refer to National Bureau of Standards Handbook L9 "Xecom- 

Handbook 53 "Xecommendations for the 3isposal of 

SPZCIAL DISPOSAL SZRVICE. Upon arrangemnt with the facility 

involved, reactor-produced radioisotopes, and materials and equipment 

which have become contaminated from the use of reactor-produced iso- 

topes, may be returned for disposal to the following Commission 

facilities: 

Berkeley, California, will receive radiomaterials from users in the 

San Francisco Bay Area. 

The hdiation L3boratory, University of CalFfornia, 

Oak Ridge National Laboratory, Carbide and Carbon Chemicals Company, 

Oak Ridge, Tennessee, will accept radiomaterials from users in all 

sections of the country. 
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In addition, authorizations have been issued for operlting of 

cxmercial disposal services. 

Arrangements for disposal service sho>dd be made directly with the 

AEC receiving facility or an authorized conmercial disposal firm. 

Caution Signs 

Persons using radioisotopes are instructed to mark areas where radio- 

isotopes are used or stored with an appropriate caution sign posted in a 

conspicuous location. 

be satisfactory. Ordinarily the background is yellow and the ixinting 

magenta. A caution sign is not required for hospital rooms cx other 

areas *ere radiation patients are placed or for areas temporarily used 

for radioisotopes under constant supervision of a competent person. 

A sign similar to the one reproduced below uould 

- 39 - 
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VI. ECIJ.NICAL SERVICES 

Information Program 

R3 FIVE-FOLD P3OGR4E.i sponsored by the Commission for developing 

wider use of isotopes is as follows: 

1. Provide references on isotope uses. 

2. Provide information on isotopic materials and procurement 

policies and procedures. 

3. ?rovide information on radiological safety in the storage, 

use and disposal of radioisotopes. 

h. Assist in developing and presenting radioisotope technique 

training courses and in the production of training films and other 

visual aids. 

5. 

To effect this program, the Isotopes Division publishes, in addition 

Encourage industrial and commercial participation. 

to this Manual, announcements of changes in policies and procedures; 

lexds training films and slide illustrations; maintains an extensive 

biblioeraphical index. 

MAILING LIST. Official distribution of informational material from 

the Isotopes Division is limited to a departmental and institutional 

basis; that is, one copy of each publication is forwarded to each 

authorized applicant plus an additional copy for each using department. 

Official distribution is further limited to "Current users" or to those 

departments and institutions uhich have received Commission authorization 

to procure stable or radioactive isotopes within the preceding 18-month 

period. The official distribution list is revised each June. 
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NBS G-XDBOOKS. The National Bureau of Standards 3andbooks listed 

below ma;. be purchased from the Superintendent of kcluncnts, Government 

Printing Office, Wxshington 25, D. C. The Handbooks are. useful sources 

of infomation of a radiological-safety nature; they contain recom- 

mendations of the National Comittee on Radiation Protection. 

Handbook 27 - Safe Handling of Radioactive Luminous Compounds - $0.10 

Handbook 41 - Medical X-3ay Protection up to Two Million Volts - $0.20 

Handbook 32 - Safe Handling of Radioactive Isotopes - $0.15 
Handbook b7 - Recommendations of the International Commission 

on Radiological Protection - $0.15 

Handbook L8 - Control and Removal of Radioactive Contamination 

- -- 
in Laboratories - $0.15 

Handbook 49 - Recornendations for Waste Disposal of ?hosphorus 32 

and Iodine 131 for Kedical Ysers - $0.10 

Handbook 50 - X-Ray Protection Design - $0.15 

Handbook 51 - Radiological Monitoring Methods and Instruments - $0.15 
Handbook 52 - Maximum Permissible Amounts of Radioisotopes in 

the Human Body and llaximum Permissible Concen- 

trations in Air and Water - $0.20 

Handbook 53 - Recommendations for the Disposal of Carbon l.L 

Vastes - $0.15 
Handbook 56 - Safe Handling of Cadavers Containing Radio- 

active Isotopes - $0.15 

TRAINING FILES. The Arqy Signal Corps, with the technical assistance 

of the Atomic Energy Commission and its contractors, has produced for the 

Medical Illustration Semice of the Armed Forces Institute of Pathology, 
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a series of training films entitled, "The iiadioisotop." The films 

that have been completed are: 

(2) Properties of Xadiation, (3) Przctical Procedures of Measurement, 

(4) :,:ethodology, (5) Principles of 3adiological Safety, (6) Practice 

of 3adiological Safety, (12) Agriculture and 2esearch, and (13) General 

Sciences. Films in the series that have not yet been produced are: 

(7) Biological Effects of Radiation, (8) Kedical Research, (9) Medical 

Diagnosis, (10) Medical Therapy, and (U) Industry and Engineering. 

(1) Fundamentals of Radioactivity, 

The films are designed to Instruct professional scientific person- 

nel in the underlying principles and practical considerations governing 

the handling and use of radioisotopes. 

intended for an audience of high professional, technical and educational 

level. 

As training films they are 

If additional films of the series become available, announcerent 

will be made by the Isotopes Division. Copies will be available for 

loan from the Isotopes Division and from the various Aw Headquarters1 

Central Film Libraries. 

A "Guide to the Training Film Series" is available from the Isotopes 

Division. 

audience level, technical director, background, purpose of the films, 

animation, fact density, how to get the most out of the films, organiza- 

tion of the film series, and includes a brief synopsis of each film in 

the series. 

The Guide provides general information on objectives, 

SLID2 1LLUSTIUTIOI:S. The Isotopes Division has ?repared, primarily 

for use as lantern slides, an extensive series of line-drawing illustrations 

wnich are valuable aids for educators, lecturers, and sc ^'ants. The subject 



zatter includes isotope production, isotope characteristics, isotop 

distribution, and isotope applications in biology, nedical research, 

diagnosis and therapy, agriculture, chemistry, physics and industry. 

Copies of the illustrations in the form of 3 

available on loan from the Isotopes Division for reproduction purposes. 

II 

x 10" glossy prints are 

BIBLIOG.URTIES. From tine to time the Isotopes Division issues 

bibliographies giving references to published work done with isotopes 

procured through Commission facilities. 

similar to those published In the reports, "Isotopes.. . A Three-Year 

Summary of U. S. Distribution," and I*Isotopes. .. A Five-Year Sumnary 

of U. S. Distribution." 

the Superintendent of Documents, Government Printing Off ice, Washington 25, 

D. C., at 45# and $1.00, respectively. 

These bibliographies are 

The two published reports are for sale by 

ISOTOPICS - ANNOUNCEPENTS OF THE ISOTOPES DIVISION has been pub- 

lished on a quarterly basis, appearing in January, April, July, and 

October to inform isotope users on isotope procurement and authoriza- 

tion procedures, distribution policies, tracer techniques, methods for 

the safe handling and disposal of radiomaterials, isotope applications. 

It does not accept for publication material prepared outside AEC 

facilities. To date issues through Volume 4, No. 1 have been distributed. 

ISOTOPICS is available for general distribution from the Superin- 

tendent of Documents, Government Printing Office, Washington 25, D. C. 

The price is $1.00 per volume, or separate issues are available at 

$0.35 per copy. 

- &3 - 
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Training and Instrdctior. 

OAK 3ILDS.E I!:STIT'XE OF NUCEILS STUDIES. Instruction in the handling 

and use of radioisotopes is currently available from the Special Training 

Division, Oak Ridge Institute of Nuclear Studies. 

lecture course offered by the Institute is the only me of its type 

currently open to the majority of professional and technical people 

seeking such training. 

The laborstory and 

The four weeks basic training course offered by the Oak Tidge 

Institute covers fundamental concepts and techniques involved in handling 

and using radioactive materials. 

type of training will qualify an individual to use radioisotopes, it is 

necessary to consider not only the nature of the proposed work, but also 

the amount of radiomaterial to be used and the circumstances under which 

the work Kill be carried out. 

course will qualify an investigator to use tracer levels of radioiso- 

topes for research and development activities, provided the necessary 

laboratory facilities and instrumentation are available. 

To determine whether this amount and 

In most instances, completion of such a 

If the isotope is to be used under unusual circumstances, such as 

in a field experiment, or if the work involves some special hazard, 

it will usually be necessary for the investigator to have available, 

at least initially, the senrices or assistance of a more experienced 

user of isotopes. 

A basic training course alone is not sufficient background to permit 

an investigator to use radioisotopes in medical studies involving humans. 

Such users must have clinical experience in the particular type of ap- 

plication to be made of the radioisotopes, 

this type has been available only through participation in a group using 

radioisotopes for such purposes. 

To date special training of 
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VI1 . ADVISORY COH :ITTEZS 

me Comnissio:. s Advisory Connittee on Isotope Distribution 

An Advisory Committee on Isotope Distribution was set up in 19&7 

to aid the Commission in establishing new policies on the distribution 

of radioactive materials and to review existing policies from time to 

time. In general, the Committee reviews and makes recommendations on 

all matters pertaining to the Gomission's isotope distribution program. 

On specific problems referred to it, the Committee functions as two 

subcodt tees : 

1. The Subcommittee on Human Applications, to advise on use of 

radioisotopes in human beings. 

2. The Subcommittee on General Applications, to advise on use of 

radioisotopes in research, agriculture, industry and such other uses 

as may be developed. 

On recomnendation of the Advisory Committee, the Commission - en- 

courages every institution, which uses radioisotopes extensively, to 

form an isotope comnittee to supervise and control the use of radioisotopes 

within the institution and requires the formation of an institutional 

isotope cornittee to support an application for institutional medical 

uses or a General Authorization for research and development. 

The organization and functions suggested below for institutional 

and local. isotope comnittees follow the recommendations of the AEC 

Advisory Commit tee. 

Suggestions Concerning Institutional Isotope Committees 

FOWLA-TI~N OF Al! ISOTOPZ COI3;IT"EE Oh! HWAK USES. Membership of 

the Committee should include: 

11811912 
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1. An internist. 

2. A hematologist. 

3. A therapeutic radiologist. 

h. A pathologist. 

5. An individual. experienced in assay of radiomaterials and 

protection against ionizing radiations. 

It is to be noted that one person may serve Fn more than one of 

the above capacities. 

FORNATION OF AN ISOTOPE COKEITTEE Oh’ GZNERAL USES. The background 

and experience of members of this comittee may be diverse. 

ship may include: 

The nember- 

1. A representative of the business office. 

2. A radiological safety officer. 

3. One or more persons with training and experience in the safe - 

use of radioactive materials (radiochemist, radiobiologist , radio- 

physicist, etc .). 

4, Other representatives as seem appropriate to the scope of the 

program (agronomists, physiologists, zoologists, etc.) . 
DUTIES OF THE COMMITTEE. OeneraUy an Isotope Committee should 

have the following responsibilities : 

1. Review, grant pedssion for, or disapprove the use of radio- 

isotopes within the Fnstitution from the standpoint of radiological 

safety. 

2. Prescribe special conditions as may be necessary (such as 

physical examinations, additional training, designation of limited 

area or location of we, disposal methods, etc.). 

1184913 
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3. Receive reports from the radiological safety officer and 

review his records. 

L. Ftecomend remedial action uhen an investigator fails to 

observe safety recommendations, rules, or regulations. 

5. Keep a record of actions taken in approving the use of 

radioisotopes. 

Suggestions Concerning Institutional Radiological Safety Officers 

DUTIES. Responsibilities of this position should be assigned to 

a single individual, although specific duties nay be delegated by him 

to one or several assistants. 

discussion of responsibilities.) 

for specific duties: 

(See NBS Handbook L8, pages 2-3 for 

The following are recommendations 

1. Review all plans for the proposed use of radioisotopes from 

the standpoint of radiological safety and make appropriate recommenda- 

tions to the experimenter and Institutional Isotope Committee. 

2. Review all requisitions for radioisotope procurement to insure 

that a suitable storage area exists for the radioisotope shipment. 

3. 

storage and distribution of such shipments. 

Survey incoming shipnents of radioisotopes and supervise the 

L. Require the posting of warning signs in areas in which radio- 

isotopes are used or stored. 

5. Supply personnel monitoring devices (film badges, pocket 

meters, dosimeters, etc.) and give instructions in their use. 

6. Determine exposure potentials under working conditions and 

recomended time limits of personnel exposure and r.inimum working 

distances. 

- lr7 - ll8liqltr 



7. 

8. 

t aninst isn . 

Survey storage and working areas as frequently as necessary. 

Supervise decontanination of all spills or personnei con- 

9. Supervise the disposA cf radioactive waste. 

10. Calibrate and amawe for prompt repair of survey 

instruments. 

ll. Supervise the maintenance of complete records of personnel 

exposure; of reciept, storage, transfer and disposal of radioisotopes; 

and of unusual incidents such as spills or the loss of radioactive 

materials. 

12. Act in an advisory capacity on the design or alteration of 

radioisotope laboratories or handling facilities. 

Re cords 

IT IS IMPOZTANT to stress the need for complete records of 

personnel exposure, and of the receipt, storage, use, transfer, and 

disposal of radioisotopes. 

recorded; e.g., an incident of overexposure and remedial actions taken. 

Any unusual situation should also be fully 
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DRAFT 

Dr. Prul E. Dunbar, Commissioner 
Food pnd Drug Administrption 
Wpshington 25, D. C. 

Dear Dr. Dunbrr: 

At a recent meeting between representPtives of the Atomic Energy 

Commission rnd representatives of the Federal Food and Drug Admin- 

istration severrl problems rnd questions were discussed 8s they 

pertrin to the AEC rediaisotopes distribution progrem Pnd the 

Federal Food, Drug, end Cosmetic Act. Atteched is a memorandum 

prepared by Dr. S. Allm Lough of the AEC Isotopes Division sum- 

marizing the discussion et this meeting. 

The AX, through the Isotopes Division rnd contrPctors opereting 

AEC-owned facilities, carries on a brord progrpm for the production, 

allocation, md distribution of radioactive wteriels under author- 

ity contpined in the Atomic Energy Act of 13b6, This Act directs 

the AEC to foster the development of rpdiopctive npteripls Pnd to 

distribute such mterirls for purposes of restprch ?nd development 

in certain fields, as well as for use in medical therrpy, indus- 

try, md for such other useful rpplications es may be developed. 

By statute the AEC hrs the duty to provide for such strndards with 

respect to the use of these mterirls rs mpy be necessary to pro- 

tect health and minimize hzrrds to life and property, This func- 

tion is accomplished prirwrily through review of the PpplicPnt*s 
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quelificrtions, the method of use, 2nd purpose for which rrdio- 

isotopes are requested, prior to Puthorizing procurement. 

the JEC has published in the Federal Register rules governing the 

procurement end possession of redioisotopes, pnd studies rre now 

being mede to determine rppropriPte herlth and safety strndards 

to be published es a pert of these regulrtions. 

Recently 

As explrined during the meeting with representrtives of the Food 

end Drug Administrrtion, the ABC Isotopes Division previously has 

known the intended use of all radioisotopes Pllocate? through the 

AEC's progrem, but due to recent chenges in procedures neither 

the Isotopes Division nor the XEC distributor will be informed 

of the intended uses of "exempt cumtities" of redioisotopes pro- 

cured under the AEC regulrtions. In addition the ineugurtation 

of General Authorizrtions to procure rpdioisotopes will mean that 

AEC distributors will not know the intznded use of rrdioisotopes 

ordered from them under such ruthorizptions, 
. 

This my rlso be 

true in the c?se of other suppliers filling orders from customers 

besed on generel euthorizrtions grented by the AEC or contrined 

in the regulations. 

We understrnd the position of the Food and Drug Administration 

to be that radioactive materirls,when rdministered to humrn beings 

or animrls, ?re "new drugs" within the meaning of the Federal 
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Food, Drug and Cosmetic Act rnd, as such, mPy not be shipped 

until the shipper has an eppropripte certificate PS required by 

reguhtions issued under Section 505 (i) of the.Food md Drug 

Act. While AEC distributors have heretofore obtained such cer- 

tificates on meteriels allocated for experimentrl drug use, the 

chmges in procedure referred to Pbove will eliminate the basis 

on which to determine that such certificates would be proper on 

shipments of '!exempt quantities" or shipments wde pursumt to 

generrl authorizptions. 

Also discussed at the meeting were the ?pplications the Isotopes 

Division hes received in recent months from persons requasting 

radioisotopes to be used in, or in connection with, the processing 

of food. 

as the licensing rgency for radioisotopes allocpted under the 

Atomic Energy Act, but also its role BS mnufecturer md distrib- 

utor of such wterirls through its contr?ctors operrting AEC-owned 

facilities. An importrnt aspect of the problem presented by these 

eFplicptions is the possibility thpt the AEC may Ppprove es safe 

md distribute radioisotopes for particular uses which, later, 

the Food and Drug Administrntion might determine were in violPtion 

of the Federal Food, Drug end Cosmetic Act. 

These rpplications involve not only the AEC's functions 
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Additional discussion of the matters presented pbove is contrined 

in the attachants. 

siigges tions how the 

hpndle the specific 

We shrll Ppprecieta ycur considerrtion and 

AEC and the Food and Drug Administrrtion may 

c?ses mentioned cs well ?s.future situations 

which undoubtedly will arise, 

distribution progrrm it is our desire to mpke the procedures fol- 

lowed in submitting ppplicetions for, or obtrining, rrdioisotopes 

as simple as possible, 

tpke to interpret or rpply the Food and Drug Act with respect to 

proposed uses of r?dioisotopes, we ?re srtisfied there is need 

for close coordinrtion with the Food and 3rug Adninistration in 

the conduct of our progrrm. Although users of rrdioisotopes ?re 

advised through the AECfs regulations thrt AZC approvrl does not 

constitute complirnce with other Faderrl or Stete lmS,it would 

be an unfortuna+,e situstion if admittsdly srfa uszs of rFdioisotopes, 

for exrmple, plpced th3 user in jzcpardy under tha Food md Drug 

In crrrying on our rrdioisotopes 

mile we believe the AEC should not under- 

Act. 

Enclosed are copies of the PEC Isotopes Cetrlog Pnd Price List 

No. b, Mwch 1951, which outlines the present prowdure for pro- 

curing radioisotopes (pp, &&-SO), rnd contains the AEC published 

regulptions pertaining to these procedures (ppe 67-71) e 
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In Ptt?ctirnsnt 3, you will find 9 discussion which lerAe up to 

tha suegastion thrt rn -- Pd hoc connittzit be formsd, th? mmbzr- 

ship of which would ba composad of rspresantptivss of th2 AEC 

2nd the Food rnd Drug Zdministr?tion. This committac could be of 

considerpble rssistence in connection with rzview of rpplicrtions 

for radioisotopes involving usas of intxest ta the Food rnd Drug 

Administrrtion. It miqht rlso mks e study of the genarel relation- 

ship of th2 functions of th.3 Food rnd Drug Administrrtion end the 

AEC which partpin to the us? of rpdioisotopzs in those Preps of 

muturl intarast to both rgencies, 

We ere most mxious to effict P sPtisfPctory rrrrngamznt with 

the Food ?nd Drug Administrrtion with raspact to th2s.l mrttars, 

rnd will ba hrppy to met -Kith YCU or your rqxas,Zntatives for 

such further discussions rs mpy b;. dbsirrble to dzvelop our 

respectiva views Pnd intzrests in th;. rrdioisotop,zs distribution 

progrm. 

Vary truly yours, 

11. Pi. Foyer 
Ganzrrl Mrnpgar 

Enclosures, 
1. P.tt?chment 1, Memorrndum to Filas, Conf3rsnce of April 25, 1951 
2. Attachment 2, Use of RPdioisotoFss ?s lt?kw Drugs" 
3. 1-ttachmnt 3, Use of RPdioisotopas in Food h-ocassing and Food 

b. Isotopes, Crtplog end Price List No. 4, bfrrch 1351 
5 Forms AZC-kS, AEC-313, A3C-37h 

Stsrilizrtion 



ATTACHENT 2 

Since the initirtion of tha rrdioisotope distribution progrrm, epplicrnts 

raquesting rpdioisotopas for axpzrimentrl usa rs drugs hrve exacuted 

certific2tes of complirnce specifiad under Section 505 (i) of the Food 

pnd Drug Act md hrve submitted such certificptes to A3C distributors, 

Until the rdoption of B new procedure for distributing rrdioisotopes the 

Isotopes Division obtrixd informrtion PS to the intended uses of ~ll 

rpdioisotopes distributsd through the AEC, and whare exp2rimntel drug 

use wrrs st?ted it pdvised the PpplicFnt to submit P Section 505 (i) 

certificrte with his purchrss order for rpdioisotopes. 

This procedure WPS rdopted by the Msnhrttrn District rftzr correspondence 

from the Fod rnd Drug Pdministrrtion rdvised thrt rny mrteriPls contpining 

redioisotopes pnd intended for us2 in humrns or rniwls were Itnew drugslf 

within the merning of tha Foad rnd Drug Act, Although no datermimtion was 

mpde thpt Mmhrttrn District rllocrtions of rpdiois topes through its 

contrrctors wsrs legrlly subject to complirnce to Section 505 (i), this 

requirement of certificrtas undar th?t Saction IPS rccepted PS 8 mettar of 

policy. 

This procedure hrs been crrried over by the AEC 2nd hrs been followed PS 

Pccepted prrctice until the present time, 

recent regulrtions governing rpdioisotope distribution, two situptions hrve 

With thd publicption of the 
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arisen wherein ths suFpli3r--wh?ther it be ?n AEC-omad fpcility or otkr 

parson--will not b? =wire of th? intzndzd use of rrdioisotopss pt th2 tim; 

tha customer placss his order for such mrterirls. Thssi siturtions arise 

becruss: 

1. Cartrin smPll aurntiti2s of rrdioisotopcx hwa bem exampkd from 

tha rzquirements of submitting rn rpplicrtion to thi ISOtOpS Division 

rnd obtrining prior rpFrovrl from thrt Division before obtpining the 

mrterirls. 

"ha Isotopes Division now rpprovds gdncrrl eutharizrtions to procure 2. 

rrdioisotopas 9n.l th3s3 ?uthoriz.tions mry bi? uszd to obtrin 3ny 

isotopa in my rmount, rt such tixs PS th2 rpproved Ppplicmt dzsires. 

AEC reguletions now Farmit the procurm2nt, possession, ?nd usa of "exzmpt 

aurntities" of rrdioisotoF3s (10 C.F.3. 30.13, 3.71). Tn Vi2 sscond cess, 

the Isotopes Pivision *.rill lc?--rn rt thi: tin2 rpFlicrtion for a gJnerP1 

ruthorizrtion is m?de th~t the rpplicrnt &sires rt s9rr2 time to obtrin 

rrdioisotopes for aparimmtrl us:? PS drugs. :!owvar, the supplier will 

hrve no msthod of d2tzrrriininq thc incndd us2 of r?dioisotoFss procur=d on 

2 prrticulpr purchPsG ord2r unlsss ths Furchrsx volunt32rs this informtion. 

A consider?bld number of worthwhil? biologic31 %psriments c?n be performed 

by use of n$xcrnpt qumtities'! of radioisotopss. ?or 3xxnpl5, by using thi! 

best counting txhnique, one could mspsure th;: iodine up-tpkz of the thyroid 

in humrns by using 10 rnicrocuri3s of Iodina 131. Thus the Aninistrrtion of 
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In distributing "axeinpt aumtitiaslf of ridioiodinz, howwzr, the UC 

distributor or othzr supplizr is Pcting pursumt to t!iz rsgul3tions refzr- 

rsd to rbove. Moreovar, such fl2xzrnpt qumtiti2s1f of rrdioidhe, DS well 

FS othsr r?dioisotopes, mry ba used for prposas oth2r thrn PS drags--rnd 

often Pre. 'Yithout knowledgz of thd intendzd us2 of ths mrtxirls thersfcre, 

in ordzr to ?ssura complimc? with tha Food rqd 3rug bdministrgtionfs 

r~2gulrtions undsr Ssction 505 fi) of thz Food rnd Crug J.ct, it vould be 

necassPry for th' supplisr to (e) r2fusa ?n ordzr urilzss th3 Furchrssr 

furnishas )? certificrta thrt no drug usz Is intand-:d or (b) rsauirs a 

S?ction 505 (i) certific?te on wiry purchps? ordar for -on "cxm;t qwntivi" 

of rrdioisotopzs. 

%.ils no opinion is exprzss;.d 5s to th5 PFylicrbility of thz Food Pnd 

DrQg Act to F2rsms rec2iving or tr-nsf2rrinC "3XzFt ou7ntiti3stf of 

rpdioisotorss from EZC distributors, it is our inkntion Pt tils tine riot 

to roquirs P Ssction 505 ti) csrtific-te or othtr informtion of proposzd 

use from customers Ppplying to A3C dlstrlbutors for ffzxampt ourntitiAsn of 

rrdioisobpcsr This constitutzs .? depprture fros the proczdure prr-.viously 

followad rnd rsises for considsrPtion whrt, if any, conflicts mry rzsult 

PS concern tha Food rnd b'ug Adninistrstion. 
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Since :he definition of new drugs PS used i? the ?oood rnd Drug Pct eppeprs 

to turn on the intended use of en ?rticle--i.e*, in humen. or rnin?ls--t?.e 

shipment of r?dioisotopzs whsre intended use Is not Kncwn by ths shipper 

mry r?ise ?eg~1 issues generplly 2s to the rpplicPbility of the Focd end 

Drug Act. 

they mry be ussd for may purposds. 

RPdFoisotopes would not rppeer to be !!new drugs'!, -- per se, PS 

In rddition, the f;ct thet r shipper orisinrlly Frocures rPdioisotoces 

ps ',exempt quPntiti2sff from the A3C distrtbutor without submitting P 

9ection 505 (i) certificpte my now 1eFd him to conclude he is free to mke 

shipments without obtrinin? such certillcDtos from his custoners, 

Both the AX repulptions ?nc! 4-32 Forr 37h contrin stptemints that redio- 

isotopes procured from or on AX Ppproval my be subject to other feder2l 

or stite 1m.s.) 

(Note: 

On rppllcrtions submitted to the Isotopes Division reqcestins P specific 

ruthorizrtion to procure rpdioisotopes for sxprhentpl us? IS drugs we 

propose to continue, 2s P Trttsr of policg, tts Frrctice of rjauesting +he 

Pppr0v.d rprllcanf to furnish 2 certificrte rs rsalJir3d b:r Section 505 (i) 

wben the rnFteriels are Frocured i'ron en A3C distributor. Ye propose rlso 

to continue the notice presently contpined in the Isotopes Catalog which 

cautions users thrt such certific2tes m?:; be roauirsd whan rnrteripls ?re 

to be used for experimentel drug purposes. 

not require such certificptes for shipments of neremnt oumtitiesll, however, 

it would be desirrble if the Food md 3rug Adninistr2tion would concur thrt 

other suppliers need not reauire these certificetes Men shipping "exempt 

ourntitiesn without actupl knowledge of intended use. 

Since the AEC distributor will 
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MnPrel Authorizz tions 

The generrl Puthorization plan for procurerisnt of rpdioisotopes is out- 

lined on paps U-L6 of the AEC Isotopes Catrlog rnd Price List No. b 

(rttrched). 

mitted to procure from my supplier (AX distributor or other person) my 

rvrilrble form or qurntity of rrdioisotopes distribukd on the puthor- 

izrtion of the AEC, CIenerrl ruthorizrtions mpy be issued for "rsserrch 

md development Pctivities" in the medic91 ?nd biologicrl field, rnd rlso 

mry be issued to industrinl concerns which m?ks products for tha s?le to 

the public. 9enerpl ruthorizations pro not now grrntad to obtrin rrdio- 

isotopes for use in humpn beings, but those prmitting I'resePrch rnd 

development rctivitias" mry involve the use of r~~dioisctopes for experi- 

mentrl work in drugs. 

Under this Flm 8 holder of r generrl authorization is per- 

GenerPl twthorizrtions for VemPrch pnd davi?lopment rctivities", in most 

instpnces, will be rsauested b-- rnd grrntzd to lprge institutions in which 

mmy differant investig?tors will employ rrdioisotopes. 

vestigrtions conducted m?y be in the madicrl 2nd biologicr.1 fislds rnd 

mpy involve the use of rgdioisotops rs drugs. 

will be rdvised of intended use 2s drugs rt the time the rpplicrtion for 

2 generpl Puthorizrtion is submitted, neither thrt qivision nor the ASC 

distributor will be pwrre thrt P prrticulrr purchpse order for rrdioisotops 

will be for such uss. In f?ct, it is quita possible thrt on? purchrse order 

for rdioisotopes will covzr the reauirments of savarrl investigrtors only 

Sorne of the in- 

WtAls the Isotops Division 

one of whom mry be using rpdioisotopes for a,xperimentrl work in drugs. 

I184930 
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The semz situption mry be trua with respxt to suppliars other thrn AX 

distributors who rrz filling rsdioisotope ordsrs for l.rge institutlors. 

Brsicrlly, the question involvzd is whethar rrdioisotopes, -- per se, ?re or 

should be clrssified PS "new drugs" within tha merning of the Food rnd 

Drug Act, If the frct thpt ? shipper is not rwrre of the intended use of 

rrdioisobpes rt the timz of shipment eliminrtzs the nscessity of obtpin- 

ing P Section 505 (i) csrtificpte, the situption brought rbout by the 

adoption of the generrl ruthorizrtion plm mill cruss no problems. Howavsr, 

if rdioisotopes rr? consid3red "n8w drugs" subjxt to the Food md Drq Act 

under rll circumstrnces, the quastion of obtrining thzsa cirtificates bacomas 

importrnt. Ye sae no objection to obtrinins such certificeta wh3n in frct 

the intendad use of rrdioisotoTas is known md is for axperimmtrl work 2s 

drugs. As pointed out rbove, hoaarer, rrdioisotopes we 2150 distributad 

for mrny oth?r usas rnd it would epperr to be rn unwnrentad requiremsnt 

for the AEC distributor to insist uI:on evidmc? of ths intended use when 

P genarrl ruthorizrtion hrs bz2n grmtod by the Isotopas Division, or 

othar parmission is grmtad by thrt Division to obtain rrdioisotopes 

without disclosura of intmded us?, 

ff, from the strndpoint of tha Food rnd Drug Administration, it would te 

desirrble to obtPin certificrtes covsring shipmmts of rrdioisotopss under 

?n AEC generrl Puthorizltion, it would bd fepaiblj to follow this procsdure: 

require rn rpproved cpplicrnt to submit ;? Saction 505 (i) certificrte with 

his first order plrced with the AEC distributor und-3r P genarel Puthorizp- 

tion permitting procurement for experimentpl drug use rnd parmit thrt 

1184931 
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cartificpte to cover rll orda-s thxarftar plrcsd with the distributor 

ragrrdless of how mrny perzons 2 t thi: institutions pzrform Ifnsw drug" 

invastisztions. 

wording of th3 c?rtifLcPtS, but would enpble the AEC to continu? P policy 

of obtpining certifiwtzs without unduly burdming its distribution pro- 

cedures. 

suppliers (i.?., those othzr thrn AEC distributors) filling orders for 

rrdioisotopes bPszd on AX genarc"1 ?uthorizrtions. 

This proc2dure probrbly will raquira son2 rmision of thz 

Such m rrrpngamnt probrbly would be helpful to secondrry 

At the presznt tire tha ncjority of holders of g3narP1 ruthorizrtions rre 

institutions :+iich, undJr thz Food Fnd Drug Adrrinistrrtion rtyulrtions, 

mry be exempt fromthe rzquirdmants of furnishing czrtificFtzs b2cruse 

of th?ir strtus PS rgencijs of th.3 Ilnitsd Strt2s or 3s rgencizs of st9tes 

or municiprlitias whosa officiPl functions rquirz invzstigrtions of new 

drugs by sxp2rts. 

izrtion to procura rrdioisotopes for drug use is 2xamFt from this requirz- 

ment, howev-x, involvas =n intsrprztrtion of the Food md Prug Administrr- 

tion's r?gul-tions md r=ises th2 quastion of who will d3tmrnins thz axarnpt 

The extent to which P holdsr of rn i\EC gzneral euthor- 

strtus of rn PpprOVzd ?pplic?nt? This would 9ppe.r to be r function of 

the Food pnd Drug Administrption, although to the extsnt AEC distributors 

continue to obtain Section 505 (i) certificrtes, it would ba desirpbla to 

rgrea uith th? Food rnd Drug Administrrtion upon r principle of epplying 

the exemption from the certificrte reauirem2nts. 

stptus of the pppliwnt requesting rFdioisotops for drug invzstigrtion is 

knuwn, we should like to work on the following policy (a) thrt the ppplicr- 

tion is sufficient evidence of ffofficiP1 functionf! md (b) AEC rpprovrl 

'%em th2 gov2rnment 



-8- 

of tha Ppplicrtion will sizffice to estpblish th2t the investigitor is rn 

"expert"* 

mrke shipments of rrdioisotoces to fedsrrl or strta rgenciss without raauir- 

ing Section SO5 (i) certificrts rnd would evoid burdening the distributor 

with Pn obligstion to datsrmine tha rpplic?nt's stptus undzr tha Food 2nd 

Drug Ir c t regulations 

Ths rdoption of this policy will 3n:bll the AEC distributor to 
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Use of Rpdioisotopes in Food Processing end Food Sterilizrtim 

The Isotopes Division h?e received applications to allocate redioisotops 

to be used in processing food, pnd also has received inquiries from 0th~~ 

persons interested in obtpining rrdioisotopes for this purpose. 

In one wse the rpplicant requested 8 rrdioisotope to lebel a vitrmin 

concentrPte to be added to food. In this instcnce the addition of the 

radioisotope would be for the purpose of facilitating the mixing process 

end of reducing cost. 

while mixing was being done, the applicant could reedily determine the 

uniformity of the batch. 

uniformly distributed, the mixing process could be stopped with assurance 

thnt the vitrmin concentrste was plso uniformly distributed. 

By mersurinq the rrdioactive count of semples teken 

Once the rrdiozctivity WPS observed to be 

In the cPse of one specific rsquestwhich hrs come to ths Isotopes Division, 

the expert consultants to whom thz propos;rl HPS referred expressed the 

opinion th;rt the progrm outlined by the ppplicrnt was entirely safe. 

The half-life of the redioisotope to be used is short, thus ensuring rppid 

disrppearmce of the sourcs of ionizing rrdistion to P non-detectable lwel. 

Furthermore, the metabolic chmpcteristics of the elament involved ?re 

known. The element is ebsorbed from the gut in F very small amount; 

1 x looh of the amount presented to the intpstinal mucose would be sbsorbed. 

Almost infinitesimel amounts of the elemint would be ingested by sny one 

only 



-2- 

enimpl, hcnce no possibility of chemicrl toxicity would exist. 

rrpid d2czy of thz ndioisotopa, the normrl pzriod of 'tine elDpsing batw2an 

completion of mrnuf3cture of tha food rnd its ingistion by eny mirnrl xould 

result in P product containing rn rlmost undetectrbl3 nmount of rrdioxtive 

rnr terirl. 

Bec~use of 

At present vrrious industrial concmns rre rlso showing an intarest in using 

rpdirtions from rrdioisotopes for thz purpos.2 of starilizing food. 

ConsiderPble experimentrl work hPs been dona to show thrt brctsria, molds, 

including their spores, rnd even tissue enzymes ere compl2taly destroydd or 

functionally inxtivpted if ths totrl rrdirtion dose is high enough. 

dose required is in the ordsr of one million roentgens. 

be delivered to prckpged or unpckrged foods undsr conditions which muld 

rllow sterilizrtion in lmgs bptchss, Ona intzr3sted group hrs exprossad 

the belief thpt conditions could be sstablishsd for the stxilizrtion by 

grmmr rrdirtion of rs much PS 2 freight car lord of banrnrs, for sxrmple. 

More developmmtrl work is required, of coursa, to delineata tha conditions 

under which industrial pctivity could ba engrgsd in s?tisf?ctorily. No one 

hrs PS yet detarmined precisely how many crns of tomrtoes, or ripe olives, 

or other foodstuffs could be sterilized by rrdirtion in one batch. Rut, of 

course, this kind of informrtion rwpits only nctual tests, rnd srtisfrctory 

workin6 conditions undoubtsdly could ba es trblished. 

The 

Such r dost3 could 

In recent discussions with rapresmtrtives of the Food rnd Drug Administmtion 

it would PppePr thrt ths us2 of rrdioisotopss in food processing mpy involve 

I184935 
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It rlso pppeprs thpt thd usa of rgdio- violetion of the Food ?nd 3rug Act. 

isotopes to sterilize food would ba prohibitad by axisting rdgulrtions 

requiring all food to bs sterilized by h2at, Pnd such uszs of radioisotor2s 

might give rise to claims of rdulterrtion or misbrpnding. 

p detsrmination ky the AEC thrt a prrticular use of radioisotope will not 

be injurious to harlth, md notKithstPnding thrt rt the tims of shipment or 

consumption no mePsunble Pmount of rAiorctivity remeins in food, the pure 

Food 2nd Drug Act restricts the addition of foreign substances to f00d8a 

Notwithstmding 

The problem presented in these metters involves bPsic?lly the possible 

conflict in the performmca of statutory functions by two Faderrl Agencies, 

as such functions pertain to public herlth rnd srfety, In allocrting 

ri=dioisotopes for uses mthorizsd by the Atomic Emrgy Act, tho Isotopes 

Division is concerned not only Kith health rnd sefaty of persons working 

with md hpndling radioisotopes, but plso th2 public generplly-in situetions 

where the public mry ba rffected. 

plated generrl herlth pnd saf2ty standmds ?re intendzd to provide for the 

Tha existing AEC regulrtions ;Ind contsm- 

protection of tha generel public. 

In allocpting redioisotopes for a pwticulrr us?, the Isotopes Division is 

acting under the Atomic Energy Act rnd ragulctions issued pursurnt thereto, 

md during puthorized possession md use by Pn applicpnt, continues to 

exsrcise control over radioisotopes received from or through the AECa In 

filling orders for rrdiofsotopes, the A3C's distributors likewise act under 

Puthority of the Atomic Energy Act, regulptions of the AEC, rnd other 

instruction6 from reprasentrtives of the AEC, Under present procedures, 

I l8493b 
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lrrgt? qumtities of radioisotopes may not be obtainod from Commission 

sources until thd Isotopes Division, with rssistrnce of its technicrl 

rdvisers, hps evrlurted the desirrbility of permitting rpdioisotopzs to 

be used for the purposas requested and hrs determined to its satisfaction 

thpt the proposed use is srfe, or thrt ressonrble precrutions and procedures 

will be followed to prevent possible herlth hpwrds. Where 8 proposad uso 

involvas medicd trwtxnent or possible exposure of tha generrl public, the 

rpplicrtion for rrdioisotopes is submittzd to rnd reviewad by rdvisory 

groups composed of outstrnding doctors Dnd p,zsons with other professiorwl 

md scientific knowledge in the rrdiption fidld, 

In cPrrying on tha rrdioisotcpe distribution FrogrPm thz frct thpt othJr 

Federal or othm St?te lrws mry rffact e prrticulrr proposad us6 of rpdio- 

isotope by an applic~nt hrs bzsn considzred ganzmlly to bi: bGyond thz 

scope of consideration by the Isotopes Division in rpproving or disrpproving 

rn Ppplication. 

of various StPte puthoritia in connection with rrdioisotopcs baing dis- 

tributed in their StPtZs md to the fullast extent possibla pttexpts to 

In certain fields, howwa-, t.he A3C is am.rs of the ir.tarest 

cooprrte with such State offici?ls, 

of the Food end Drug Admiktrgtion in connection with possible uses nf 

rrdioisotopes with food, drugs rnd cosmetics under the jurisdiction of 

thet Pgency. 

The AEC is also mare of the interest 

To consider each rpplicetion for rrdioisotopzs in term of tha inppct of 

other Fsderd or State law, in pddition to crepting PdministrPtion burdans 
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on the AEC distribution progrm, rlso :70uld involvs the AEC in interprat- 

ing and applying stqtutes ?ad regubtions of other F3dar?l, St?tz or lccrl 

puthorities. 

concarn users of rrdioisotopes should be left to the rdministrrtive or other 

enforcement procedures provided by such lms. At the spme time the AEC 

is interested in fosbring the devalopment rnd axprnsion of worthwhile us38 

of radioisotopes, rnd whare such usds possibly mey be obstructed by the 

pppliwtion of other lpws, tha AEC is interested in rvoiding sitwtions 

which mry give rise to claims or other leqrl proceadings against persons 

receiving radioisotopas on AZC rpprovrl. In rddition, the AEC does not 

desire to have its distributors mking shipmnts of rrdioisotopes to be 

used by persons in 3 mrnner or for purposes prohibitzd by law, since 

trmsfers of r?dioisotopes by such distributors involve redioisotopes owned 

by the Conmission Pnd such transfers ara mede under ruthority end Pt the 

direction of the AEC. 

Genarelly, we feel the anforczment of such lpws es thay 

Where AEC ragulrtions do not raauira disclosure of intended us2 of rrdio- 

isotopes obtrined on ASC 8pproval or from AEC sourcss, nzither the Isotopes 

Division nor any AEC distributor will hrvz informtion on which to datzrmins 

the intended use rnd, consequently, will be unable to forecpst possible 

violations of other Federal or StPte 1ms rs they pzrtain to usas of rrdio- 

isotopes. 

shere radioisotopes ?re distributed or approvad for procurement only rftar 

receipt and approval of an applic?tion disclosing the intendad usz, rnd 

such use is in the food, drug, or cosmetic fields, it is the AX'S desire 
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to work with the Food rnd Drug Administrrtion to insure that rpprovrl or 

distribution of rrdioisotopes will not give risa to viclptions of tha Focd 

rnd Drug Act, 

Drug Administration designrte representatives to meet rnd considtr possible 

courses of action which mry enrbla both agencies to cprry on their repre- 

sentptive functions without unnecessary restriction or interference to 

users of radioisotopes, 

To this end it is propos3:d thpt thz AZC rnd the Food an3 

As r suggestion for considerrtion, tha AEC proposss thpt for the present 

pn ed hoc committee of the AEC ad the Food rnd Drug Administr3tion revis 

epplicrtions submitted to the Isotopas Division for rrdioisotopes involving 

food, drug snd cosmetic uses to (?) determine the inerest of the Foodbend 

Drug Adminisfrrtion, rnd (b) rscommend Pction on Ppplicrtions proposing 8 

us2 which would be in violrtion of ths Food rnd Drug Act Plthough no harlth 

hrzrrds ?re present, 

reviewing generrlly thz relrtionship of tha Fodd and Drug Administretion 

-- 

Su& P cowitteo might wall be Rssigned a tpsk of 

and AEC functions in the djv1210pnent 2nd us2 of rxiioisotopzs for the purpose 

of recommending (a) rm?ndmsnts to AEC proceduras pnd Food ?nd Drug Adminis- 

tretion regulations to frcilit?ta wider uses of rrdioisotopes within 1M- 

tptions of the Atomic Energy Act rnd tha Food 2nd Drug Act, and (b) amsnd- 

ments to the Atomic Energy Act or the Food and Drug Act to eliminate 

duplicdAon of functions, if my, or remove prohibitions on US~S of redio- 

isotopes where no heelth hawids era involved, 2nd fc) appropripte lqp1 

control or stendrrds in connection with the use of rrdioisotopes in foods, 

drugs or cosmstics PS mpy rppear to the committee to be in the Nrtionpl 

interest, 
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In reviewing spcific applicptions of r2dioisotopds tha.comnitt;? should 

not be placed in the position of apprcving or disepproving ?n 2ppliwtlGn, 

but meraly should rct PS Pn edvisory group to thz Isotopas Division, The 

responsibility of CllocPting, distributing md pppraving ppplicrtions to 

possess rnd use redioisotopes would rsmrin entirsly en AEC function. 
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Foreword 

The U. S. Atomic Energy Commission is conducting a broad pro- 
gram for the distribution of radioactive and stable isotopes. This pro- 
gram is in keeping with the declared policy in the Atomic Energy Act 
of 1946 to direct the development and utilization d atomic energy to- 

ward “improving the public welfare, increasing the standard of living, 
strengthening free competition in private enterprise, and promoting 
world peace.” 

The Isotopes Division, Oak Ridge, TCM., is responsible for con- 
ducting the Commission’s program of authorizing the distribution of 

radioactive urd stable isotopes, isotope-labeled compounds, and irradi- 
ation services. The program involves national distribution, both Com- 
mission and off -Commission, and international distribution of radio- 
isotopes. The materials and services are offered for use in scientific 
research, medicine, industry, education, and other useful purposes as 

developed. 
This catalog has been compiled by the Isotopes Division to furnish 

information and data concerning radioisotopes produced in a nuclear 
reactor, stable isotopes concentrated beyond normal abundance in 
Commission facilities, policies under which these materials are dis- 
tributed domestically and abroad, and services, both technical and in- 
formational, available from Commission sources. The information 
must, in general, be brid; for more detailed Lscussions, reference 
should be made to the Sources listed in the bibliography appearing at 
the back of this catalog. Individual inquiries should be addressed to 

U. S. Atomic Energy Commission 
Isotopes Division 
Post Office Box E 
Oak Ridge, TeM. 
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1. Radioisotopes 

ALPHABETICAL INDEX AND RADIATION DATA OF RADIOISOTOPES 

The following alphabetical list gives the reactor-produced radioisotopes which may be procured 
through the U. S. Atomic Energy Commission. In Columns 2, 3, and 4 are given radiation character- 
istics obtained from Nuclear Data, a report cornpilcd and published by the National Bureau d Stand- 

ards, Washington, D. C. (Circular 499). For additional information, rderence shauld be made to this 

report. The last two columns give the reference numbers to catalog Tables 1 and 2, wherein are de- 
scribed the chemical forms and prices of the avdlable radioisotopes. 

Catalog item No. 

Element 
Radiation, Mev 

Table 1 Table 2 
and isotope Half-life Beta Gamma processed unprocessed 

Antimony 
Sb 122 2.8d 1.36 

1.94 
Sb 124 60d 2.37 

1.6 
1 .o 
0.65 
0.5 

Sb 125 2.7~ 0.128(33 
0.299(49 
0.61 6(18%) 

0.568 51A,51B 

0.121 51B-P ,51D-P 51A ,51B 
0.60 (95% ) 
0.65( 5%) 
0.714 (24%) 
1.70(70%) 

2.06(€%) 
-2.3(0.0s) 

0.035 51C-P 
0,110 
0.175 
0.425 
0.465 
0.601 
0.637 

51C 

Argon 
A 37 34.ld K None 18-F 20 

Arsenic 
As 76 26.8h 0.4(7%) 2.1 

1.4(1%) 1.8 
2.56(21%) 1.25 

3.12(54%) 
0,567 

2.3 & < 2.76 

33A 

AS 77 40h 0.7 ?tone 33B,33C - 

1 



2 RADIOlSOTOP ES 

Catalog item No. 

Element 
Radiation, Mev 

Table 1 Table 2 
and isotope Half-life Beta Gamma processed unprocessed 

Barium 
Ba 131 12d K 0.26 56 

O.S(strong) 
-1.2(weak) 

Ba 137 2.60m 1.T. 0.669 55-F 

Ba 140 12.8d 0.48(40%) 0.540 56-F 
0.306 

0.160 
L022(60%) 

Bismuth 
Bi 210 5.od 1.17 None 83 

Bromine 
Br 82 36.0h 0.465 1.31 

1.04 
0.82 
0.77 
0.69 

0.61 
0.55 

35 

Cadmium 
Cd 109 33od K 0.088 48A ,48B 

48A ,48B Cd 115 2.3d 0.46( 6Og ) 0.52 
1.1 0.34 

To In 115 (4.5h In 115) 
Cd 115 43d 1.67 0.5 48s-P 48A ,48B 

Calcium 
Ca 45 18Od 0.254 None 20-PA,20-PB 20,21 

20-PC,2O-PE 

Carbon 

Cerium 

C 14 5740y 0.154 None 6A-P,6B-P 56 

Ce 141 28d 0.41(70%) 0.141 58-FA 58 

0.56(30%) 0.315 
Ce 143 33h 1.36 0.5 58 
Ce 144 275d 0.3 None 58-FA,58-FB 

Cesium 
Cs 131 10.2d K None 56 
Cs 134 2.3~ O.OSo(ZS%) 0.568(25 55-P 55 

0.658(75%) 0.602(100 %) 
0.794 (100%) 

-1.35 
c8 137 37Y 1.2(5%) None 55-F 

0.52(05%) 0.662 
To Ba 137 (2.h Ba 137) 

1184948 I 



RADIOISOTOPES 3 

E leii:enl 

. ~~ 

Catalog item No. 

Table 2 
Radiation, Mev 

Table 1 

and IslJtope HaU-llfe Beta Gamma processed unprocessed 

Chlurine 

-- ______ - -- 

C1 36 4.4; 1O’y 0.71 7 17-P 17 
-- 

Chromiiiin 

Cr 51 26d K 0.2b7 24 
0.32 

-- --___ 
Cobalt 

CO GO 5 2Y 0.31 1.17 27-P 27 
1.33 

Copper 

Cu 64 12.8h 0.57 3- 29 
0.65 I!’ 

K 1.34 
- -- -- __ - __ - - .---___ - 

Europium 

Eu 152 5.3y 0.9 (Sol& ) -0.3 63,ti3A 
1.7COS) 

K -1.2 

Eu 154 5.4y 0.3 (50 06) -1.2 63,534 
@. 7 (40 (&) 

1.9( 10%) 

Note: Rndidtiun from Eu 152 or Eu 154 produced by Eu~II.~) 15 nut distinguishable 
from that of the other isotope. 

Eu 152, 154 K 11 y’s 

0.75 

1.57 

0.040 < E, < I .I02 

-- ~______~ 
Gallirim 

Ca 72 14.25h 0.56 0.631 31 
0.74 O.b9 

1.00 0.83 

1.45 1.05 

1.75 1.47 

2.57 1.57 

3.17 1.81 

2.18 

2.50 

Germanium 

Ge 71 11.4d K None 33B,33C 
Ge 77 12h 1.74 0.5 33B,33C 

Au 197 7.4s I.T. 0.273 80A ,80B 
Au 198 2.69d 0.97 0.411 79A 
Au 199 3.3d 0.32 0.024(?) 79B 

- -- 
Gold 

0.051 
0.070(7) 

0.156 

0.207 

0.23(? 1 



4 RADIOISOTOPES 

Catalog item No. 
Radiation, Mer 

Element Table 1 Table 2 
and isotope Half-life Beta Gamma processed unprocessed 

Hafnium 
Hi 181 46d 0.405 0.087 

0.133 
0.136 
0.344 ( 7 ) 
0.480 

7 2A 

Hydrogen 
H3 
(Tritium) 12.5~ 0.0189 None 1A-P ,lB-P 

Indium 
In 114 Sod I.T. 0.192 49A ,49B 

72s 2.05 $(97%) 0.548 
K(38) 0.715 

0.650 b’(O.Ol%) 1.27 

Iodine 
I131 8.M 0.32(15%) 0.638 53-F 53 

O.eO(858) 0.364 
0.284 
0.080 

-0.16 
(12.M Xc 131) 

Iridium 

Ir 192 70d 0.67 12 y’s 77A-P 77A,77B 

Ir 194 19h 2.18 77A,77B 

0.137 <Ep<0.651 

0.48 0.38 
1.43 

Iron 

Fc 55 2.91~ K None 26-PA, 26-PB 26 
26-PE 

0.46( 50%) 1.1 26-PE 
Fe 59 46.3d 0.26(SO%) 1.3 20-PB 26 

Lanthanum 

La 140 40.4h 1.32(70%) 0.093 57 
1.67(20%) 0.335 
2.26(10%) 0.49 

0.82 
1.6 
2.55(4%) 
2.9(6.1%) 

1184950 



RADIOISOTOPES 5 

Catalog item No. 

Table 2 Table 1 
Radiation, Mev 

Element 
and isotope Half-life Beta Gamma processed unprocessed 

Mercury 
Hg 197 65h K 0.077 80A180B 

25h K 0.135 
0.165 
0.273 

(7.4s Au 197) 

Hg 203 43.5d 0.205 0.286 80B-P BOA ,80B 

Mo 99 68.3h -0.5 0.181(?) 42,43 
1.22 0.360(?) 

Molybdenum 

0.141 
(5.9h Tc 99?) 

Probably 3 y's 

0.74 <E? < 0.84 
~~ ~~~ 

Neodymium 
Nd 147 1 Id 0.17(3% ) 0.035 60-F 61 

0.78(67%) (Y or X ray) 
0.58 

Nickel 
Ni 59 -2x l0)y K 28 

Ni 63 85Y 0.06 None 28-P 28 

Niobium 
Nb 95 90h I.T. 0.216 40-F141-F 40 

35d 0.146 0.758 

Osmium 
Os 185 97d K 0.048(8%) 76 

os 191 15d 0.142 0.039 76 

Os 193 32h 1.10 0.14 e-(?) 76 

0.878(1%) 

0.127 

1.58(?) 

Palladium , 

Pd 103 17d K None 46,47B 
Pd 109 13.lh 0.95 None 40 

Phosphorus 

Platinum 

P 32 14.M 1.712 None 15A-P,15B-P 15,16,17 

Pt 197 18d 0.05 None 79B 
82d(? -0.54 0.6 

Polonium 

Po 210 l4Od 5.298 a O.8(weak) 83 

I184951 



6 RADIOISOTOPES 

Catalog item No. 
Radiation, Mev 

Element .Table 1 Table 2 
and isotope AnU-lUc Beta Gamma processed unprocessed 

Potassium 

K 42 12.44h 3.58(75%) 15,17,19,35 
2.04(25%) 1.51 

Praseodymium 

Pr 142 18.9h 0.66 0.134 59 
2.23 0.329 

0.490 
0.624 
1.59 

Pr 143 13.8d 0.92 None 59-F 58 
Pr 144 17.51~ 3.07 0.135(weak) 58-FA 

1.2 5 (weak) 58-FB 

Promethium 
Pm 147 2-49 0.223 None 61 -F 61 

Pm 149 47h 1.1 0.25(weak) 61 

Rhenium 
Re 186 92.8h 0.61(3% 0.132(37% 75 

Re 188 18.9h 2.10 0.15 75 

0.95 (30 s) 0.275(23% 
1.09( 67 %) 1.7 (0.7 S) 

0.48 
0.64 

0.95 
1.40 

Rhodium 

Rh 105 36.5h 0.78 0.33 44h,44B 
Rh 106 30s 3.55(82% 44-FA ,44 -FB 

2.30(18% 0.51 
o.73](17%) 
1.25(1%) 

'2.23 

37h,37B 
Rubidium 

Rb 86 19.5d 1.822(80%) 
0.71 6(20%) 1.081 

Fbthenium 

2.8d K 0.22 44A ,44B Ru 97 

Ehr 103 42d 0.222( -50%) 0.494 44-FA 44A ,44B 
0.684( -50%) 

Ru 106 1 .w 0.041 None 44-FA ,44-FB 

Samarium 

Sm 153 47h 0.68( 67%) 0.0695 62 
0.80(33%) 0.103 

0.61 (weak) - 
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.Catalog item No. 

E le ment 
hdiation, Mev 

Table 1 Table 2 
and isotope Half-life Beta Gamma processed unprocessed 

scandium 
Sc 46 8 5d 0.36(98%) 0.89 21 -P 21 

1.49(2%) 1.12 

Selenium 
Se 75 127d K 10 y's 34 -P 34 

0.067 <E, c 0.405 

Silver 
Ag 110 270d 0.087(58%) 0.676(weak) 47A-P 4 7A 

0.53(35%) 0.706(welk) 
0.759(weak) 
0.8 14 (weak) 
0.885(81%) 
0.935(31%) 
1.389(33%) 
1.51 6( 17 8) 

I.T. 0.116 

-2.12 0.656(100%) 

Ag 111 7.5d 1.06 None 46,47B 

24.5s Soft 

2.86 

~~~ ~ ~~~ 

Sodium 
Na 24 14.9h 1.39 2.758 11 

1.380 

Strontium 
Sr 89 53d 1.50 None 38-FA 38 
Sr 90 25Y 0.537 None 38- FA ,38-F8 

Sulfur 
s 35 87.ld 0.167 None 16-PA,16-PB 16,17 

16-PC 

Tantalum 
Ta 182 117d 0.25(?) 33 Y'S 73-P 73 

0.53 0.0462< E-~1.237 

Tec hnetiu m 
Tc 97 90d 1.T. 0.097 44A,44B 

>Ivy 
Tc 99 -3 x 1oy 0.3 None 43-F 43 

Tellurium 

Te 127 90d 

Te 129 32d 

72m 

9.3h 

re I31 1.25d 
,- .. 

I.T. 0.089 

I.T. 0.106 

-0.8 None 

1.8 0.3 
0.8 

1 T. 0. I77 

! 1' Nljnc. 
. . -. . . . - 

53 

53 

53 

.. 

I 
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______ 

Element 
Radiation, Mev 

Catalog item No. 

Table 1 Table 2 

and isotope Half-life Beta Gamma prckessed unprocessed 

Thallium 

TI 204 2.7~ 0.783 None 81 -P 81 

Tin 

Sn 113 112d K -0.09 50-P 51C 
Sn 121 1.ld 0.35 None SlC 

Sn 123 130d 1.3 None 51C 

Long 0.41 

Tungsten 

W 185 73.21 0.43 0.134 (7) 74A-P 74A174B 
W 187 24.lh 1.318 74A,740 

0.627 0.078 
0.133 
0.478 
0.615 
0.680 

Xenon 
Xe 131 12 .Od I.T. -0.165 53 

Y 90 6lh 2.18 None 38-FA 39 

Y 91 57d 1.537 0.2 very 39-F 

Yttrium 

38-FB 

I 1.22 weak 

Zinc 

Zn 65 250d K(4W 1.11 30-P 30 
K(Sl%) None 

0.3@* (-3%) 

52m 0.86 None 
Zn 69 13.8h I.T. 0.439 30 

Zirconium 

Zr 95 65d 0.4 0.708 40-F 40 
0.887(2% 
To 9Oh Nb 95 

0.216 
(90h Nb 95) 

Zr 97 17h 2.2 -0.8 40 

DEFINITIONS AND SHIPPING INFORMATION 

Tables 1 and 2 furnish information concerning the forms in which the reactor-produced isotopes 
are available for distribution. Table 1 lists the isotopes which have been chemically processed after 
removal from the nuclear reactor; included are fission products, isotopes produced by (n,a), (n,p), 
and (n,y) reactions. Table 2 lists irradiated units which are shipped without processing after removal 

from the reactor. 



RADIOISOTOPES 8 

The definitions pnd other information shown below apply to the Items appearing in Tables 1 and 2. 
Millicurie-A millicure is 3.7 x lo' disintegrations per second. (For cases in which there is an 

indeterminate mixture d isotopes, absolute measurements cannot be given, and the "milli- 
curie" means 3.7 x 10' beta-ray emissions per second in the sample.) 

Irradiated Unit-An irradiated unit is a specified quantity of target material that has been sealed 
in an aluminum container and irradiated in the nuclear reactor. Irradiated units are dfered 
with the understanding that, owing to variations in production factors, total activities may differ 
as much as 50 per cent from the estimated values. 
- Flux-In general activities are calculated for a flux of 5 x 10" neutrons/cma/sec. 
Fission Products - Fission products are radioisotopes separated from uranium, neptunium, and 

plutonium. They are separated from the fission mixture either as individual species or groups 

d species. 
Target Materials-The target materials used for the production of radioisotopes are, in general 

the purest commercial substances that can be obtained. They are chosen so as to produce 
(other than the desired radioisotope) 
(3) radioisotopes easily separated from those produced by the target element. Oxides of 
metallic elements make suitable target compounds, since oxygen is not activated. Other com- 
pounds such as halides, nitrates, or carbonates are usually satisfactory, provided they are 
normally stable at pile operating temperature of 150°C. From time to time the compounds 
shown as target werials in Table 2 may be changed either because a purer substance is 
available, or because of a change in production techniques. 

ments are made f.0.b. the reactor site. All transportation costs, including return of non- 
expendable shipping contuners, will be paid by the applicant. 

Handling Charge-A charge of $10.00 will be made to cover handling costs for each shipment. 
Container Deposit-A deposit of $125.00 will be required on returnable containers used to 

ship gamma-ray emitters. (Containers for pure beta-ray emitters need not be returned.) A 

refund will be made upon return of the container in good condition, express prepaid, within 
21 days from the date of shipment. (For containers used to ship materials to foreign countries, 
a refund will be made if containers are returned within 30 days from receipt of shipment.) 
Such containers must not be used for any product other than that shipped therein. Charges will 
be made for damaged or missing parts. 

National Laboratory. All shipments will be made in accordance with this schedule; variations 
will be made only in cases d extreme urgency. 

(1) no radioisotopes, (2) short-lived radioisotopes, or 

Shipment- Ftadiomaterial contained in a single shipping contvner constitutes a shipment. Ship- 

Shipping Days-The following schedule applies to shipments of radioisotopes from Oak Ridge 

Phosphorus 32-Mond?y,* Thursday, Friday 
Iodine 131-Tuesday: Thursday, Friday 
Unprocessed units (half-life <7 days) -Monday 
Unprocessed units (half-life >7 days)-Wednesday 
Carbon 14 and labeled compounds- Friday 
Sulfur 35 -Thursday 
Fission products- Thursday 
Cobalt 60 (metallic) - shipped as packed 
All other radioisotopes - Thursday 

Purchase Orders- All purchase orders should be made out to Oak Ridge National Laboratory 
and should refer to the authorization number; customarily shipment will not be made unless 
this reference appears on the purchase order. Purchase orders for processed radioisotopes 
should be received by Oak Ridge National Laboratory 7 days prior to the requested shipping 

*Principal shipping days for P 32 and I 131. 

1184955 
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date; the Labomtory may in ~pecial canes accept emergency purchase orders received wt 

less than 48 hr in advance d shipment. In the case d unprocessed unib, the purchase order 
must k received 7 to 10 days before the target material is to be phced in the pile. 

(Note: Some radioisotopes may be available both as processed material and aa unprocessed ir- 
radiated units. Be sure to check the index for a11 available forms and request the material in 
a form best suited to the needs af the particular research problem.) 

Table 1 -Process& Radioisotopes 
(Listed in Order of Atomic Number) 

~~~ 

Catalog Isotope ud 
item No. mode of production Chemical and radioactive specifications Price 

1A-P Hydrogen 3 (tritium) Chemical form, gas containing varying $o.lO/mc 
amounts d He 3 daughter 

of daughter) charge for 

seal; amounts from 1 mc to 13.5 curies 
available 

LP (n, Q)H' Radiochemical purity, >99% (exclusive 2.00 package 

Packaged in glass tubes vith breakoff c100 mc 

1B-P Tritium-zirconium 2-3 cc of tritium per target -2.6 curies 100.00/curie 
targets of tritium per cubic centimeter of tritium 

100.00 labor 
charge 

Targets prepared on tungsten disks 2 cm 

Zirconium thickness -0.002 in. 
diam., 0.025 in. thick 

6A-P Carbon 14 Chemical form, solid BaCO, 36.OO/mc 
Concentration, up to 12% ai carbon 

atoms radioactive N" (n,p)C" 

6B-P Carbon 14 

N"(n,p)CL4 

Chemical form, solid BaCO, 36.00/mc 
Concentration, ~12% d carbon atoms 

radioactive 
(Ordinarily this material will range from 

16 to 20%; occasionally C 14 of higher 
concentration will be on hand) 

6c -P Carbon 14 polystyrene See page 31 
sheets 
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Table 1 (Continued) 

Catalog Isotope and 
item No. mode of production Chemical and radioactive specdications Price 

ISA-P Phosphorus 32 Chemcal form, &PO, $1.1 O/mc 

Specdic activity, -0.025 mg of stable P 
added per milhcurie; (carrier -free 
material available, but there wll be 
delay in procurement) 

RaQochemical purity, >9% 
Concentration, >0.5 mc/ml 

AciQty, <0.5N HC1 
Total solids, <lo mg/ml 
Nonvolatile matter, <5 mg/ml 

Fe, Ni, and Al, content such that no 

s'* ( n , p) P2 

precipitate present at pH 7 to 9 after 
24 hr 

158-P Phosphorus 32 Plaques made from 50-50 mrxture of red 4O.OO/pkque 

Bakelite plaques 
phosphorus and bakelite 

thick (-4 g) 3 in. &am. x 0.19 in. thick 

(-30 g) 
Radiation intensity (surface), 1 -in. plaque, 

up to 2000 rep; 3-in. plaque, up to 

15,000 rep 
Shipped after one week d radioactive 

decay 

(Reference to method lor measurement 
of surface intensity, OWL-264) 

Available sizes, 1 in. diam. X 0.19 in. 

2.00/mc 
(1 - 10 mc) 

1 .OO/mc 
(>lo mc) 

16-PA Sulfur 35 Chemical form, &SO, in 0.1N HC1 

Specific activity, carrier free 
Fbdiochemical purity, > 96 

Concentration, > 1 mc/ml 
Total solids, < 10 mg/ml 
Nonvolatile matter, <5 q/ml 

Total sulfur as sulfate, 

cPVn,p)S" 

<0.05 mg of So, per millicurie of 

s 35 
P 32, <0.01% 

1184457 
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Table 1 (Continued) 

Catalog Isotope and 

item No. mode of production Chemical and radioactive speclfications Price 

16-PB Sulfur 35 Chemical form, BaS in Ba(OH), solutlon S4.00/mc 
(Shipped under mtrogen in sealed (1 - 10 mc) 
ampules) 

(Includes decay in storage; solutions 
Specific activity, >10,000 mc/g of S 

1.50/mc 
(>IO mc) 

up to three times this specific acbvity 
available immediately after preparation) 

Radiochemical purity, >99% 

Concentration, > 5 mc/ml 
Ba(OH), added, 

Sulfur as sulfide, -70% 
Nonsulfide sulfur, -30% 

P 32, none 

2.5 mg/mc of S 35 

16-PC Sulfur 35 Chemical form, elemental sulfur 5.00/mc 

C 1'' (n , p) 9' 
Specific activity, 1 mc/mg 
Radiochemical purity, > 9% 

(1 - 10 mc) 

(>lo mc) 
2.00/mc 

17-P Chlorine 36 Chemical form, HCl 
Specific activity, 0.01 -0.2 mc/g 
Radiochemical purity, ~9% 
Concentration, >0.2 mc/ml 
HC1 concentration, 1N-W 

CP'(n,y )CP* 

5.00/pc 

18-F Argon 37 Chemical form, argon diluted with CO, 10.00/mc 

Ca%p)A= (gu) 
Packaged in tubes with breakdf seal, 

below atmospheric pressure 

4.00/pc 20 -PA Calcium 45 Chemical form, chloride in acid solution 
Specific activity, carrier free 
Radiochemical purity, >% 

Concentration, >O.l pc/ml 
Total solids, e I mg/ml 
Acidity, < 1N HCl 

SC'~ (n,p)Ca" 

20-PB Calcium 45 Chemical form, chloride in acid solution 2.00/mc 
Specific activity, 0.2-0.4 mc/g 
Radiochemical purity, >99% 
Concentration, >0.01 mc/ml 
Acidity, < 0.5N HCl 
Heavy metals, < 10 ppm 

Ca"(n, y )Cia 

1184958 



RADIOISOTOPES 13 

Table 1 (Continued) 

Catalog Isotope and 
item No. mode of production Chemical and radioactive speclfications Price 

20 - PC Calcium 45 Chemcal form, chloride in acid solution $5.00/mc 
Specllic activity, 5 - 20 mc/g 
Radiochermcal purity, > 99% 

Concentration, > 1 mc/ml 

Acidity, e 1N HCl 
Heavy metals, e10 ppm 

C a” (n , y )C a‘5 

20-PX Calcium 45 Chemical form, chloride in acid solution 45.00/mc 
Specific activity, loo0 mc/g 
Radiochemical purity, >9% 

Concentration, > 1 mc/ml 

Caa(enriched) 

(n,y )Ca” 

Acidity, e 1N HC1 
Heavy metals, e 10 ppm 

21-P Scandium 46 Chemical form, chloride in acid solution 3.00jmc 
Specific activity, >SO00 mc/g 
Radiochemical purity, > 99% 

Concentration, > 1 mc/ml 
Acidity, clN HC1 

Sc”(n,~ )Sc‘O 

24-P Chromium 51 Chemical form, chloride in acid solution 1.00, mc 
Specific activity, -10 mc/g 
Concentration, > 0.05 mc/ml 
Acidity, e1N HC1 

C P (n, y )C r” 

26-PA Iron 55 Chemical form, chloride in acid solutiun 50 .OO; mc 

Few (enric hed) 

(n,y )Fe” 

Specific activity, 300 mc/g 
Radiochemical purity, >Sa (exclusive d 

Concentration, > 0.5 mc/ml 
Acidity, e 1N HC1 
Fe 59, elm 

Fe 59) 

26-PB Iron 59 

Iron 55 

Fe”(n,y ) F e’’ 
Fe”(n,y )Fes 

Chemical form, chloride in acid solution 
Specific acitivity, > 1 mc/g of Fe 
Radiochemical purity, >9w (exclusive 

Concentration, > 0.1 mc/ml 

35 .OO/mc 

ai Fe 55) 

Acidity, < 1N HCl 
-_ -- 

26-PX Iron 59 Chemical form, chloride in arid s(,Iulion 50.00, mc 
Iron 55 Specific activity, > 500 mc/g ol Ft: 

Radiochemical purity, > 99% 

Concentration, > 0.5 mc/ml 
(exclusive of Fe 55) 

Fe5’(enric hed) 

(n,r )FeSs 

Acidity, <1N HCl 
-- -- 
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Table 1 (Continued) 

Catalog Isotope and 

item No. mode of production Chemical and radioactive specifications Price 

27 -P Cobalt 60 Chemical form, chloride in acid solution $2.00/rnc 
Specliic activity, >lo0 mc/g of Co 
Radiochemical purity, > 99% 

Concentration, > 1 mc/ml 
Acidity, c 1N HCl 

Co'Yn,y )Cow 

Cobalt 60 See pages 28-30 for information con- 
cerning additional forms of high- 

specific-activity Co 80 

28-P Nickel 83 Chemical form, chloride in acid solution 45.00/mc 
Nickel 59 Specific activity, 5- 50 mc/g 

Radiochemical purity, > 95% 
Concentration, > 1 mc/ml 

Acidity, < 1N HC1 
Ratio of Ni 63 to Ni 59 - lo00 to 1 

NiU(n,y)Ni" 

2.00/mc 30-P Zinc 65 Chemical form, chloride in acid solution 
Specific activity, 75-300 mc/g 
Radiochemical purity, >98% 

Concentration, >1 mc/ml 
Acidity, <1N HCl 

Z n" (n, y ) Z n" 

34-P Selenlum 75 Chemical form, chloride in acid solution 1 .OO/mc 
Specific activity, 50-100 mc/g 
Radiochemical purity, *5% 

Concentration, ~1 mc/ml 

Acidity, <1N HC1 

Se'Yn, y)SeTS 

1 .00/mc 

O.SO/mc 

38-FA Strontium 89 Chemical form, chloride in acid solution 

Strontium 90 Radiochemical purity (excluding daughter (1-100 mc) - 
Yttrium 90. activities), ~95% 

Concentration, >I mc/ml 
Fission product (>lo0 mc) Total nonvolatile soh&, <5 mg/ml 

Acidity, <3N HCl 

Heavy mew, 40 ppm 
Sr 90, 

activities), >OS% 
Fission product 

(aged material) 
Concentration, >1 mc/ml 
Total nonvolatile solids, 4 mg/ml 

38-FB Strootium 90 Chemical form, chloride in acid solution 1 .OO/mc 

0.50/mc 

Radiochemical purity (excluding daughter (1 - 100 mc) 

(~100 mc) 

Yttrium 90. 

Acidity, <3N HC1 
Heavy metals, c10 ppm 
Sr 89, 40% 

*Radioactive daughter. 
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Table 1 (Continued) 

Catalog Isotope and 
item No. mode of production Chemical and radioactive specifications Price 

39-F Yttrium 91 Chemical form, chloride in acid solution $1.00/mc 
Radiochemical purity, >9% (1-100 mc) 

Concentration, >I mc/d 

Total nonvolatile solids, <5 mg/ml (>lo0 mc) 
Acidity, c3N HC1 

Heavy metals, <lo ppm 

0.50/mc 
Fission product 

40-F Zirconium 95 Chemical form, oxalate complex in 1 .00/mc 
oxalic acid solution (1 - 100 mc) Niobium 95' 

0. SO/mc 
Radioc hemical writ y (excluding daughter 

Concentration, >1 mc/d 
(>lo0 mc) 

activities), >OS% 
Fission product 

Acidity, 4N 

41-F Niobium 95 Chemical form, oxalate complex in 10.00/mc 
oxalic acid solution, also furnished 

complexed in citric acid 

activities), >OS% 

(1-50 mc) 

(>SO mc) 
5 . OO/mc 

Fission product 

Radiochemical purity (excluding daughter 

Concentration, mc/ml 
Acidity, >1N 

43-F Technetium 99 Chemical form, NI&TcO, in weak W,OH 25O0.00/mg 

(1 - 10 ms) 

l00.00/mg 

(>lo me) 

Specific activity, carrier free 
Radiochemical purity, >99.5% 

Concentration, 0.5-1 mg/ml 

Fission product 

44-FA Ruthenium 103 Chemical form, chloride in acid solution 5.00/mc 

Ruthenium 106 Specific activity, SOW mc/g of Ru (1-50 mc) 

2.00/mc 
Rhodium 106' Radiochemical punty (excluding daughter 

Concentration, >I mc/ml 
(>SO mc) 

activities), >95% 
Fission product 

Acidity, -6N HC1 
Total nonvolatile solids, 40 mg/ml 
Ru 106, 40% 

44-FB Ruthenium 106 Chemical form, chloride in acid solution 10.00/mc 

Rhodium 106. Specific activity, ~2000 mc of Ru 106 per (1-50 mc) 

Fission product 
gram of Ru 

Radiochemical purity, .95% 
Acidity, -6N HC1 
Total nonvolatile solids, 40 mg/ml 
Ru 103, clm 

'Radioactive daughter. 

11844bl 
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Table 1 (Continued) 

Catalog Isotope and 
item No. mode d production Chemical and radioactive specifications Price 

47A-P Silver 110 Chemical form, nitrate in acid solution $1.00/mc 
Specific activity, 100- 300 mc/g 
Radioc he mica1 purity , >95 Cb 
Concentration, >1 mc/ml 

Acidity, <1N HNO, 

Ag‘%,y )Ad’’ 

48B-P Cadmium 115 Chemical form, nitrate in acid solution 33 .OO/mc 
Speclfic activity, 5-20 mc/g 
Radiochemical purity, >95% (exclusive 

Concentration, >O.O1 mc/ml 
Acidity, <1N IiNq 

Cd”‘ (n , y )Cd”’ 

ol Cd 109) 

50 -P Tin 113 - Chemical form, chloride in acid solution 35.00/mc 
Specific activity, 10-50 mc/g 
Radiochemical purity, > 95% 

Concentration, > 0.5 mc/ml 
Acidity, -6N HCl 

Snl” (n , Y )Sn’ 

~ ~~ 

51B-P Antimony 124 Chemical form, chloride in acid solution 3.00/mc 
Specific activity, 200-500 mc/g 
Radiochemical purity, >95% 

Concentration, >0.5 mc/rnl 
Acidity, <6N HC1 

Sb”’(n.y ISb”’ 

~ ~~~ ~ ~~~ 

51C -P Antimony 125 ’ Chemical form, chloride in acid solution 1OO.OO/mc 
Specific activity, carrier free 
Radiochemical purity, > 96 (exclusive 

Concentration, > 0.05 mc/ml 
Acidity, <6N HCI 

Sn”‘ (n , Y I 
jni&s 2 SbIa’ 

of metastable Te 125) 

51D-P Antimony -bcrylLium See page 30 

neutron sources 

0,75/mc 53-F Iodine 131 Chemical form, iodide in weak basic 
sodium sulfite solution 

Specific activity, carrier free 
Radiochemical purity, >9% 
Concentration, > 1 mc/ml 
Total solids (principally NaOH and NW,), 

Heavy metals, >10 ppm 

pH. 7 to 9 

Fission product 

c5 dml 
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Table 1 (Continued) 
- 

Catalog Isotope and 
item No. mode of production Chemic a1 and radioactive spec rf ic ations Price 

55-P Cesium 134 Chemical form, chloride in acid solution $I.OO/mc 

Speclfic activity, 1000- 2000 mc/g 
Radiochenucal purity, > 95% 

Concentration, > 1 mc/d 
Acidity, <1N HC1 

C s’” (n, Y )Cs‘” 

55-F Cesium 137 Chemical form, chloride in acid solution 2.OO/mc 
Barium 137. Radiochemcal purity (excluding daughter (1-50 mc) 

Fission product 
activities), > 9% 

Concentration, > 1 mc/ml 
Total nonvolatile solids, < 10 mg/rnl 
Acidity, c. 1N HCI 

1 .OO/mc 
(>50 mc) 

56-F Barium 140 Chemical form, chloride in acid solution 1.00, mc 
Lanthanum 140’ Radiochemical purity (excluding daughter (1 - 100 mc) 

0. SO/ mc 
activities), > 95% 

(>lo0 mc) 
Concentration, > 1 mc/ml 
Total nonvolatile solids, < 10 mg/ml 

Fission product 

Acidity, < 1N HC1 
- 

58-FA Cerium 141 Chemical form, chloride in acid solution 1 .OO/mc 

0.5Ojmc 

Cerium 144 Fbdiochemical purity (excluding daughter (1 - 100 mc) 

Praseodymium 144. activities), >95% 

(>lo0 mc) 
Concentration, >1 mc/ml 
Total nonvolatile solids, < 10 mg/ml 

Acidity, <1N HC1 

Fission product 

58 - FB Cerium 144 Chemical form, chloride in acid solution 1.00jmc 

O.SO/mc 

Praseodymium 144’ Radiochemical purity (excluding daughter (1-100 mc) 

(>IO0 mc) 

activities), > 95% 

Concentration, > 1 mc/ml 
Total nonvolatile solids, < 10 mg/ml 

Acidity, < 1N HCl 

Fission product 
(aged material) 

59-F Praseodymium 143 Chemical form, chloride in acid solution 50 .OO/mc 

Ftadiochemical purity, >95% 

Concentration, > 1 mc/ml 
Total nonvolatile solids, < 10 mg/mi 
Acidity, < 1N HCl 

(1 - 10 mc) 

(>lo mc) 
12.00/mc 

Fission product 

60-F Neodymium 147 Chemical form, chloride in acid solution 50.00/mc 

Radioc hemic a1 purity (excluding daughter 

Concentration, > 1 mc/d 
Total nonvolatile solids, < 10 mgjml 

(1 - 10 mc) 

(>lo mc) 
12.00/mc 

activities), > 95% 
Fission product 

Acidity, clN HC1 
-~-- - 

‘Radioilctive daughlrr. 
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Table 1 (Continued) 
~~ 

Catalog Isotope and 
item No. mode of production Chemical and radioactive specifications Price 

61-F Promethium 147 Chemical form, chloride in acid solution $75.00/mc 

Radmchemical purity (excluding daughter 

Concentration, >1 mc/ml 
Total nonvolatile solids, < 10 rng/ml 

(1-10 mc) 

(>IO mc) 

activities), >9% 
Fission product 

20.00/mc 

Acidity, < 1N HCI 

73-P Tantalum 182 Chemical form, tantalate in KOH solution 2.00/mc 
Specific activity, 1000- 3000 mc/g 
Concentration, ~0.5 mc/ml 

Basicity, 1N KOH 

Ta'"(n, y)Ta'" 

74A -P Tungsten 185 Chemical form, tungstate in KOH solution 4,00/mc 
specific activity, 100-300 mc/g 
Concentration, ~0.5 mc/ml 
Basicity, <1N KOH 

W"(n,y )W" 

77A-P Iridium 192 Chemical form, chloride in acid solution 1 .OO/mc 
Specific activity, lo00 - SO00 mc/g 
Concentration, > 1 mc/ml 
Acidity, z6N HCl 

Ifml(n,Y)Ir'a 

80B-P Mercury 203 Chemical form, nitrate in acid solution 1 .OO/mc 
Specific activity, 25 - 50 mc/g 
Concentration, 71 mc/ml 

Acidity, c6N WO, 

He" (n, Y 1 HP 

81 -P Thallium 204 Chemical form, nitrate in acid solutim S.OO/mc 
Specific activity, 25-100 mc/g 
Concentration, >1 mc/ml 
Acidity, <1N HNO, 

Tl=(n, y)TP 
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Radiation monitoring of shipping container for unprocessed units. 

Shipping container for processed radioisotopes. 
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vu niagc National Laboratory, X-10 Area. 

Nuclear reactor at Oak Ridge National Laboratory. 
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Experimental face d Brookhaven NaUd Ljboratoy Nuclear reactor. 

SPECIAL LRRADUTIOH SERVICES 

OcusiOaaUg M appLcult may wish to prouute radiOlsOtOPeS in forms not routinely available. In 
such ewes, arrvlgements ca be -de for the irradiatiolld Special target materills furnished by the 
wpljcant. oak MMe NdIOa Laboratory 6 dered this service for some time, and the Brookhaven 
Natioml Lawntory will now dfer this Service -0. ArgOMe National Laboratory can furnish reactor 
space. on a limited scale, for important research irradiations. 

Oak EUdge National Lalmratory 

bhterials to be irradiated are placed in a standard-sized aluminum cylinder having2 in. ID and 
3 in. length. If the target cannot be placed directly in the aluminum cylinder, it should be sealed in 
quartz before it is sent to the Laboratory. Glass sharld not be used because d the radioactivities 
induced. 

may be safely shipped by a commercial carrier in a standard shipping container. The quantities d 
target materials shown in Table 2, Unprocessed Units, in this catalog glvc a general indication d the 
permissible range. All induced activities must be considered. The thermal neutron flux will be ap- 
proximately 5 x 10" neutrons/cm'/sec. 

blaterials which may affect the safety d the reactor or are dangerous to hndle will not be 
accepted. Acceptable materials must be nonvolatile at temperatures d 1W'C. 

Applicants must provide chemical and spectrographic analyses d targets to be irradiated and 
also sufficient quantities d these materials for check analyses if reguired. 

The quantity of material which my be placed in one unit is limited by the induced activities which 



26 RADIOISOTOPES 

Irradiation may produce changes in the molecular arrangement d compounds, thereby resulting 
in altered physical and chemical characteristics. This is particularly true in the case of orglrrlc 
compounds, in which degradation of the molecule is often effected. 

The charges for irradiation services at Oak Rldge National Laboratory are as follows: 

Irradiation for one week $12.00 

Irradiation for one month 33.00 

There will be additional charges for any special services performed by the Laboratory, such as 
analytical work and special handling, or for target material if furnished by the Laboratory. These 
charges wll vary for each irradiation, and preliminary correspondence should be forwarded to the 
Laboratory to learn details concerning the particular service. The handling charge of $10.00 per 
shipment and the shipping-container deposit, if necessary, remain the same as for other shipments. 

Oak Ridge National Laboratory will, upon occasion, be able to irradiate samples with dimensions 
larger than those of the standard irradiation can. Such irradiations can be performed infrequently; 
therefore it is suggested that correspondence be directed to the Laboratory to learn details of feasi- 
bility and cost. Address correspondence to 

Oak Ridge National Laboratory 
Post Office Box P 
Oak Ridge, Tenn. 
Attention: Isotopes Control Department 

Brookhaven National Laboratory 

services. The primary facility for these irradiations is a "endless Chain'' target conveyer traversing 
the center of a graphite-uranium nuclear reactor. This conveyer is capable d handling some 300 
individual irradiations at one time, any one of which can be inserted into or removed from the reactor 
without the necessity of a shutdovn; therefore samples may be charged or discharged daily. Special 
arrangements would have to be made for irradiatsons of less than 1 day In duration. 

The maximum thermal neutron flux available at the center d the target conveyer rill be ap- 
proximately 4 x 10" neutmnn/cd/sec at routine operating level and will decrease to about 1.2 x 10" 

neutrons/cm'/sec at the extremitles. 
bfater1aI.s should fit inside a standard Brookhaven National Laboratory service irradiation 

container made d 2s aluminum and having dimensions d % in. ID and 2% in. length. Samples exceeding 
these dimensions would require special lrrvlgenWnts afththt Laboratory prior to submission d zn 
application. Sample size will also be limited to that yielding a total activity whkh m;ry be sdely 
handled within 3 in. d lead for shipment under existing regulations. 

Brookhaven National Laboratory has facilities which make it Well adapted for special irradiation 

Target compounds to be irradiated should be stable up to 200'C. 
In general, prices for irradiations at Brookhaven National Laboratory will be based on the length 

of irradiation time and the neutron flux at whch the sample is irradiated. Irradiation charge rill be 

made according to the following formula: 

Cost in dollars 
flux x exposure time in days 

4 x l@l 

Therefore an irradiation carried out in the center d the target conveyer at a flux d 4 x lou 
neutrons/cm'/sec will cost $10.00 per day, whereas a similar irradiation at an edge position with a 

flux of 1.2 x 10" neutrons/cxr?/sec will cost $0.30 per day. Total charges will be figured to the 
nearest dollar, and there will be a minimum charge d $1.00. These rates apply to the first 30 days 

of irradiation after which lower rates will become cflective. 
In addition to irradiation charges, there will be a handling charge d $25.00 for each container 

and charges for target material valued at more than $5.00. All shipments will be made via Railway 
Express, collect, f.o.b., Patchogue, Long bland, N. Y., unless otherwise requested. Shipments via 
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air will be made f.o.b., Upton, Long Ishd, N. Y., and will generally involve special motor transport 
to an airport. The customer is responsible for all shipping charges and return of shipping containers 
when necessary. 

refunded upon return d the container within three weeks of shipment. A demurrage charge per week 
will be deducted from the deposit after three weeks from date of shipment. 

When returnable shipping containers are involved, a deposit will be required. This deposit will be 

To assist in preliminary calculation of activities, the following formula may be us&. 

‘1 curies 
1.64uF(1 -ea.eguT 

M 
Activity per gram of target element = 

where u = thermal neutron activation cross section in barns 

F = thermal neutron flux x 10’” 
H = molecular weight of element 
t = time d irradiation 

Ts = half-life of isotopes (in same units as “t”) 
For isotopes whose half-life is very long compared to the time d irradiation, the following 

simplified formula may be used: 

1.136 oFt curies 

mI4 
Activity per gram of target element = 

Applicants in the northeastem part d the United States may obtain from Brookhaven National 
Laboratory nonprocessed radioisotopes a8 listed in Table 2. The price per unit will be the same, 
although the activities may be greater ow b the higher BNL flux. Handling charges will be 
$25.00 per shipment. 

be addressed to 

Correspordence concerning special irradiations and activities desired in unprocessed units should 

Brookhaven National Laboratory 
Associated Universities, Inc. 
Upton, Long Island, N. Y. 
Attention: Isotopes and Special Materials Group 

ArgOMe National Laboratory 

The heavy-water reactor located at ArgOMe National Laboratory may occasionally be used for 
special irradiations that cannot be conveniently performed elsewhere. Ordinarily most reactor space 
is used for work at the Laboratory and for work being done by institutions participating in the 
Argonne program. 

Such irradiations are made in central locations of the reactor or in pockets provided at its 
periphery. Samples are usually irradiated within an aluminum can with dimensions d % in. ID by 5 in. 
length. A container with dimensions d 1% in. ID by 5 in. length may also be accommodated. For de- 
tails concerning temperature af irradiation, length af irradiation time, and specific activity to be 

obtained, inquiries should be directed to ArgOMe National Laboratory. 
A basic charge of $25.00 will be made for all service irradiations. This fee will cover adminis- 

tration, hurdling, target material (if less than $2.00), activity of samples d less than 1 curie, and 

four weeks’ demurrage on shipping container. In addition, the following charges will be made: (1) the 
cost of the target, if in excess of $2.00; (2) $15.00 per curie, computed to the nearest 0.33 curie, for 
all activities greater than 1 curie; (3) $25.00 per each additional container; and (4) demurrage charges 
of $1.50 per week on shipping containers, beginning the fifth week after shipment is made. 

Shipments will be made f.o.b., Lemont, Ill., by Railway Express collect unless otherwise requested. 
Correspondence should be addressed to 

ArgoMe National Laboratory 
Post Office Box 5207 
Chicago 80, Ill. 
Attention: Special Materials Department 



Nuclear reactor at Argonne National Laboratory. 

Activation Analysis 

Through irradiation in a nuclear reactor, it is possible to activate minute quantities d impurities 
in a substance, and from the induced radioactivity, it irr possible to make calculations as to the amount 
d the impurity. This method offers potentialities for being extremely sensitive and may allow quanti- 
tative determination of amounts of material far below the range of other chemical or physical testmg 
methods. 

Research is presently underway at Oak Ridge National Laboratory to determine the extent to 
which Us service might be utilized. It is suggested that preliminary inquiries concerning a specific 
problem be forwarded to the Lahratory. 

SPECIAL RADIOACTIVE MATERIAIS 

Metallic Cobalt 0 Sources 

In many tnstances Co 60 may be effectively substituted for radium as a source d high-energy 
gamma rays. Cobalt 0 ha8 a half-life d 5.3 years and emits beta rays having a maximum energy oil 
0.3 MeV and two monochromatic gamma rays d 1.1 and 1.3 MeV. 

It the gamma-ray intenalty d Co 60 is compared to that d radium, theoretically 1 mc of Co 60 
will equal 1.55 mg d radium. The measured values my not agree exactly with theoretical values, 
since the measuring instruments in general use are energy dependent and may be more sensitive to 
lor-energy gamma rays af the emission spectrum of radium and its decay products. 

I184914 
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The Co 60 sources described below may be used wherever gamma rays are needed. However, 

Separate paragraphs are devoted to descriptions d sources for medical use. 
Routinely Produced Sources. Cobalt 60 with specific activities up to 4 curies/g of cobalt will be 

maintained in stock by Oak Ridge National Laboratory. The sources will be made from cobalt wire with 

diameters of 1 mrn, Y in., and 1 cm. 

table pves an indication of sizes and activities d sources which will be available: 

routinely produced sources are particularly suitable to industrial radhgraphy. 

Various lengths of each diameter will be irradiated to different specific activities. The following 

Approximate Mnge 
Diameter. Length of activity, mc 

~ 

1 mm 1 cm 10-250 

H in. 3c in. 150-800 
% in. Vi in. 300- 1,600 

1 cm 1 cm 1 ,OOO - 28,000 

Longer pieces of the same diameter will have COrreSWndingly greater activities. lnguiries concerning 
specific source sizes and activities should be addressed to Oak rzldge National Laboratory, noting the 
characteristics of the source desired. 

When handled the cobalt oxide may flake di in small particles. These particles are highly radioactive; 
hence, there is a pronounced hazard of contaminating the worldng area. To reduce this danger to a 

minimum, Co 60 wiLl be placed in tight capsules before sfupment, unless specifically authorized other- 

wise. 
The Oak Ridge National Laboratory fabricates capsules which accommodate sources )c in. in 

diameter by H in. long or % in. in diameter by % in. long. These capsules are in two sections, one of 
brass or aluminum and the other d steel. The brass or aluminum end is equipped with an eye in order 

that the capsule may be handled with hooks or lines. The steel section is Incorporated into the capsule 
so that electromagnetic handling tools may be used. The over-all dimensions of these capsules are 

0.561 by 0.25 in. and 0.686 by 0.25 in. Arrangements may be made with the Laboratory to fabricate 

similar capsules capable d accommodating longer source sizes. 
Cobalt 60 sources can be loaded into capsules furnished by the applicant, Before fabricating the 

capsule, the applicant should send a drawing to assure that the capsule will be adaptable to remote- 
handling equipment. 

Service Irradiations. If the applicant desires the activity in a metallic source of a specific shape 
and size not available routinely, he should request a service irradiation of an appropriate target. The 
charges for this service are discussed on page 26. In most instances the applicant will be expectel to 
furnish the target material. However, when the target can be cut from the material in stock, the 
Laboratory can furnfsh cobalt metal, but there will be a service charge for cutting and straightening. 
It is suggested that correspondence be directed to Oak Ridge National Laboratory concerning Co 60 
in unusual sizes before a formal application is submitted to the Isotopes Division. 

Encapsulation. The surface of cobalt metal, when bombarded with neutrons, is appreciably oxidized. 

Needles or Small Sources for Medical Use. Cobalt 60 is also Produced Ln a form suitable for 
interstitial use or for small radiation sources. Wire of pure cobalt my be irradiated and prepared 
ab needles by being placed in sheaths. Samples of the wire (0.5 and 1 mm diameter) are on hurd, how- 
ever, the applicant may furnish his own wire if he so desires. AU sheaths must be supplied by the 
applicant. Oak Ridge National Laboratory is prepared to pkce the irradiated wire in the sheatts and 
seal them with silver solder. A charge sufficient to cover the cost of the labor involved will be added 
to the price d the irradiation. A one-month period d irradiation is sufficient to produce an activity 
of about 4 mc/cm of pure cobalt wire 1 mm in diameter. 

After the needles have been fabricated, arrangements can be made by the applicant for their 
calibration at the National Bureau of Standards or other suitable laboratory. 
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Several pieces d wire 0.5 and/or 1 mm in diameter with a total weight of about 3.5 g may be 
placed in a single can. (A greater weight may be placed in the can if absolute uniformity d activity is 

not essential.) This amount (3.5 g of cobalt) aril1 be handled as one service irradiation to produce a 
gamma intensity corresponding to that from about 155 tng of radium with 0.5 mm of platinum filtration. 
As shown on page 26 of the catalog, the price of a one-month service irradiation would be $33.00, plus 

special fees and a $10.00 handling charge. The applicant will also pay shipping costs. The amount of 
Co 60 produced in 3.5 g of cobalt irradiated for one month would be shipped in a lead container with 
walls 3 in. thick; total weight would amount to about 240 lb. 

Multicurie Sources for Medical Use. Cobalt 60 sources suitable for use in teletherapy units are 
not yet available. For this purpose a specific activity of 20 to 40 curies/g will be necessary to make 
smrces d a practical size. Announcement will be made when Co 60 af suitable specrfic activity may be 

procured. 

is as follow!3: 
Prices for Radioactivity. The cost of Co 60 routinely produced at Oak Ridge National Laboratory 

Total activity 
per shipment, mc cost 

1-20 $20 .00 

21-100 30.00 

101-500 40.00 
501 - lo00 50.00 

1001 - 1500 75.00 
1501-2000 100.00 

>2OOo 1OO.OO plus $S.~O/cur~e 
or a fraction thereof 
above 2 curies 

An additional $10.00 will be charged for each piece d cobalt required in the shipment. The applicant 
will be expected to pay the regular $10.00 handling fee and shipping costs. 

Prices for Encapsulation. A single standard-sized capsule will be furnished and loaded for 
$50.00. Each additional capsule in the same shlprnent will cost $25.00. Charges for larger capsules 

rill be correspondingly greater. The cost for loading capsules furnished by the applicant will depend 
upon the amount of handling necessary; each such order will be considered individually. 

Antimony-Beryllium Neutron Sources 

produce antimony-beryllium neutron sources. The neutron flux of the sources will be about 10 
neutrons/sec, the exact value depending upon the length d activation time in the reactor. Sources 
are shipped in standard cylinder assemblies as follows: 

Antimony slugs, coated with &llium and sealed in aluminum jackets, may be irradiated to 

Dlameter d cylinder ‘910 in. 

Lenght of cylinder 1%. in. 
Aluminum plate protruding perpendicularly 

from one end I in. 
Hole in aluminum plate for handling ?4 in. 
Over-dl length d assembly -1% in. 

The source itself and the irradiation time will be priced separately, so that a customer can 

choose one-, two-, three-, or four-month periods of irradiation. The shipping contuner, weighing 
approximately 350 lb, should be returned to Oak Ridge National Laboratory within three weeks alter 
date d shipment. 
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The costs of the sources will be as follows: 

A nt i mony -be r y lliu m source t 44.00 

1 r radiat ion charge 
Deposit on returnable container 400.00 

33.00/month 

The entire unit is placed in the pile, and the antimony is activated to the desired level. 

Antimony 122 (half-life 2.8 days) and Sb 124 (half-life 60 &ys and gamma-ray energies from 0.121 to 
approximately 2.3 MeV) are both formed in this irradiation, but most of the Sb 122 will decay in 
about two weeks. Saturation activity of the Sb 124 is approximately 3.5 curies; however, an activation 
time of 120 days will give an activity of about 2.6 curies. Shorter or longer activation periods may 
be arranged as required. After the activity of the Sb 124 has decayed, it may be reactivated by 
reinsertion in the reactor. 

Because of the need for prompt return of containers, it will be necessary for a prospective 

user to plan, before receipt of a source, to construct a suitable storage unit. A lead pig with walls 
4 to 5 in. thick, adequate for storage of the source, can be constructed at a relatively small cost. 

Mixed Fission Products 

Fission-product mixtures that have been separated from uranium and plutonium, but not from 

each other, can be used as strong sources of beta and gamma rays. 
Oak Ridge National Laboratory can supply mixtures d short-lived radioisotopes separated from 

uranium that has been exposed in the nuclear reactor 40 to 60 days and cooled only a few days before 
separation. The mixed fission products are shipped as chlorides in weak HCI solution. The activities 
will be about 10 mc gross beta-ray counts (10 per cent geometry) per milliliter d solution and 10' to 
10' gross gamma-ray counts (1 per cent efficiency and 10 per cent geometry) per minute per milliliter. 
Total solids will be less than 10 mg/ml. The price for this material will be S1O.OO per millicurie for 
the first 3 mc and $0.75 per millicurie thereafter. 

The above mixtures will be useful for research purposes where long-lived activities are not 
necessary. However, long-lived fission-product mixtures in multicurie amounts, produced from longer 
exposure of uranium in the reactor, are also available. Information as to specifications and price will 

be furnished upon request. 
Should the demand warrant it, very large quantities of by-product fission mixtures could be made 

available. Since the separation and purification processes may differ, it is not possible to furnish 
general information as to specifications or chemical contaminants. For more detailed assistance, it 
is therefore suggested that specific problems be presented to the Isotopes Division. 

Carbon 14 Labeled Polystyrene Sheets for Reference Sources 

Sheets of polystyrene labeled with C 14 can be used to prepare reference sources of weak beta 
radiation for routine calibration of G-M tubes and other counting devices. The activity d the available 
material in terms of an average end-window G-M assembly (window thickness approximately 
1.5 mg/cm', sample-to-counter distance approximately 10 mm, diameter of counter window 25 mm, 
and diameter of source 25 mm) is d the order of 3600 counts per minute. Lower specific-activity 
material may be prepared by dissolving the active polystyrene in an organic solvent and adding inert 

polystyrene. 
Two pieces of polystyrene with the same dimensions, but prepared at different times, will not 

necessarily have the same activity, nor will two sides of the same piece necessarily give the same 
counting rate. 

thickness," which is defined as that thickness d sample which will absorb all radiations from the 
lower layers of material and thus only top layers contribute to assay. The polystyrene is available 
in square sheets of two sizes: (1) 1% by 1% in., each weigkng about 275 mg and containing 0.6 pc of 
C 14, price $5.00 per sheet, and (2) 5 by 5 in., each weigtung about 4.4 g and containing 9.6~~ of 
C 14, price $80.00 per sheet. 

The thickness of these sheets is about 0.010 to 0.012 in.; this is somewhat greater than "infinite 
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There will be the &a1 handling charge of $10.00 for each shipment of polystyrene sheets. 

Customers desiring one d the smaller sheets, 1% by 1% in., may obtain it from Oak Ridge National 
Laboratory without specific authorization. For more than one of the smaller sheets or any number 
of larger sheets, it is necessary first to submit an Application for Radioisotope Procurement, Form 

AEC-313, to the Isotopes Division. 

which decrease with ttme by as much as a factor of 5 during the first few minutes of operation. This 
phenomenon may be caused by the building up of a static charge on the surface of the sheet. A thin 

ring of aluminum or a metal screen might be placed over the source and connected to the shell of the 
counter to provide a direct leakage path and rapid dissipation of static electricity.) 

(NOTE: When used with internal counters, the polystyrene sources sometimes give counting rates 

Cyclotron-produced Radioisotopes 

be produced to meet specifications for many scientific applications. To meet these needs, certain 
useful cyclotron radioisotopes may be obtained from AEC facilities. 

A significant number of radioisotopes either cannot be produced by a nuclear reactor or cannot 

Cyclotron irradiation time is presently obtained from 

Massachusetts Institute d Technology 

University of Pittsburgh 
Washington University (St. Louis) 
University of California (Berkeley) 

Labontory in facilities already provided for handling reactor-produced isotopes. Allocation of these 
mterials is made by the Isotopes Division under the same procedure as for reactor-produced 
mate rids. 

The processed isotopes available under this program are given in the following table. 

The chemical processing of the bombarded targets is carried out at Oak Ridge National 

Radiation 
Catalog item 

No. Isotope Half-life Beta Gamma Price pet mc 

4 -cy 
11-cy 

25-Q 

26-Cy 

27Cy 

30Cy 

33-cy 

5343 

Beryllium 7 54.5d 

Sodium 22 2.6~ 

Manganese 54 31Od 

Iron 59 46.3d 

Cobalt 57 27Od 

(free of Fe 55) 

Zinc 65 25od 
(free of Zn 6s) 

Arsenic 73 76d 
Iodine 125 56d 

K 
-1.8 b+ 

0.575 b+ 
K 

0.26(5Og) 
0.4 6( 5Og) 
0.26 b+ 

1.0(<0.1%) 

0.479 

1.28 
0.835 

1.3 
1.1 
0.014 

0.119 
0.131 
1.1 
None 

0.052 

$ 75.00 
100.00 

100.00 

150.00 

75.00 

100.00 

75.00 
400.00 

Occasionally an investigator will need a cyclotron isotope other than those listed above. Although 
it would not be possible to furnish separated items, an unprocessed cyclotron target my be obtained. 
Such targets are sold at a cost d $11.00 per each hour the target is submitted to the cyclotron beam. 

Information concerning chemical forms, specific actir;-:es, and unprocessed targets will be 

provided on request to the Oak Ridge National Laboratory. 

1184918 
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RADIOISOTOPE -LABELED COMPOUNDS 

Registry of Isotope-labeled Compounds 

As the use of isotopes has become more widespread, interest in the availability of isotope- 
labeled compounds has increased accordingly. In order to encourage the wider distribution of such 

compounds, the Isotopes Division has established a Registry d Isotope-labeled Compounds to 
mainbin current information on their availability. 

available and the supplier, and (2) to inform other users of a specific compound which is available for 
transfer, with or without charge. Persons who wish to register available compounds should inform 

the Isotopes Division, stating 

The Registry will give users an opportunity (1) to find out whether or not a specific compound is 

Compound (name and formula) Quantity 

Position of label Package sizes 
Specific activity Charges (if any) 

Convenient post cards are included with this catalog which may be used to register available 

The Registry will include compounds available from off-Commission laboratories both private and 

compounds or to make inquiry concerning the availability d compounds desired. 

commercial. In addition, isotope-labeled compounds produced in contractor-operated laboratories of 

the Commission will be registered and made available for distribution. However, when a private firm 
registers’ a compound also produced in Commission facilities, the Commission will withhold its 
material from general distribution. 

A complete list of isotope-labeled compounds registered with the Isotopes Division will be 

published and distributed at kast semiannually. 

c 

ii 



2. Stable Isotopes 

HYDROGEN 2 (DEUTERIUM) 

Deuterium gas and deuterium oxide (heavy water) are distrtbuted on allocation from the Isotopes 
Division by 

Stuart Oxygen Co. 
351 Californta Street 
San Francisco 4, Calif. 

Deutertum gas ts processed from the oxide by Stuart Oxygen Co. and will meet the above specification 
within 0.3 per cent. 

The abundance of the heavy hydrogen isotope, H 2, in the deuterium is appronmately 99.8 per cent. 

The price schedule for an order specified to be delivered to an applicant at one time is as follows: 

Deuterium Oxide (Dp) 

5- or 10-g ampules 25-g ampules 100-g ampules 1% ampules 

No. Price No. Price No. Price No. Price 
grams per gram grams per gram grams per gram grams per gram 

~~ - 

1 $1 .oo 5 -20 $0.75 25 -75 $0.50 100 $0.40 

>25 0.55 100 - 175 0.45 200-400 0.35 
200 -475 0.40 500 -900 0.40 

7500 0.35 le4-4900 0.25 

>5000 0.28 

Uters Type of psi 

(NTP) cy ltnde r (approx.) 
- 

25 M 700 

50 B 700 
75 C 500 

100 C 700 
100 D 500 

w 

f 184980 

Deuterium Gas (D,) 

100 liters and $0.80 per each adbtbaal liter. Gas wiU k 

The price of deutertam gas 1s $1.00 pcr liter, nord temprat pwssr~. for tbc first 

as n&arky as porslble la the Iolbvmg 

types of standard rnedlcal gas cylinders: r) 
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Oak Ridge National Laboratory, Y-12 Area. 

A charge will be W of $9.60 for each Ah or B cylinder and $10.00 for each C or D cylinder. 
The charge will be refunded if the cylinder is returned in good condition to Stuart Oxygen Co. within 
three months from the date of the original shipment. 

B-= -*IC+ be shipped by nil freight or express. (The latter cannot be shipped by parcel post or air 
express.) 

Express or postage will be added to the invoke. Oxide may be shipped parcel post or air express; 

Deuterated Compounds 

Deuterated compounds are not available directly from U. S. Atomic Energy Commission facili- 
ties. Rowever, compounds may occasionally be purchased from commercial ~ratories. WOrmatlOn 
concerning compounds available and the names of the suppliers may be obtained from the Isotopes 
Division. Suppliers are urged to advise the Isotopes Division of deuterated compounds rhich they have 
lor sale or trulsfer. 

HELIUM 3 

Helium 3 is distributed on allocation from the Isotopes Division by Oak Ridge Nauonal Laboratory. 
In view of limited production, the Isotopes Division can generally accept applications only for 

quantities up to 1 cc of gaseous He 3 (greater than 80 per cent purity) at standard temperature and 

pressure. In cases of very special need, requests for quantities of He 3 up to 3 cc may be approved. 

I184981 
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Applicants should note that thus far He 3 has only been packaged in flasks containing 1 and 3 cc. 
The price of He 3 in these quantities has been set at $200.00 per cubic centimeter (STP). The ma- 
terial will be shipped by Railway Express collect. A detailed analysis will accompany all shipments. 

BORON 10 

Boron 10 is distributed on allocation from the Isotopes Division by Oak Ridge National Laboratory. 
Boron IO is available in the form of the solid complex, boron trdluoride -calcium fluoride, and 

also as elemental B 10. 

Boron Trifluoride Complex (BF;CaF,) 

This isotope contains 6.9 per cent elemental boron, of which 96 per cent is B 10, corresponding to 
an enrichment of about 4.8 times normal. 

Approlrdmately 6.5 g of BF,-CaF, is needed to OW 1 liter of BF, at standard temperature and 
pressure (assuming 100 per cent liberation). The boron trifluoride may easily k released as a gas 
by heating to temperatures above 260'C in a vacuum. Organic vapors and air released from the com- 
plex during heating will be present in the BF, and will have to be removed in processing material for 
use in neutron counters. 

50 g have been packaged in glass containers with moistureproof plastic screw top. All requirements 
will be filled in single units or multiples of these standard sizes. 

The price of BF,-CaF, complex is $2.00 per gram, postage prepaid. Standard units of 1, 5, 10, and 

Elemental Boron 10 

posed of 98 per cent boron with 2 per cent impurities of iron, magnesium, and silicon. The boron 
contains approximately 96 per cent B 10. 

Only a limited quantity of elemental B 10 is available. The applicant should state the amount re- 
quired for the proposed investigation and should clearly justify the expenditure of the material. Allo- 
cation approvals will be based upon the information furnished. 

quantities of 1 8 or more. 

Elemental B 10 is Fn the form of a powder with particle size the order of 200 mesh. It is com- 

The price of the elemental B 10 is $15.00 per gram, postage prepaid. It is packaged in 

BORON 11 

Boron 11 is distributed on allocation from the Isotopes Mvision by the Oak Ridge Natiaal 
Laboratory. 

Boron 11 will be packaged for shipment in the form of the solid CowplcA, boron trliluoride - 
calcium fluoride. The complex contains 10 per cent or less elemental baron, of whch apprommately 
89 per cent is B 11, corresponding to a B 10 content 60 per cent of Its nOrm;ll abundance. 

Orders will be filled in single units or multiples of these standard sizes. 
Units of 1, 5, 10, and 50 g are ppckaged in glass containers with moistweprod plastic screw top. 

The price of B 11 enriched BF,.CaF, is $1.00 pet gram, postage preplid, independent of quantity. 

OXYGEN 18 

Oxygen 18 is distributed on allocation from the Isotopes Mvision by 

Stuart Oxygen Co. 

351 California Street 
Sur Francisco 4, Calif. 
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Oxygen 18 is available in two forms: enriched water H,O" and enriched heavy water 40". 
Unless otherwise needed by the applicant, 0 18 will be allocated in the form Ha". The 0 18 isotoplc 

enrichment for either compound is about 7.7 times normal, corresponding to a concentration of 1.54 
mole per cent. 

The price schedule for an order of H,O" or DaOu to be delivered at one time is as follows: 

1 -g ampules 5- or 10% ampules 25 -g amplles 100% ampules 

No. Price No. Price No. Price No. Price 
grams per gram grams per gram grams per gram grams per gram 

1 $1 .oo 5 -20 $0.75 25 -75 $0.50 100 $0.40 

>25 0.55 100-175 0.45 200-400 0.35 

200 -475 0.40 500-900 0.30 

>SO0 0.35 1000-4900 0.25 

>5000 0.20 

The Commission makes no guarantee that the 0 18 distributed is free from pyrog entc materials. 

Express or postage charges will be added to the invoice. Both HIO" and D,OU may be shipped by 

parcel post or air express, 

ELECTROMAGNETICALLY CONCENTRATED ISOTOPES 

Electromagnetically concentrated stable isotopes are distrtbuted on allocation from the Isotopes 

The quantities which have been concentrated are large compared mth those obtained wlth laboratory 

The isotopic enrichment attainable by the electrornagnetlc process varies widely from element to 

Division by the Y-12 Plant, Oak Ridge National Laboratory. 

mass spectrographs; in general, the amounts will be within the range of 1 mg to 1 g. 

element and isotope to tsotope. For an element consisting of tu0 or more isotopes, the abundance of all 
isotopes in the sample will be somewhat altered from the natural isotopic abundance of that element. 

Complete isotopic abundance data and a spectrochemical analysis will be furnished with each sample 
shipped. 

basis. A "pool" of stable isotopes has been established from which consemative amounts may be 
withdrawn for research purposes. Investigations which do not use up the material or dilute its en- 
richment will be given highest priority on allocation. 

Applications for electromagnetically concentrated stable isotopes should contain the following 
additional information on either Form AEC-100 or an attached sheet: 

1. Wetght in milligrams of the element not the isotope 

2. Concentration deslred 
3. Minimum concentration acceptable 
4. Approximate delivery date 
5. Number of months for which loan is desired 
6. Estimated quantity to be returned 
7. Chemical form and dilution of isotope to bc returned 
Please note that a completed form, Agreement for Loan of Electmmagneticdly Concentrated 

A service and rental fee of $50.00 is charged for each sample, shipphg charges prepaid. Charges 

Because of the limited supply, electromagnetically separated isotopes are available only on a loan 

Stable Isotopes, is required prior to approval of the requests. 

are not made for the isotopes themselves; the fee includes only partial costs of handlbg applications, 
analyses, shipment, and other incidental costs. 

The undiluted isotopic material, whether in the original compound or another form is to be re- 
turned to the Commission at the end of the agreed period of loan. Diluted material may be returned, 
but it should be accompanied by a statement giving details of chemical treatment which the sample has 
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undergone, the chemical form LIY which the isotope is being returned, the quantity returned, and the 
dilution of the isotope. A statement covering expended material must also be furnished to the Isotopes 
Divis Ion. 

It is planned to investigate the separation of stable isotopes of most elements and to mcrease 
yields of those isotopes previously concentrated. However, specllic isotopes MU not be producible to 
the applicant’s order, and the date cannot be estimated when further quantities of a Gven isotope 
will be concentrated. 

The following table lists those isotopes which have been concentrated by the electromagnetlc 

process. The quantity of m?terial listed in column 5 represents the maximum element weight that 
may, in general, be obtained per allocation. U no quantity is given LIY column 5, the item is at this 
time out of stock. In this case, the enrichment and product form, if given, correspond to previously 
separated matertals. This list represents current data; supplementary information may be obtained 

through correspondence with the Isotopes Division. 

~ ~~ ~~ ~ ~~~ ~~~ ~ 

Element Natural abundance Abundance in Maximum avzllable 
Atomic and in element, enriched element, element weight, Product 

No. isotope s 93 Mg form 

3 Li 6 7.3 95.2 50 Lis& 

LI 7 92.7 98.7 -99.89 2,000 wo, 
5 B 10 18.83 

B 11 81.17 . 
12 Mg 24 78.98 

Mg 24 78.98 

Mg 25 10.05 

Mg 25 10.05 
Mg 26 10.97 
Mg 26 10.97 

99.5 

98.36 

86.8 

92.33 

95.9 

98.12 
~ 

16 S 32 95.06 97.9 100 5 
S 32 95 .a 1 ,OOo CQ 
s 33 0.74 5.54 5 

s 33 0.74 t 5 

s 34 4.18 20.65 5 
s 34 4.18 t 
S 36 0.0136 0.319 5 
S 36 0.0136 t 

17 c135 75.4 92.4 AgC 1 
c137 24.6 65.6 200 Aacl 

a 

19 K 39 

K 39 

K 40 
K 40 
K 40 

K 41 

K 41 
K 41 

93.08 

93.08 

0.012 

0.012 

0.012 

6.91 

6.91 
6.91 

99 .5 
99.74 -99.94 

0.17 

0.40 
7.12 -8.1 

92.9 

91.61 

98.94 

500 KC 10, 
1 KC 1 

288 KC 1 

100 KC 1 
KC 1 

65 KC 10, 

100 &504 
300 KC 1 

*halysis incomplete. 
TRefinement incomplete. 
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Element Natural abundance Abundance m Mvdmum available 

Atomic and in element, enriched element, element weight, Product 

No. isotope % w m6 form 

20 Ca 40 96.92 98.6 - 99.97 150 C a0 

Ca 40 96.92 99.78 3.000 CaCO, 

Ca 42 0.64 28.3 200 CaCO, 

Ca 43 0.13 t 
Ca 44 2.13 85.4-91.9 100 CaCO, 

Ca 46 0.0032 t 

t Ca 48 0.179 

22 Ti 46 7.95 200 TiO, 

Ti 47 7.75 500 TiO, 

Ti 48 73.45 3,000 TIO, 

Ti 49 5.51 25 t14 
Ti 50 5.34 84.69 t14 
Ti 50 5.34 25 t14 

24 Cr 50 4.41 41.2 100 CrA 
Cr 50 4.41 t 
Cr 52 83 A6 99.1 100 CrA 
Cr 52 83.46 t 
Cr 53 9.54 92.1 18 CrP, 
Cr 53 9.54 t 
Cr 54 2.61 61 .O -83.1 Cr,O, 

Cr 54 2.61 t 

26 Fe 54 5.90 39.0 -55.47 300 FeaOa 
Fe 54 5.90 34.47 10,Ooo FePa 
Fe 54 5.90 84.3 -93.27 100 FeaOs 
Fe 56 9 1.52 97.42 -99.7 50,Ooo FeP, 
Fe 57 2.245 51.91 -55.53 500 FeaOi 
Fe 57 2.245 74.6 -87.29 200 FeP, 
Fe 58 0.33 42.0 25 Fe,O, 
Fe 58 0.33 34.8 50 fea01 

28 Ni 58 67.76 99.3 300 N 10 
Ni 58 67.76 92.7 1,000 NiO 
Ni 60 26.16 87.1 -94.4 300 NiO 
Nl 60 26.16 97.7 50 NiO 
Ni 61 1.25 72.2 -80.9 25 NiO 
Ni 62 3.66 91.2 -94.7 20 N 10 
Ni 64 1.16 64.2 -97.4 NiO 

Ti 47 7.75 82.05 31 TiO, 

Ti 48 73.45 99.23 100 TiO, 

Ti 49 5.51 77.62 37 TtO, 

*Analysis incomplete. 

t Refinement incomplete 
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~ 

Element Natural abundance Abundance in Maximum available 

Atomic and in element, enriched element, element weight, Product 

No. isotope s s mg form 
~~ 

29 Cu 63 69.09 97.0 -99.4 3,000 CUO 

cu 65 30.91 98.16 2 ,ooo c uo 

30 Zn 64 48.87 83.8 100 ZnO 
Zn 64 48.87 1 ,ooo ZnO 

Zn 66 27.62 78.4 200 ZnO 
Zn 66 27.62 1 .OOo ZnO 
Zn 67 4.12 56.0 50 ZnO 
Zn 67 4.12 500 ZnO 

Zn 68 18.71 93.9 18 ZnO 
Zn 68 18.71 1,000 ZnO 
Zn 70 0.69 32.0 25 ZnO 
Zn 70 0.69 100 ZnO 

~~ 

31 Go 69 60.2 

Ga 71 39.8 

32 Ge 70 20.55 
Ge 72 27.38 

Ge 73 7.61 

Ge 74 36.74 
Ge 76 7.67 

98.42 
98.08 

88.1 

89.2 

68.9 

95.2 

79.3 
~ 

34 Se 74 0.96 
Se 76 9.12 

Se 77 7.50 
Se 78 23.61 

Se 80 49.96 

Se 82 8.84 

12.08 

41.5 -57.4 
49.4-58.4 

72.3 -82.56 
91.7 -94.6 
51.6-52.36 

100 Se 
500 Se 
500 Se 

500 Se 
i,wo Se 
300 Se 

35 Br 79 50.57 

Br 81 49 A3 
86.98 
96.81 

100 AgBr 
100 AgBr 

38 Sr 84 0.56 63.68 25 S&O, 
Sr 86 9.86 89.02 300 Sr(N%L 
Sr 87 7.02 60.02 500 srcq 
Sr 88 82.56 98.9 - 99.67 200 Sr(NO,b 

40 Zr 90 51.46 95.6 -98.0 2 zro, 
Zr 91 11.23 75.1 -86.89 300 ZrOl 
Zr 92 17.11 89.8 -92.7 300 z*, 
Zr 94 17.40 80.9 -82.1 100 zrq 
Zr 96 2.8 89.48 50 Zrol 

42 Mo 92 15.05 92.07 -95.5 50 Moo¶ 
Mo 94 9.35 19.1 50 Ma¶ 
Mo 95 15.78 80.75 -88.0 500 Moo¶ 
Mo 96 16.56 85.94 -90.6 500 Moo, 
Mo 97 9.60 75.4 -77.97 500 
Mo 98 24.0 89.9 -96.3 500 Mas 
Mo 100 9.68 90.2 -93.0 25 MOO* 

*Analysis incomplete. 
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Element Natural abundance Abundance In Maxlmum available 

Atomic and in element, enriched element, element weight, Product 

No. isotope s % mq form 

47 Ag 107 51.35 90.26 3 00 Asci 
Ag 107 51.35 98.96 39 A61 

Ag 109 48.65 92.16 300 Asci 

48 Cd 108 1.22 32.9 17 CdO 

Cd 108 0.89 14.2 100 CdO 

Cd 108 0.89 24.8 25 CdO 

Cd I10 12.43 55.8 -70.0 500 CdO 
Cd 111 12.86 64.5 1 ,ooo CdO 

Cd 112 23.79 79.3 -83.5 1 ,OO0 CdO 

Cd 113 12.34 54.1 500 CdO 
Cd 114 28.81 79.52 96 CdO 

Cd 114 28.81 94.2 1 CdO 
Cd 116 7.66 24.01 200 CdO 
Cd 116 7.66 71.2 100 CdO 

~ 

49 In 113 4.16 

In 113 4.16 
In 115 95.84 

14.2 

16.8 -22.8 
99.6 -99.9 

50 Sn 112 
Sn 112 
Sn 114 
Sn 114 
Sn 115 
Sn 115 
Sn 116 

Sn 116 

Sn 117 
Sn 117 
Sn 118 
Sn 118 
Sn 118 
sn 119 
so 119 

Sn 120 
Sn 120 

Sn 122 
Sn 122 
Sn 124 
Sn 124 

1.01 

1.01 

0.68 
0.68 
0.35 
0.35 

14.28 
14.28 

7.67 

7.67 
23.84 

23.84 
23.84 

8.68 

8.68 

32.75 
32.75 

4.74 
4.74 

6.01 

6.01 

45.5 

32.7 

12.1 

43.2 -74.5 

75.3 

69.3 
84.6 -90.1 

64.4 - 78.5 

53.6-95.4 

42.9 

83.1 

50 

50 

100 

100 

2 ,OOo 

2 ,OOo 
918 
500 

3 ,OOo 
75 

2,000 

1 ,o00 

5 
20 

5 so00 
40 

100 

51 Sb 121 57.25 

Sb 123 42.75 
97.7 
95.6 

25 Sb 
300 Sb 

*Analysis incomplete. 
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Element Natural abundance Abundance in Maximum available 
Atomic and in element, enriched element, element weight, Product 

No. Isotope s s me form 
~ 

52 Te 120 0.090 22.3 20 Te 
Te 122 2.47 77.8 19 Te 
Te 122 2.47 86.24 100 Te 
Te 123 0.89 60.9 1 50 Te 
Te 124 4.74 72.5 -83.9 50 Te 
Te 124 4.74 76.47 200 Te 
Te 125 7.03 40.5 264 Te 
Te 125 7.03 81.65 200 Te 
Te 126 18.72 78.0 -93.2 1 DO00 Te 
Tc 128 31.75 82.32-91.8 1 IO00 Te 
Te 128 31.75 94.4 200 Te 
Te 130 34.27 93.0 3 ,OOO Te 
Te 130 34.27 78.23 1 Dm Te 

50 Ea 130 0.101 16.0 bC4 
Ba 132 0.097 7.43 bC4 

134 2.42 51.39 25 hC4 
B 135 6.59 67.32 200 bC4 
B 136 7.81 50.02 150 hC4 
Ea 137 11.32 38.98 500 BaCQ 
B 138 71.66 g8.04 300 bC4 

57 U 138 0.089 0.597 300 

Lo 139 99.Q11 W.Q6 3 b4 

58 Ce 136 0.193 16.6 ceq 
Ce 136 * 0.193 8.94 50 ccq 
Cc 138 0.250 8.9 ccq 
Cc 138 0.250 4.42 100 ccq 
Cc 140 88.48 98.5 -99.25 2,000 ccq 
Cc 142 11.07 84.42 -87.4 500 ca, 

60 Nd 142 27.13 500 N401 
Nd I43 12.20 c 300 N401 
Nd 144 23.87 8 100 NW, 
Nd 145 8.30 200 NdA 
Nd 146 17.18 500 N%Ol 
Nd 148 5.72 t 
Nd 150 5.00 t 

62 Sm 144 
Sm 147 
Sm 148 
Sm 149 
Sm 150 
Sm 152 
Sm 154 

*Analysis incomplete. 
mefinement incomplete. 

~~ ~~ 

3.16 72.13 75 SmP, 
15.07 81.63 50 5mp1 
11.27 76.01 300 5mp1 
13.84 71.53 300 SmA 
7.42 74.09 200 5mp1 
26.03 89 .9 1,000 smp, 
22.53 92.10 500 5mp1 
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~ ~~ ~~ 

Element Natural abundance Abundance ln Maximum available 
Atomic and in element. enriched element, element weight, Product 

NO. isotope s s mg form 

74 w 180 
w 180 
W 182 
w 182 
w 182 
W 183 
W 184 
W 186 

0.126 
0.126 

26.31 
26.31 
26.31 
14.28 
30.64 
28.64 

9.0 

91.58 
94.25 

82.01 -86.21 
91.14 -95.72 
97.17 - 97.94 

75 Re 185 37.07 
Re 187 62.93 

85.38 
98.22 

500 Re 
300 Re 

e 

~ ~~ ~ 

80 Hg 196 0.15 1.46 - 1.90 50 HE 
Hg 196 0.15 8.44 10 hK 

10.1 53.37 -54.35 100 HE 

Hg 198 10.1 79.11 25 Hg 
Hg 199 17.0 62.51 100 HE 
Hg 199 17.0 72.1 -73.9 10 HE 
Hg 199 17.0 68.0 40 BE 
Hg 200 23 .3 64.66-74.9 500 QI 
Hg 200 23.3 80.85 -91.39 100 Hg 
Hg 201 13.2 51.48 -62.48 100 Hg 
Hg 201 13.2 71.8 20 Hg 
Hg 202 29 .e 98.06 -98.3 20 Hg 
Hg 202 29.6 75.75 -97.33 100 HE 
Rg 204 6.7 30.07 363 HE 
Fig 204 6.7 42.91 -89.17 100 Bg 

T1 203 29.52 94.1 -86.0 500 TIP, 
T1205 70.48 90.5 - 98.7 1 t1p5 

82 Pb 204 1.37 25.7 500 Pbo 
Pb 206 25.15 71.3 200 Pbcro, 

21.11 48.2 -66.8 500 PbCrO, 
Pb 207 21.11 PbO 1 ,ooo 
Pb 208 52.38 82.1 -02.1 loo PbCrO, 

PbO Pb 208 52.38 3 ,m 
Pb 208 52.38 95.8 50 PtSO, 

Hg 198 

Rg 198 10.1 60.11 50 

81 

Pb 207 

*Analysis incomplete. 

e 
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3. Outlines of Procedures for Procurement of Isotopes 

The procurement, delivery, possession, use, transfer, and disposal of radioisotopes are governed 
by Federal regulatims. Regulations now in effect are reprinted In Sec. 8 of this catalog. Briefly, the 
procedure for the procurement of radioisotopes is as follows: 

on Application for Radioisotope Procurement, Form AEC-313. After review and approval of the appli- 
cation, the Isotopes Division will issue Authorization for Radioisotope Procurement, Form AEC -374. 

2. To obtain the isotopic material or service, the original copy of Form AEC-374, together with a 
plrchase order if required, should be sent to the supplier. Materials cannot be shipped, and irradi- 
ations cannot be performed until the authorization has been received by the supplier. Arrangements 
concerning production, shipment, and payment are made directly between the applicant and the supplier. 

search project is referred to as a “limited authorization.” A limited authorization expires six months 

It is necessary that an applicant meet special conditions when he applies for (1) a general authori- 

1. Applications for radioisotopes or irradiation services must be submitted to the Isotopes Mvision 

An authorization issued for a specific quantity of a specific radioisotope for use in a specific re- 

after date of issue unless the time is extended by the Isotopes Division. 0 

zation for use of radioisotopes in research and development, (2) radioisotopes for field and industrial 
uses, (3) radioisotopes for use in human beings, and (I) radioisotopes,free of production costs for 
cancer research. Tbe conditions are described tn detail below. 

General Authorizatims for Procurement of Radioisotopes 

ment of radiomaterials by applying for a General Authorization. A standard application form adapted 
for a General Authorization may be obtatned from the Isotopes Division on request. 

An institution which processes a large number of applications each year will facilitate its procure- 

A General Authorization will 
1. Permit the approved applicant to use radioisotopes at a specified locatioo for any research and 

development activity. 
2. Permit the approved applicant to obtain from any supplier any available form and quantity of 

any radioisotope distributed on authorization or approval of the Commission 
3. Be effective for a full calendar or fiscal year. (The explration date on a General Authorization 

ail1 be either June SO or Oecember 31 of each year. The initial applicatlon may be made at any time; 
application for renewal of a General Authorization should be made well ln advance at the expiration 
date.) 

follows: 

for Procurement of Ridioisotopes for use in research and development activities. 

The conditions under wbich an application for a General Authorization will be considered are as 

1. The applicant, VithLn the preceding 12-month period, has received at lost twenty Authorizations 

‘Section 18(3) of the Atomic Energy Act of 1946 defines research and development as “theoretical 
analysis, exploration, and experimentation and the extension of investigative findings and theories of a 

scientific or technical nature into practical application for experimental and demonstration purposes, 
includlng the experimental production and testing d models, devices, equipment, materials, and 
processes.. ’ 

44 
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46 PROCUREMENT PROCEDURES 

2. The applicant has established an institutional isotope committee which wtll review and ap- 
prove, in advance of purchase of radioisotopes, proposals for use of radioisotopes to be made in the 
Institution to assure that 

a. The investigator is qualified to use radiomaterials safely. 
b. Facilities are available to the mvestigator for safe use of radioisotopes. 
c. The proposed use is safe. (The Commission generally will not evaluate the scientlfic merit of 

(See Sec. 6 for suggestions concerning an institutional isotope committee.) 
3. The applicant has appointed a radiologmtl safety officer to be responsible for 
a. Keeping records of the receipt, storage, use, transfer, and disposal of radioisotopes obtamed 

b. Accomplishing all radiation monitoring and health protection, including observance of such 

c. Reporting to the Isotopes Divislon a11 shipments or transfers made from the rnstitution 
[See Sec. 6 for suggestions concern- a radiological safety officer.) 
1. The applicant has adequate radiation monitoring equipment. 
Applicant institutions should be sure to include with the application complete statements con- 

cerning the qualJications of the radiological safety officer and of the members of the institutional 
lsotope committee. It is recommended that the applicant include any other pertlnent information m 
support of the application. 

Before making a radioisotope shipment, a supplier requires evidence that an mstitution holds an 
authorization for procurement. The Isotopes Division will issue slx General AuthorizaUons on 
Form AEC-374 to each approved applicant. A single serial number will be assigned to each General 
Authorization; copies m11 be designated by a suffix (A, B, C, etc.). If an applicant finds it necessary 
to obtain radiomaterials from more than stx suppliers during the year, the Isotopes Division will 
issue additional copes of a General AuthorlzaHon on request. 

If requested, a representative of the Isotopes Division mll call on an msutution which is in- 
terested in obtaining a General Authorization. He will be prepared to confer with local authorities on 
arrangements for setting up the required organization and procedures. 

A member of the Isotopes Division Advisory Field Service staff mll visit, at least once a ye- 1 

each Institution holding a Geieral Authorization. A report of satisfactory control of radlc~-~~~ 
terials and radiation hazards all1 be considered by the Isotopes Division m apprn-J subsequent apPb- 
cations for annual renewal of a General Authorization. 

a proposed investigation.) 

by the institution 

safety standards as may be established by the Commission 

Field and Industrial Uses of Radioisotopes 

The pllmary problem involved in field and industrial uses of radlofsotopcs is that of safety coo- 
trol and accountability. If a radioisotope is Lo be used under other thzn labratory ccmbiLrons. the ph 
should provide for long-term control of the urtlvtty. The amount of acttnty iavolvcd Ls an important 
consideration, M is the type d radiation emrued by the radmisobpe tn qucstloa. F’urtherrnore, the 

likelihood of ndlauua exposure of persars rbo could have no brledge ol the presence of €he 

radiaactlve materlai, or d its potential danger, must always be canaidend. 
Field Uses. An ~ppUfath for use af a mdtofsotope In a fleld sbdy should usually be sapported by 
1. A detailed outlint of the erperlrncat 

2. A map of the area, shoWng topoe- 
3. A fpll description of the distrlbutloa ol the human population 
4, A statement concerning the relation of the experimental area to watersheds from which do- 

5. A deacrtptlar of the underground strata with reference to likelihood of movement of water and 

6. A statement regarding the degree of control which can and will be maintained over the 

- water supplies are collected 

fiutlfm of activity by mineral components 

crrpcrlmenhl area. 
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1. Commission facilities do not guarantee the radioactive strength and quality of materials 
- 

distributed nor that they are free from pyrogenic materials. 

47 

Industrial Uses. Industrial applications of radioisotopes fall into three general groups. 
1. Cases in which the activity is mounted in a devtce used to control industnal processes 
2. Cases in which the activity is used in a process but does not appear in any product sold to 

3. Cases in which the activity would be present in products sold to the public 
In cases 1 and 2 the factors to be considered are much the same as those pertinent to use of 

radioisotopes In laboratorles. If the activity is well shielded, othermse controlled, and under the 
supervision of trained workers, the use would be considered feasible. 

Case 3 raises the question as to the levels of beta and gamma activtty which might be permitted 
in products sold to the public. 

1. Beta-ray emitters. Proposals to incorporate beta-emitting radioisotopes in products offered 
for sale can be approved if (1) the radioactive substance is in insoluble form and incorporated 
permanently in Inert material and (2) the product produces no more radiation than 0.3 rep per week 
at the surface. 

2. Gamma-ray emitters. Products containing gamma emitters must meet the conditions outlind 
above for beta emitters. In addition, when products are stored, monitorurg must be done to show that 
the radiation level is in accord with the limtts stated in the handbook, Safe Handltng of Ftadioisotopes, 
issued by the National Committee on Radiation Protection. 

the public 

Radtoisotopes Free of Production Costs for Cancer Research 

All radioactive material normally available under the isotope -distribution program wlll be 
distributed, free of production costs, to qualified applicants providing the Inaterials are to be used In 

cancer research. Sodium 24, P 32, and I 131 are also distributed free of production costs for use in 

routine or nonexperimental programs for the diagnosis and treatment of cancerous or allled diseases. 
Cancer research is interpreted to include the following: 
1. Investtgation of the basic aspects of normal and abnormal cellular growth 

2. The development and evaluation of therapeutic and diagnostic procedures for cancer and 

Considerable interest has been expressed concerning the use of Co 60 as a radiation source in the 
allied diseases 

treatment of cancer. The use of Co 60 needles is not considered research unless the needles are of 
some unusual design or incorporate some unusual feature. Stmikrly, if multicurie sources of Co 60 

are considered as substitutes for other sources of high-cnergg gamma or X rays for teletberapy 
units, the proposed use would be looked upon as cancer research only if the techniques to be em- 
ployed departed from those already established for the gamma- or X-ray sources, or lf a considerable 
program is to be undertaken with the unit on the biological effects of radiation. 

Refer to the following subsection for detatls concerning the allocation policy for radioisotopes to 
be used in medicine. 

Although radioactive materials distributed under the cancer program ail1 be free of production 
charges, a handling charge of $10.00 all be made on each shipment to cover the cat of packaging, 
monitoring, accounting, and billing. Transportation charges will be paid by the applicant. 

production costs may apply to the Isotopes Division for replacement of the activity delivered. In case 
the radioisotope delivered has a half-life d less than 30 days, the supplier may request replacement d 

all activity including that required in the processing. 

Suppliers who furnish materials to users authorized to recetve radioisotopes without charge for 
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The following general aims govern the distribution of radioactive materials for medical purposes: 
1. To make radioisotopes available for diagnostic and therapeutic purposes where they are 

2. To protect, as far as possible, patients from Indiscriminate use of rldioisotopes 
3. To ensure that those planning to use the materials have adequate facilities for proper and safe 

Criteria for Medlcal Use. The following criteria for authorization are based on the general aims 

1. Physicians using radioactive material must be associated with a medical research institution, 

needed 

handling. 

stated above. 

hospital, clinic, or other medical organization possessing adequate facilities and which is in good 
standing with the local medical society. Facilities must be adequate for clinical care of the patient 
and assaying, safe handling, and disposal of radioactive materials. 

2. The hospital or medical institution must appoint a local isotope committee to eVllUlte all 
prow$ tls for therapeutic use of radioisotopes within that institution. (See Sec. 6 for suggestions con- 
cerning an bstltutional isotope committee.) 

be an accredited physician in good standing with the local medical society. The physician must have 
had previous clinical experience with radiation or radioactive matenals or be directly collaborating 
with an lndivldual possessing such training and experience. 

amount required to accomplish the objective of the work. Applicants who desire to use radioisotopes 
(beta- and/or gamma-ray emitters) in normal adults should submit a statement of the results of 
animal experiments, or adequate reference to the literature, concerning the metabolism of the radio- 
materials in the form administered. The dosage to the critical tissue (tissue of maximum concen- 
tration) should not exceed 0.3 rep per week from a single or repeated administration in normal 
adults when no therapeutic or diagnostic benefit to the patient can be reasonably anticipated. 

3. The scientiflcally trained individual who will use or directly supemise the use of material must 

Normal Adults. Administration of radioisotopes to humans should always be kept to the minimum 

Applications should include detailed statements concerning the folloanng points: 
1. The tissue of highest concentration and the relative concentration therem 
2. The relative concentrations in the tissue of interest and particularly radiosensitive tissues, 

such as the gonads and hematopoietic system 
3. The biologlcal hall-life of the radioisotope in the tissue of highest concentration, the tissue of 

interest, and the particuhrly radiosensitive tissues 
Normal Children. In general, the use of radioisotopes in normal children is discounged. However, 

proposals for such use will be considered pronded the problem cannot be studied properly by other 
methods and provided the radiation dosage lffel m any tissue is low enough to be considered harmless. 
It should be noted that, in general, the amount of radioactive material per kilogram of body weight 
must be smaller In children than that required for similar studies in adults. 

Normal Pregnancy. The use of radioactive matenals In all normal pregnancies is strongly dis- 
couraged where no therapeutic benefit is to be derived. 

Special Pi3thOloglCal Conditions. There may be instances in which the disease from which'a 
patient is suffering prmits the administration, for investigative purposes, of doses larger than those 
recommended above for use in normal subjects. Applications for such uses d rldioisotopes will be 
@en special considtrrtlon provided 

1. Full responslbllity for conduct of the work is assumed by a special committee of at least 
three competent physicians Fn the institution in which the work Is to be done. 

2. The subject has given his consent to the procedure. 
3. There is no reasonable likelihood of producing manifest injury by the radioisotope to be 

Treatment of Pobcythemia Vera and Chronic Myelogenous Leukemia. The use of P 32 for the 
employed. 

treatment of polycythemia vera and chronic myelogenous leukemia by licensed physicians in good 
standlng will be authorized provided 

1. The applicant has a suitable survey instrument. 

I184944 
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2. me applicant obtains from a university medical school or universu, . ‘c;*ll a statement that he 

is qualified to use P 32 in treatment of these diseases; the mehcal school or hobp~,.,. ...L 

authorized user of P 32 in treatment of these diseases. 

university medical school or university hospital which certified the applicant’s qualifications or a 

a radioisotope supplier qualified to make such measurements. 
University medical schools or university hospitals are expected to state that applicants are 

qualifled to use P 32 in the treatment of polycythemia vera or chronic myelogenous Leukemia only if 

(1) the applicant’s previous training and experience have equipped him to engage rn this work, or 
(2) the applicant has observed or participated in the use of P 32 in the treatment of these diseases at 
the responsible institution. 

Beta-ray Applicators. Beta-ray applicators are available for use by licensed physicians in good 

standing who are either qualified ophthalmologtsts or therapeutic ndlologists qualified by training and 
experience to carry out the proposed program. No monitoring instruments or kal isotope-committee 
endorsement will be required, nor need the applicant be affiliated wtth a hospital or clinic. 

the National Bureau of Standards a certificate which states (1) the dosage rate of the applicator and 

(2) that there is no detectable leak of activity to the exterior. The applicator must be identified by 

the name of its manufacturer and its serial number. A copy of the certificate must be filed with the 

lsotopes Division. 

stating that the applicator still exhibits no detectable leak of activity to the exterior. 

certain radiation -detection equipment. 

replacement of units which leak activity. 

handling and chemical pmcesslng of radioisotopes. 

activity. 

equipment that is used in the handling operations. 

specially trained physicist make the necessary measurements and a radiochemist to perform 
handling operations. Quite often one individual is qualified to carry out both these functions. 

regulations tn effect under Section 5950) of the Federal Food, Dmg, and Cosmetic Act provide that, 
prlor to distribution of a new drug in Interstate commerce,.the shipper must have a statement on 
file from the applicant certifying that the lpplicvlt has adequate facilities for the investigation and 
that such drug wtll be used Solely by him or under his direction. Radioelements intended for drug 
use or investigation, whether for experimental animals or human beings, have been classified as new 

: 

- 
3. The P 32 activity is measured before use. The measurement should be perlormed by the 

Before a beta-ray applicator is used, the applicant must receive from the manufacturer or from 

Each 12 months the applicant must similarly file a certificate, executed by the manufacturer, 

The certificate is substituted for the usual requirement that applicants for radioisotopes possess 

Manufacturers of beta-ray applicators should arrange for perlodie Lpspectictn of a11 units and for 

Recommended Liboratory Facilities. A laboratory should be set uide for exclusive use in 

There should be a separate room and equipment available for making measurements of radio- 

There should be available proper storage space for the isotopic material and for the special 

To coordinate the handling and measurement of the materials, it is often desirable to have a 

Certificate of Compliance with Federal Food, DNg, and Cosmetlc Act. It should be noted that 

drugs. 

Concentrated stable Isotopes produced in phts and laboratories of the U. S. Atomic Energy 
Commission are distritntted on a sale or loan basis as follows: Isotopes of elements which have been 
concentrated electromagnetically are available on a loan basts; all others are available through direct 

plrchase. 
Applications for these materials must be submitted on Request for Stable Isotope, Form AEC-100, 

to the Isotopes Division. Do not place a purchase older aith tbe suppller until after receiving notice 
from the Isotopes Division that the request has been approved. 

Agreement for Loan d Electromytnetically Concentrated Stable Isotope must be filed by an 
applicant who wishes to obtain isotopes concentrated by this process. Forms may be obtained from 

the Isotopes Division. 
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4. Health and Safety 

Throughout the Atomic Energy Act of 1946 there are provisions relating to the safety and pro- 
tection of health in the atomic energy program. For example, Section 5(c)(2) reads in part, ‘The Com- 
mission shall not distribute by-product material (radioisotopes) to any applicant rho 1s not equipped 
to observe or fails to observe such safety standards to protect health as mag be established by the 
Commission.’’ 

Any person who applies for and uses radioisotopes should be familiar rith the problems of radi- 
ation control. The brief discussion on health and safety Ln this section includes several references to 
publications wherein may be found more detailed discussions of radiation-prdection and safe-handling 
techniques. The technical staff of the Isotopes Division will furnish additional information on request. 

NUCLEAR WIATIONS 

Nuclear radiations are of tro general types: (1) particulate matter-the neutrons, alpha and beta 

particles -and (2) electromagnetlc waves of extremely short wavelength -the gamma and X rays. 
Their basic characteristics may be tabulated as follows. 

low penetration. They are unable to penetrate the unbroken skin, but if an isotope llberatlng them is 
deposited within the body, they may cause extreme damage. 

Beta Particles -electrons, comparatively large, negatively charged parbcles, moderate loni - 
zation, moderate penetration. At most, they will penetrate about 20mm of tissue. 

Gamma Ftays -photons of electromagnetic radiation emitted by the nucleus when it has excess 
energy, low ionization, high penetration. They are less damagmg, quantity for quantity, than the above 
types of radiation, but because they penetrate deeply, they are a major problem. 

Neutrons -uncharged, penetrating, highly damaging particles. Depending on their speed, they can 
penetrate several feet of matter. 

Nuclear radiations cause damage by ionization. Particles or rays disrupt the atoms and molecules 
of any substance they strike-air, concrete, steel, animal tissue. They cause atoms to divide into 
positive and negative parts (ions) and upset the delicate electrical tulance of molecules. 

Under the present program, only one alpha emitter (Po 210, catalog item 83, Table 2) and me 
neutron emitter (Sb-Be neutron source, catalog item 51D-P, Table 1) are available from Commission 
facilities. Therefore the radioisotope user is primarily concerned with control of beta and gamma 
radiations. 

Alpha Particles -helium nuclei, comparatively large, positively charged particles, high ionization, 

METHOD6 OF RADLATION CONTROL 

In the presence of radiation, safety 1s malntained by shielding, by distance from the radioactive 
source, by time limits of exposure, or by a combination of the three. Protection from inhalation or 
ingestion of radioactive materials is accomplished by controlled ventilation that keeps dusts, pes, 
and vapors out of the air and by rigorous housekeeping to prevent and control radioactive contamination. 
Radiation monitoring equipment such as survey meters, ionization chambers, and film badges is used 
for additional protection of personnel working in areas where radioisotopes are used. 

1184941 
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Bottling P 32 for shipment. 

Broadly spew, tberc are two methods of controlling wastes: (1) concentribon and storage and 
(2) dilution and disposal. Gaseous and airborne materials may be controlled by filtmtion and dilution 
with air, short-lived radioactive liquids may be controlled by holding them until they decay to a safe 
level and by diluttm with water, more dangerous or long-lived radioactive liquids may be controlled 
by concentration or waporatton to a solid state and how in storage, and solid radioactive and con- 
taminated materials may be controlled by burying under controlled conditions. See page 56 for infor- 
mation on special dlsposal serrlces. 

RADIATION UNITS WED IN HEALTH AND SAFETY MEASURBMD4TS 

R?dlltion dosage units are related to the roentgen, which applies to the ionizing effect of gamma 
and X rays. The units in use are as follows. 

Roentgen (r) la tbat quantity of X or gamma radiation such that the assodated corpuscular 
emission per 0.001293 g d atr produces, in ah, tons carrying 1 esu of electricity of either sign. . 

Roentgen equivalent physical (rep) Is tbat dose of ioniztng radiation which is capable of pro- 
ducing energy ahsorption of 93 ergs/g of tissue. 

Roentgen equlvllent mamrml, or man, (rem) ts that quantity of radlatton which, when absorbed 
by mammalian tissue, produces an effect equivalent to the absorption by this tissue of 1 r of X or 
gamma radiation. 

I184998 
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The physical equivalents are as given in the following table. 

Ftadiation Roentgen Rep Rem 

Gamma or X ray 1 1' 1 

Beta 1 1 

Neutron 1 10 

Alpha 1 20 

PERMISSIBLE LIMITS OF RADIATION EXWGURE 

In small amounts, radtatton is a phenomenon of nature to which every Uvlng organism is subject; 
cosmic rays strike the earth everywhere, and materials such as radium in the earth's crust emit 
radiation. In large amounts, radiation is injurious to all living things. Before any systematic program 
of protection could be set up by the U. S. Atomic Energy Commission, it was necessary to decide what 
quantities and rates of exposure could safely be permitted. 

External Exposure 

Limits of continuous external radiation exposure were set by determining the day-after-day 
radiation exposure that experience and research indicated to be harmless and then applylng a safety 
factor. The AEC program-wlde rule at this time is that no worker shall receive more than a con- 
tinuous dosage of 0.3 r in any one week; this amounts to about 15 r per year. The experts who set 
this figure believe that this rate of exposure would cause no damage even if continued throughout a 

Iifeti me. 

not signlfy injury so far as experience indicates. The least exposure that can cause minor blood 
changes, and which the body soon repairs, appears to be 25 to 50 r in a single quick dose. Thus the 
limit of 15 r per year provldes for a safety factor for continuous exposure. 

"Exposure" as used here does not mean injury. Even exposure above the permissible limit does 

Irdernal Exposure 

The permissible concentration of radioisotopes wlthin the human bodp must bc studied for each 
isotope because no two of them behave exactly alike. The pathological and genetical effects of radiation 
and the manner in which varlous elements and compounds are selectively concentrated Ln the Various 

organs of the body are currently being studied. The problem is to determine the pcrmissible concen- 
tration of radiomaterials In food, air, water, and general environment at levels innocuous to Me. This 
work calls for continuing research. Because of the limited knowledge in this field, mdlolsotOpc users 
should take full precautions to prevent ingestion, LnhalaUon, and absorptian of ndiOactlVe materials. 

Radiation protection committees of the United States, Canada, and the United Kingdom are co- 
operating in evolving standards for external, internal, and envhonmental radiation. 

SAFE HANDLING OF RADIOBOTOPES 

The Subcommittee on the Handling of Radioactive Isotopes and Fission Products d the National 
Committee on Radiation Protection, sponsored by the National Bureau of Standards, has prepared a 
pamphlet, Safe Handling of Radioactive Isotopes, National Bureau of Standards Emdboolr 4% COplCS of 
Handbook 42. recommended to all radioisotope users, may be obtained from the Lsotopcs Mvlsion. 

INSTRUMENT AT ION 

All users of radioisotopes distribuit.d by the U. S. Atomtc Energy Commission are required to have 
adequate instrumentation for (1) measurement of activity and (2) monitoring to ensure safe radiation 
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Remote handling d radioisotopes at Oak Ridge National Laboratory. 

levels and to locate and measure radiocontamination. The choice of instrument rill depcnd on the type 

of radiation to be measured and the level of activity handled. The Radiation Instruments Branch, 
Washington Mvtsion of Biology and Medicine, has compiled a Radiation Instruments Catalog. The 
catalog gives information on the specifications and characteristics of various instruments and 
accessorles used in radioisotope work, as well as the names of the manufacturers producing the 

equipment. Copies may be obtained (price $2.00) from 

Office of Technical Services 
Department of Commerce 
Washington 25, D. C. 
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ADVISORY FIELD S ERVIC E 

The Commission has a positive program of encouraglng and developing health -safety standards in 
the use of the radioisotopes. The Advisory Field Service Branch of the Isotopes Division U. S. Atomic 
Energy Commission, has staff members tramed in various scientific fields who serve as consultants 
to isotope users on health-safety facilities and practices. Through visits to laboratories, they give 
on-the-spot advice concerning radiation protection, monitoring and measunng equipment, standards of 
radioactivity, laboratory design, remote-handling equipment, decontamination, and radioactive-waste 
handling. However, isotope users should confer with private consultants for more detailed advice on 
planning and conducting their research investigations. 

In addition to field visits, information service is available to isotope users on all problems con- 
cerning the safe handling of radioisotopes. Staff personnel will answer individual requests for specific 
information and will participate in seminar and lecture programs when permitted by travel schedules. 

FILM-METER SERVICE FOR RADIATION MONITORING 

Recipients of radioactive isotopes shipped from Oak Ridge National Laboratory may purchase film- 
badge service for radiation monitoring as follows: 

M-1 Film Holders (each) $1 .so 

This is a stainless-steel badge-type holder with an alligator clip. It has a cadmium filter at one 
end enabling measurements to be made of both hard and soft rahation. All films processed at Oak 

Ridge National Laboratory must be used with this particular film holder owing to standardized 
processing techniques maintained by the Laboratory. Holders are not to be returned with the films. 

M -2 Films (per lot of 20 packs) $6.00 

The cost of processing is included. Each film pack contains two films. One film will measure 
gamma radiation from approximately 30 to 5000 mr. The second film an11 measure to approximately 
20 r. 

pack must be returned for processing at the same time. 
Calibrated control films are pckaged with each lot of 20 films. All exposed films and the control 

M -3 Plastic-ring Film Meters (per lot of 20) $8.00 

A plastic-ring film meter, available from Oak Ridge National Laboratory, may be used as a beta- 
and/or gamma-ray monitoring device. 

The ring film meter is made of a special, highly opaque plastic. It is adaptable for all use with 
film, resisting even out-of-door exposure to strong sunlight for reasonable lengths of time. The meter 
may be used as a finger ring, pinned to various parts of the clothing near the radiation sources to be 

monitored, or used in other ways where local radiation exposure is to be checked. 
The cost includes ring film meters and processing. Each ring contains one film with a cadmium 

filter on each side of the film. A window is provided for soft radiation. The film will measure gamma 
radiation for approximately 30 to SO00 rnr. Calibrated control films are packed with each lot of 20 
rings. 

All exposed ring film meters and control pack must be returned for processing at the same time. 
Instructions for use are included in each shipment. All films are returned to the customer with 

Orders should be sent direct to Oak Ridge National Laboratory. Film-badge service is also 
interpretations. 

available from several commercial firms. 
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REFERENCE SOURCES 

Beta- and gamma-ray standard reference sources for use in calibrating counters and preparing 

worhng standards are available from the National Bureau of Standards. For further details, corre- 
spondence should be addressed to 

National Bureau of Standards 
Washlngton 25, D. C. 
Attention : Ramoactivity Section 

Calibrated and uncalibrated reference sources may also be obtained from commercial suppliers. 
(See page 31 for availability of polystyrene sheets from Oak Ridge National Laboratory.) 

SPECIAL SERVICE FOR DEPOSAL OF RADIOACTIVE WASTE PRODUCTS 

Radioactive waste materials resulting from the use of reactor-produced radioisotopes may be re- 
turned to commission facilities for disposal. The service has been initiated for the safe disposal of 
radioactive wastes which might endanger the public health and salety if they were handled by the 
conventional means of disposal available to the average radioisotope user. 

Oak Ridge National Laboratory and the University of California Radiation Laboratory have been 
designated as receiving centers for radioactive waste materials. The Radiation Laboratory will 
receive wastes from users in the San Francisco Bay area only. Oak Ridge National Laboratory will 
accept wastes from users in all sections of the country. Materials which will be acceptable for 
disposal are 

book 42 

cause of limited availability of the stable element 

1. Radioisotopes which exhibit high radiotoxicity, as defined in National Bureau of Standards Hand- 

2. Radioisotopes which cannot be reduced in specific activity by dilution with a stable element be- 

3. Radioisotopes with half-lives of 180 days or longer 
All radioactive waste materials submitted to Oak Ridge National Laboratory or the Radiation 

Laboratory for disposal shall be packaged and labeled in accordance with Rules and Regulations of the 
Interstate Commerce Commission or Civil Air Regulations. In addltion, the radioactive waste products 
must be prepared and shipments identified as specified by the receiving facility. 

In cases where special handling is required, additional charges may be made. All shipping charges 
must be prepaid. 

Isotopes users interested in this service should write to Oak Ridge National Laboratory or the 
University of California Radiation Laboratory for detailed information. 

In general, a handling charge of $10.00 per unit or package will be made by the receiving facility. 



5. Technical Services 

I 

CONSULTATION 

The Isotopes Division through correspondence is prepared to answer questions on methodology in 

many fields of isotope utilization, as well as inquiries concerning radiation protection, monitoring and 
measuring equipment, laboratory design and handling equipment, waste disposal, and radioactive 
standards. In addition, field visits are made to users and prospective users of radioisotopes to assist 
in matters pertaining to the safe handling of radioisotopes and to determine that they are being used in 
accordance with procedures stated in the applications. 

Division. Such services are available from commercial firms and private consultants. 
Other types of consultation, particularly of an industrial nature, are not handled by the Isotopes 

REPRINTS AND PUBLICATIONS 

Information service on the techniques and uses of isotopes is maintained by the Isotopes Division, 
and applicants are urged to take advantage of this service. For the use of its staff and for maintenance 

of reference files, the Isotopes Division should receive six copies of all published papers on the results 
of research with isotopes (both stable and radioactive) obtained through its facilities. 

The source of isotopic materials used in research should be acknowledged by a statement similar 
to the following: “The (name of materid) used in this investigation was supplied by (name of supplier) 
on authorization from the Isotopes Division, U. S. Atomic Energy Commission.” This information will 

materially assist the Isotopes Division in correlating applications with published reports. 
As a part of its information program, the Isotopes Division will issue periodic bibliographies 

giving references to published work &ne with isotopes procured through Commission facilities. These 
bibliographies will be similar to the one in the report, Isotopes . . . A Three-year Summary of U. S. 
Distribution, and will be supplementary to it. 

TRAINING 

Although the Isotopes Division is not primarily responsible for establishing or operating training 
courses in isotope utilization, it does have a fundamental interest in such programs. The greatest 
single deterrent to wider use of radioisotopes has been the hck of trained persons qualified to handle 

and conduct research with these materials. 
The Isotopes Division has cooperated with the Oak Ridge lnstitute of Nuclear Studies in setting up 

the radioisotope-technique courses currently offered by that group. These courses are four weeks in 

duration and are designed to teach mature research workers to use radioisotopes safely. This training 
is valuable, but since it is of a general nature, it is recommended that a prospective user of radio- 
isotopes also plan to visit, for an additl.mal month, an institution utilizing them in his field of interest. 

Ow- .If the most eflective ways of familiarizing technical persmel with the use of isotopes is to 
fi.ri:g ..a .. ..ientific and technical meetings, exhibits which present the information in illustrative 
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and diagrammatic form. The Isotopes Division has prepared several panel exhibits illustrating various 
fields of application of isotopes and health-safety measures to be employed with ra&omaterials. They 
are available for showing at meetings throughout the country. Also available as visual ads are lize- 
drawing illustrations showing uses of isotopes in several fields of research. In general, these draw- 

ings are only loaned and should be returned to the Isotopes Dlvision after use or copying. 
Technical assistance is being provided by the Isotopes Division to the hrmy Institute of Pathology 

and Signal Corps for the production Of a series of technical-level training fil~s on isotope techniques 
and applications. The first films in this series should be completed during tr.r latter part of 1951. 

Copies will be made available through the Army Signal Corps film libraries. 

ISOTOPICS- ANNOUNCEMENTS OF THE ISOTOPES DIVISION 

Isotopics is a bulletin for isotope users which will furnish pertinent information on isotope pro- 
curement, new materials, recommendations on safe handling and disposal of rarbomaterials, isotope 
uses, and other items of general interest. 

Division. It is prepared by the staff of the Isotopes Division and will be published and printed by the 
Division of Information Services, U. S. Atomic Energy Commission. Isotopics will not accept for 
publication papers prepared outside AEC facilities. Isotope users are encouraged to publish reports 
of their investigations in recognized scientific and technical journals. 

Isotopics replaces the variety of circulars which have been prepared and distributed by the Isotopes 

Supplements to this catalog will be printed separately and reprinted in Isotopics. 

View of radioisotope processing area, Oak Ridge National Laboratory. 
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6. General Information 

PRODUCTION FACILITIES 

It is the policy of the Commission to furnish basic irradiations of materials and to process 
radioisotopes into simple compound forms. Private industry is encouraged to undertake further 

processing of the isotopes into more complex chemical forms. 

In February 1950, that facility placed in operation a new processing area which permits large-scale 
preparation of basic radiomaterials in simple compound forms at considerable saving to the user. 

Reactors at Argonne and Brookhaven national laboratories are primarily research instruments, 
but they are available for special irradiations as described on pages 25 to 28. The national 
laboratories, the University of California Radiation Laboratory, and Los Alamos Scientific 
Laboratory have also carried on extensive research and development work in the synthesis of Labeled 

compounds. 

Oak Ridge National Laboratory is the major producer and distributor of processed radioisotopes. 

PRICING POLICIES 

Prices and charges for radiomaterials distributed by the Commission are based on “out-of- 
pocket” production costs which do not include (1) costs [or amortization of the reactor and other major 
facilities and (2) research and development costs. 

made, the most notable being the lowering of the price of C 14 from $375.00 per millicurie to its 
present cost of $36.00 per millicurie. The cost of fission products has’been reduced 1s separation 
and purification processes have been improved. 

Prices charged for isotope-labeled compounds prepared in Commission laboratories are fixed 
in accordance with the same policy. Prices chvged by private distributors of labeled compounds are 
fixed by individual laboratories, and no control is exercised by the Commission. 

Prices are reduced as economies are effected in operations. Several price reductions have been 

PATENT AND REPORTING POLICIES 

Inventions or discoveries made by persons using radioisotopes or using or manufacturing 
isotope-labeled compounds will be subject to patenting by the inventor in accordance with normal 
industrial practices. The Commission does not contemplate the reservation of patent rights to inven- 
tions and discoveries made by distributees who receive radioactive materials pursuant to the 
Commission’s reguhr program of radioisotope distribution. Such persons will be required to publish 
or report the significant results of investigations using radioactive materials, but these reporting 
requirements will be applied so as not to interfere with an inventor’s oppottunity to obtain patent 
protection for his inventions and discoveries. Inquiries concerning special arrangements for the 
timing of publication in order to protect the patent rights of the private inventor or his assignee 
should be addressed to the Isotopes Division. 

been subjected only to a service irradiation by the Commission or one of its contractors pursuant to 
the regular program for service irradiation of materials. 

Similar policies will govern inventions or discoveries made by persons using material which has 
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TRANSPORTATION OF RADIOACTIVE MATERIALS 

Any shipment of radioactive materials must be made in conformity with (1) Interstate Commerce 
Commission Rules and Regulations, (2) Civil Air Regulations, or (3) Postal Lawsand Regulations. 

NATURALLY OCCURRING RADIOACTWE MATERIALS 

The Isotopes Division authorizes the distribution of reactor-produced radioisotopes; it does not 
control the distribution of naturally occurring radioactive materials. For information concerning pro- 

curement of source materials (uranium and thorium), see Title 11, Chap. I, Part 40, Code of Federal 

Regulations, or address inquiries to 

Licensing Division 
New York Operations Office 
U. S. Atomic Energy Commission 
Post Office Box 30, Ansonia Station 
New York 23, N. Y. 

RADIATION SOURCES mR CIVIL-DEFENSE TRAINING 

The AEC does not have planning or operating responsibility in the field of civil defense. The 
Commission’s role is primarily to supply to the Federal Civil Defense Administration information on 
atomic energy which might be useful to the FCDA in discharging its responsibilities for civil defense 
against atomic warfare. Within the AEC, the Civil Defense Liaison Branch, Division of Biology and 
Medicine, is responsible for liaison with the FCDA and for coordination of AEC internal-civil- 

def ens e activities. 
Arrangements have been made, however, for local or state civil-defense agencies to obtain, 

on loan, radiation sources required for their training programs. An agency requesting such loan will 
be required to pay only the transportation costs for shipment of sources from Oak Ridge National 

Laboratory, Oak Ridge, Tenn., and return. 
Encapsulated sources will be available in standard activity sizes as follows: 100 mc, 500 mc, 

and 1 curie. Combinations of these sizes will be provided as needed. 
Applications for loan of radiation sources must be prepared on Application for Radioisotope 

Procurement, Form AEC-313, and submitted to the Isotopes Division, Oak Ridge, Tenn. All applica- 
tions are subject to approval by the FCDA. In order to coordinate requests for loans from the various 
local agencies within the states, all such local requests must be cleared through the appropriate 
state civil-defense director before consideration will be accorded them. 

on approved application and will forward it directly to the Oak Ridge National Laboratory. The 

Isotopes Division will assist in scheduling the shipment of radiation sources. 

The Isotopes Division will issue Authorization for Ftadioisotope Procurement, Form AEC-374, 

SUGGESTIONS CONCERNING INSTITUTIONAL ISOTOPE COMMITTEES 

The Atomic Energy Commission has the Advisory Committee on Isotope Distribution to advise 
on the establishment of new policies in the distribution program and to review existing policies. On 
specific problems referred to it by the Isotopes Division, the Committee functions as two Sub- 

committees 

in human beings 

1. The Subcommittee on Human Applications to review applications for radioisotopes to be used 

2. The Subcommittee on General Applications to review all other applications for radioisotopes 
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The Advisory Committee recommends that every institutlon which uses ridloisotopes from an 
isotope committee to supervise and control the use of radioisotopes within the institution. The 
Commission recommends that the institutional isotope committee follow an organization pattern similar 
to that of the Advisory Committee. 

authorization will be issued for use of radioisotopes in human subjects (see page 48) and when the 
institution makes application for a General Authorization for use of radioisotopes in research and 
development (see page 44). An institution using isotopes in human beings and in general research may 
form a combined committee to perform both functions stated above or may find it more practical to 
have two separate committees. The names, organizational titles, and the experience of appointees to 
the local institutional isotope committee must accompany an appllcation. 

The Commission requires that an application be approved by a local isotope committee before an 

Formation of an Isdope Committee on Human Uses 

Membership of the local isotope committee in a hospital or medical institutlon uslng radioisotopes 
in medical research or therapy should include 

1. A physician trained in internal medicine 
2. A physician trained in hematology 
3. An individual experienced in assay of radiomaterials and protection of personnel against ionizing 

4. Whenever possible, a qualified physicist and a therapeutic radiologist, or they should be 
radiations 

available in a consulting capacity. 

Formation of an Isotope Committee on General Uses 

of the membership may include 

The background and experience of members of this committee may be widely diverse. Composition 

1. A representative of the administrative or business office 
2. The radiological safety officer 
3. One or more persons with training ~JICI experience in the safe use of radioactive materials 

4. Other representatives as seem appropriate to the scope of the program (agronomists, physiolo- 
(radiochemist, radiobiologist, radiophysicist, etc.) 

gists, zoologists, etc.) 

Duties of the Committee 

Detailed duties may be described in a letter of appointment. Generally the Committee should have 

1. Review and grant permission for, or disapprove, the use of radioisotopes within the institution 

2. Prescribe special conditions as may be necessary (such as physical examinations, additional 

3. Receive reports from the radiological safety officer and review his records 
4. Recommend disciplinary action when an investigator fails to observe safety recommendations, 

5. Keep a record of actions taken in approving the use of radioisotopes and of other transactions, 

Please address communications on the allocation, procurement, and use of radioisotopes to 

responsibilities to perform the following duties: 

from the standpoint of radiological safety 

training, designatmn of limited area or location of use, disposal methods, etc.) 

rules, or regulations 

communications, and reports 

Radioisotopes Branch 
Isotopes Division 
U. S. Atomic Energy Commission 
Oak Ridge, Tenn. 
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SUGGESTIONS CONCERNING AN INSTITUTIONAL RADIOLOGICAL SAFETY OFFICER 

The radiological safety officer of an institution need rot be a member of the institutional isotopes 
committee described above, However, responsibilities of this position should be.asslgned to a single 

individual, although specific duties may be delegated by tum to one or several assistants. 
If the radioisotopes program at an institution is very broad, that is, including several depart- 

ments, the duties of the radiological safety officer should be stated in greater detail than described in 

General Authorizations (page 44). The following are examples of statements that may be made to 
describe his duties: 

post warning signs in areas found to be contaminated or otherwise the source of hazardous radiation 

check for conformity with shipping regulations (ICC, CAB, Post Office Department) 

monitor laboratory space involved 

dosimeters, etc.) and give instructions in the proper use of such devices 

1. Make systematic surveys of areas in which the presence of ionizing radiations is suspected; 

2. Regularly monitor all incoming and outgoing shipments; check containers for contamination; 

3. Monitor storage and using areas as frequently as necessary; upon completion of experiments, 

4. Supply the necessary or prescribed personnel monitoring devices (film badges, pocket meters, 

5. Calibrate and repair survey instruments as frequently as necessary 
6. Review for the institutional isotope committee the potential radiological hazards of proposed 

7. Calculate the levels of radiation intensity, the time limits of personnel exposure, and the 

8. Supervise decontamination procedures 
9. Report hazardous radiological conditions promptly to the experimenter responsible for the 

condition and to the institutional isotope committee 
10. Supervise the disposal of radioactive wastes 
It is important to stress the need for complete records of the receipt, storage, use, transfer, and 

disposal of radioisotopes. Any unusual situation should also be fully recorded, for instance, an incident 
of overexposure ud remedial actions taken. The radiological safety officer sbould be the responsible 
individual for the maintenance of proper records. 

experiments 

minimum w rking distance 

Please address communications on radiation health and safety to 

Advisory Field Service Branch 
Isotopes Division 
U. S. Atomic Energy Commission 
Oak Ridge, Tenn. 
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MPORT OF REACTOR-PRODUCED RADIOLSOTOPES 

The export of isotopes is limited to the following radioactive materials: 

Antimony 122, 124, 125 Carbon 14 Gold 198, 199 Phosphorus 32 Sodium 24 
Argon 37 Chlorine 38 Iodine 131 Platinum 197, 199 Strontium 89, 90 

Arsenic 76, 77 Cobalt 60 Iron 55, 59 Potassium 42 Sulfur 35 

Bromine 82 Copper 64 Mercury 197 Scandium 48 Tin 113, 121, 123, 125 
Calcium 45 Germanium 71, 77 Palladium 103 Silver 110, 111 Zinc 65 

The following outline gives the procedure for handling foreign applications. Additional information 
and application forms may be obtained from the Export-Import Branch, Isotopes Division. Ail corre- 
spondence should be written in English in order to save time and to avoid misinterpretation of technlcal 
infor mat ion. 

The technical staff of the Isotopes Division will provide information or references on techniques in 

the use of radioisotopes. 

Outline of Procedure for Handling Foreign Applications 

1. Subject to limitations on availability of supplies, radioisotopes will be furnished for uses in 
scientific research, medical research and therapy. 

2. Each foreign government interested in having radioisotope shipments made to ellgtblt users 
in its country is requested to address a note to the Secretvy of State, stating 

a. The name of a representative (or agent) in the United States who will handle matters connected 

with radioisotope shipments (Such representative may be a diplomatic official, a commercial concern, 
or any other person or corporation selected by the forelgn government. The representative should be 
authorized to maintain liaison with the U. S. Atomic Energy Commission and to complete financial and 
shipping arrangements, such as payments for materials, deposits for shipping containers, and arrange- 
ments for transportation.) 

b. That the representative is authorized to certify in behalf of the government to the accuracy of 
the information set forth in each application for radioisotopes 

c. That the foreign government understands that there are special health and safety hazards 

arising out of the possession, handling, or use of radioisotopes, and that such hazards require special 
protective measures 

States distributing agent shall be responsible for injury or damage caused by, or in the application of, 
any radioisotopes delivered 

3. Following the deposit of such a note with the Department of State, individual applications for 
radioisotopes should be submitted to the U. S. Atomic Energy Commission by or through the represenh- 
tive designated by the foreign government pursuant to paragraph 2 above. (A new note need not be 
presented to the Department of State unless the authorized representative shall have changed, or unless 
there should be some material change in the information supplied in the original registration.) 
Applications should be addressed to 

d. That the foreign government agrees that neither the United States Government nor any United 

Export- Import Branch 
Isotopes Division 
U. S. Atomic Energy Commission 
Post Office Box E 
Oak Ridge, TeM. 
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h application may be accompanied by a purchase order made out to the supplier. It is not essential, 
however, that a purchase order be submitted until the Commission has issued Authorization for Radio- 
isotope procurement, Form AEC-374. The applicatlon should include adequate dormation on the 

follow1nn: 

a. 
b. 

d. 
e. 
f. 

g. 

4. 

C. 

- 
Name and catalog item number of radioisotope desired 
Quantity desired 
Desired time and rate of deliveries 
Names and experience of persons who will use materials furnished 
Name of mtitution at which materials will be used 
Purposes for which materials will be used 

Health and safety measures to be employed 
The application should contain the Iollowing statement: 

The undersigned, in behalf of the government he represents, agrees to the following 
undertakings: 

a. To furnish the U. S. Atomic Energy Comn.1ssion upon request, ar in any event at 
intervals of not more than one year, results of progress obtained with the use of radio- 

isotopes procured from its facilities 
b. That the materials will not be used in a manner other than described in this request 
c. To facilitate exchange of information and visits relative to work with radioisotopes 
between qualified scientists in accordance with normal scientific practice. 

5. Applications which the U. s. Atomic Energy Commission may receive directly from institutions 

or doctors in foreign countries ordinarily will be referred to the representative designated pursuant 
to paragraph 2 above, for handling and consideration in accordance with established procedures. 

6. In view of the special health and safety hazards, it is hoped that each interested foreign govern- 
ment will establish adequate procedures for reviewng the merits of an application prlor to its sub- 
mission to the U. s. Atomic Energy Commission. In this connection, it may be helpful to refer to other 
sections of this catalog which describe procedures followed in the United States. The adoption of com- 
-g#ble procedures in other countries would assist in maintenance of health and safety standards and 

' tilization of radioisotopes available in the United States for foreign distribution. t..- 

7. A tore, 
lication will be reviewed by the Isotopes Division as in the cue of a domestic 

uhe'ae b- -iqsion determines that the material can be furnished, an Authorization for 
Radioisotope Procurement, Form -c-374, 

outside the continental limits of the United States 

pursuant to paragraph 2. Shipments from U. S. Commission L~,:~~ will be sent to my point 
the continental limits of the United States, shipping charges collect. 

Department of Commerce will issue to the official representative, appointed pursuant to paragraph 2 
above. a blanket license covering all items on the United States isotope-export llst for a perid of orlo 

year. The representative should submit Application for Export Liceme, Form R-419, to 

be issued. 
=rangemen's be m*c- '4th the supplier, Customs clearance and transportation 

be arrvlged by the representltive designated 

9. Radiolsoto~es muire a Department of Commerce license as authorization 10, The 

Office of International Trade 
Department of Commerce 

Washington, D. C. 

IMPORT OF REACTOR-PRODUCED RADIOISOTOPES 

Canada 

RadioisntopPS produced In the nuclear reactor at Chalk River are available for distribution to 
III the United States. Details of the procedure for obtaining such materials are as follows: 

1. The United States applicant will submit Application for Radioisotope Procurement, Form 

AEC-313, to the Export-Import Branch, Isotopes Division. Under Item 8 of the application, it should 
be specified that the material is to be procured from Canada. 
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2. The Isotopes Division will review the application in the same manner u for r2diomaterids 
produced in the United States. If the application is approved, an Authorization for hdloisotopcs Pro- 

curement, Form AEC-374, will be issued to the applicant, together with copies of Canadian application 

blanks. 
3. The applicant will complete, sign, and return the Canadian application blank, together wlth 

purchase order and shipping instructions to the Isotopes Division. All purchase orders should be made 

out to 

Eldorado Mining and Refining (1944) Ltd. 
Post Office Box 379 
Ottawa, Ontario, Canada 

4. The Isotopes Division will forward the application, purchase order, shipping instructions, md 
certifying statement required by Canadian National Research Council to the official United States 
representltive for radioisotope procurement in Canada, who will submit them to the Isotopes Branch, 
Atomic Energy Control Board, National Research Council, Chalk River, Ontario. 

5. If ?pproval is grated by Canada, the supplier (Eldorado) will make shipment direct lo the 
;rpplicmt in accordance with instructions previously furnished by the United States represenhtive. 
Invoices will be submitted by the supplier to the recipient after shipment has been made. 

The above procedure may be condensed by the subhission of Form AEC-313, Canadian Vplication 
blanks, purchase order, and shipping instructions at the same time. If no alteration in the Cmadim 
Wplication is necessary, the Isotopes Division will forward it directly to the United mtes representa- 

tive in Canada. 
Copies of the Canadian catalog may be obtained from 

Isotopes Branch 

Atomic Energy Control Board 
National Research Council 
Chalk River, Ontario, Canada 

United Kingdom 

in the United ates. Details of the procedure for obhining ---'I Inateri* are as fo'loWS: 

313, 

--le for distribrdion to users Radioisotopes produced in the nuclear reactor at Harwell are 9'- 

1. The Unit& %tes zpplicant arill submit F,,,-auon for Radioidape h.ocuremc3t. Fora1 AFs- 

2. The IsotOF rrlvbion will review the applicatmn in the same mnner as for radiomalertals 

curement, Form AEC-374, will be issued ~CJ the applicant. In the cas<* gt ved au~bxzaL~ns ism4 

for research purposes, the t-ipitnt may also Ohin satop ki?nt rbt L;crdCcd KIX~ uadt'r W 

uwridion rai- submission of tn Mtbd wtlc2lwC 

Atomic Energy Wcuch Fs~lkishment, Liurcll, Bed., EngW \rot items marked (a, ~1 

awj or @) Wochemical Centre, Amersh, EngW Ibr ~telos marked (A) io tbr Brkhh 

the Emrt-bmrt ~~~~~h, Is,.++cs Division. Undrr Bern a of tbr applicai-, )c shouu tx 

specified that fie material ir kr rr~! procured from th Ki~~bm- 

in Lhe Unit4 States. Lf the application is apprwed. an .4uthoruation fOr hdioka- Pro- 

3. The lppliclrd rill srrbmit a request form br the desired rrdroraw to ial Ww I)n-iSlOn. 

Br3st1 

CltrlWJ. 
4. All vrvrgements for shipment and payment will be made directly bettwn the United States 

cop*+ of British catalogs and request forms mY be obtained from 

Isotope Division 
Atomic Energy Research Estalllishment 

Harwell, Berks., England 

applicant and proper British groups. 
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8. Code of Federal Regulations: Radioisotope Distribution 

Title 10 - ATOWC ENERGY 

United States Atomic Energy Commission 

Part 30 -Radioisotope Distribution. 

GENERAL PROVISIONS 

30.1 Scope 
30.2 Definitions 

30.3 Amendment 
30.4 Comaunications 

EXEMPTIONS 

30.1 0 Persons Operating Commission-owned Facilities 
30.11 Transfer to the Commission or a Distributor 
30.12 Carriers 
30.13 Items and Quantities 

APPLICATIONS 

30.20 Filing 
30.21 Conditions 

30.22 Service Irradiations 

30.33 Modification 

30.34 Revocation 

POSSESSION, TRANSFER, USE 

30.40 Limitations 
30.41 Authorized Use 

RECORDS, REPORTS, INSPECTIONS 

30.50 Cen;ral Records 
30.51 Overexposure Records 
30.52 Reports of Use 
30.53 Reports of Transfer 

30.54 Inspections 

VIOLATIONS 

30.60 Right to Recall 
30.61 Other Action 

AUTHOR12 ATIONS 

SCHEDULES 
30.30 Issuance 
30.31 Nontransferability 
30.32 Expiration 

30.70 Schedule A: Exempt Items 
30.71 Schedule B: Exempt Quantities 

30.1 Scope. The regulations in this part establish instructions and standvds governing the 
procurement, delivery, possession, use, transfer (including export), and disposll of radioisotopes 
(a) originating in or procured from the facilities of the Commission or of a distributor, or (b) origi- 
nating in domestic facilities not owned by the Commission but distributed by or through the Commission 

*Sections 30.1 to 30.71 ,- *I. 
Ar:.:L :: .... :... 
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or a distributor, or (c) originating in my foreign nuclear reactor for shipment into the United States. 
The regulations in this part do not apply to source and fissionable materials as defined herein or to any 
radioactive material not covered by the immediately preceding sentence. 

30.2 Definitions. As used in this put: (a) “Commission” means the United States Atomic Energy 
Commission created by the Atomic Energy Act of 1946, or its duly authorized representative. 

@) “Distributor” means any person to the extent that such person is engaged in operating. 
Commission-owned laboratories, plants, or other facilities under a contract with the Commission and 
is engaged in the distribution of radioisotopes for thc Curnniih- :on. 

(c) “Fissionable mlteric’ means fissionable malerial ac defined in Section 5(a)(l) of the Atomic 
Energy Act of 1946 and in the regulations contained in Part 70. Definition of Fissionable Material. 

(d) “One millicurie” means that amount ol radioactive m:btt.rial which disintegrates at the rate of 

37 million atoms per second. 
(e) “Person” means any individual, corporation, partnership, firm, association, trust, estate, 

public or private institution, group, the United States or any agency thereof, any government other than 
the United States, any political subdivision of any such government, and any legal successor, represenla- 
tive, agent, or agency of the foregoing, or other entity, but shall not include the Commission or officers 
or employees of the Commission in the exercise of duly authorized functions. 

the radiation incident to the processes of producing or utilizing fissionable material. Radioisotope 
also means any other radioactive materul. 

(g) -‘Roentgen” (= r) means that quantity of X or gamnia radiation such that the associated 
corpucculz emission per 0.001293 gram of air produces, in air, ions carrying 1 electrostatic unit 
of electricity of either sign. 

mammalian tissue, produces an effect equivalent to the absorption by this tissue of one roentgen of X 

or gamma radiation. 

producing energy absorption of 93 ergs per gram of tissue. 

with instructions and at the request of some person. 

Act of 1946 and in the regulations contained in Part 40: Control of Source Material. 

amend its regulatims in accordance with law. 

issued under them should be addressed to the United States Atomic Energy Commission, Post Office 
Box E, Oak Ridge, Tennessee, Attention: Isotopes Division. 

(I) “FtaQoisotope” means any radioactive material yielded in or made radioactive by exposure to 

(h) “Roentgen-equivalent-man” (= rem) means that quantity of radiation that, when absorbed by 

(i) “Roentgen-equivalent-physical” (= rep) means that dose of ionizing radiation that is capable of 

(j) “Service irradiation” means the exposure of materials of any kind to radiation in accord;ulce 

(k) ‘Source material” means source material as defined in Section 5@)(1) of the Atomic Energy 

30.3 Amendment. Nothing in this put shall limit the authority of the Commission to issue or 

30.4 Communications. All communications about the regulations in this part or any Authorization 

EXEMPTIONS 

30.10 Persom Operating Commission-owned Facilities. The regulations in this part do not 
?pply to persons to the extent that such parsons operate Commission-owned facilities in carrying out 
programs on behalf d the Commission. In such cases the acquisition, transfer, use, and dispsal of 
radioisotopes are governed by the contracts between such persons and the Commission and internal 
bulletins, instructions, and directives issued by the Commission. 

30.11 Transfer to the Commission. The actions of any person in transferring or delivering 
radioisotopes to tbc Commission are not subject to the regulations in this Part. The exemption 
provided in this section does not, however, relieve any person from the obligation to comply with 
shipping requirements otherwise provided by law (see Section 30.41). 

of business are exempt from the regulations in this put. 

30.12 Carriers. Common and contract carriers transporting radioisotopes in the normal course 

1.1 850 I4 
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30.13 Items and Quantities. (a) Sections 30.20 through 30.61, inclusive, do not apply to any item 
listed in Section 30.70 (Schedule A) nor to any quantity listed in Section 30.71 (Schedule 8) provided, 
however, that no person shall, except as otherwise permitted by the regulations contained in this Part, 
effect an increase in the radioactivity of such scheduled items or quantities by adding other radioactive 
material thereto, by combining the radioisotopes from two or more such items or quantities, or by 
altering them in any other manner so as to increase thereby the rate of radiation expasure of himself or 
others above the original rate therefrom. 

(b) In addition the Commission may, upon application of my interested party, exempt specuic 
items from the application of all or any portion of the regulations in this part subject to such conditions 
as the Commission may establish whenever the Commission determines that the possession, use, or 
transfer, or such items will not endanger health or present a hazard to life or property. 

APPLICATIONS 

30.20 Filing. (a) Any person, except the official representative of a foreign applicant, who desires 
to possess or use radioisotopes shall file Application for Radioisotope Procurement, Form AEC-313, 
with the Isotopes Division of the Commission, or such other place IS may be designated by the 
commission, specifying the use to be made of the material and giving all other information called for 
by the form. Copies of the form will be furnished upon request k~ the United States Atomic Energy 
Commission, Post Office Box E, Oak Ridge, Tennessee, Attention: Isotopes Division. 

country’s official representative in charge of isotope procurement. Upon request, foreign representa- 
tives will be informed by the Commission of the desired form and content of applications dthe terms 
and conditions upon which radioisotopes may be obtained. 

radioisotope is requested for one or more of the following purposes: research or development activity, 
medical therapy, industrial uses, processing or making of compounds, or such other useful applications 
as may be developed; or (b) if it is determined by the Commission that the applicant is not equipped to 
observe the health and safety standards established by the Commission; or (c) if it is determined by the 
Commission that the applicant is not qualified to use radioisotopes for the requested purpose. 

duced through a service irradiation, the Commission may authorize such irradiation and subsequent 
possession and use of the irradiated materials in accordance with the regulations contained in this put. 

(b) Applications for radioisotopes to be used in a foreign country shall be submitted through that 

30.21 Conditions. The Commission will not approve a domestic Application (a) unless the 

30.22 Service Irradiations. Upon receipt of an Application requesting that radioisotopes be pro- 

AUTHORIZATIONS 

30.30 Issuance. Upon approval of an Application, the Commission will issue an Authorization for 
Radioisotope Procurement, Form AEC-374. The Authorization shall be the only valid approval for 
procurement, and its issuance shall be based upon the representations in the Application and shall be 
subject to and in accordance with the regulations m this part and the terms and conditions ~tded in the 
Application. 

30.31 Nontransferability. The person to whom an Authorization has been issued shall be deemed 
the holder thereof, and Eone of the rights or privileges conferred by the Authorization shall be 
transferable. 

30.32 Expiration. An Authorization shall be valid only for the period stated thereon; lt shall 
expire at the end of such period without the necessity of notice or warning from the Commission. The 
holder shall not order radioisotopes after the period of validity stated on the Authorization hos run. 

30.33 Modification. Upon written request from the holder of an Authorization for a modification 
of its terms, the Comaission will usually consider the request without requiring a separate application, 
and it may modify the Authorization by giving written notice to the holder or by issuing a supplement4 
Authorization. 

1185015 
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30.34 Revocation. Any Authorization may be annulled, suspended, or revoked at any time in the 
discretion of the Commission upon a determination by the Commission that the public health or safety 
requires such action, or that the holder has willfully failed to comply with any term or condition to 
which his Authorization may be subject. In the absence of such determination, no annulment, suspen- 
sion, or revocation of any Authorization will be made except upon request of the holder thereof, or 
unless conduct or other facts meriting such action shall have been called to the attention of the holder 
previously in writing, and unless he shall have been accorded opportunity to comply with all Iawful 
requirements but shall have failed to do so. 

POSSESSION, TRANSFER, USE 

30.40 Limitations. NO person shall possess, use, or transfer radioisotopes except as permitted 
by a valid Authorization from the Commission or as otherwise permitted by the regulations in this part. 
When transferring any nonexempt items or quantities of radioisotopes, the transferor shall limit 
delivery to the locations, materials, and quantities stated in the transferee’s Authorization. 

30.41 Authorized Use. Each person authorized by the Commission to use radioisotopes shall 
confine his use to the locations and purposes approved by the Commission on his Authorization, and 
such use is subject to all applicable laws, regulations of the Commission, and terms and conditions 
stated in the application for such material. 

for example, (a) Federal Food, Drug, and Cosmetic Act and the general regulations for its enforce- 
ment, @) Rules and Regulations of the Interstate Commerce Commission, (c) Civil Air Regulations, 
(d) Postal Laws and Regulations, and (e) Laws and Regulations of State or other local authority. 

NOTE: Shipment and use of radioisotopes may also be subject to control by other authority; see, 

RECORDS, REPORTS, INSPECTIONS 

30.50 General Records. Each person who possesses or uses radioisotopes shall keep permanent 
records showing the receipt, use, storage, delivery, and disposal of such radioisotopes and the safety 
measures used to protect health. These records shall be accurate and complete and shall be made 
available to the Commission upon request. 

30.51 Overemsure Records. No report of the overexposure of a person to radioisotopes need 
be forwarded to the Commission, but where an overexposure is believed to have occurred, the occur- 
rence and its observed effect upon the overexposed person shall be recorded in detail and filed with 
the general records. 

isotopes shall report fully the use made, stating substantially those facts required by Sections 30.50 
and 30.51 to be recorded. 

30.53 Reporb of Transfer. In the absence of written waiver by the Commission, any person who 

transfers radioisotopes to another person shall promptly report to the Commission each delivery made, 
indicating the name and location of the transferee, transferee’s Authorization number, type and amount 
of material transferred, and date of delivery. 

30.54 Inspections. Each person rho possesses or uses radioisotopes shall permit the Com- 
mission, at 111 reasonable times, to make such inspections of the facilities wherein materials are 
stored or used as the Commission deems necessary and shall make available to the Commission the 
records required by Sections 30.50 ud 30.51. 

30.52 Reports of Use. Upon written request from the Commission, any person who uses radio- 

VIOLATIONS 

30.60 Right to Recall. The Commission may withhold or recall radioisotopes from any person 
when it is determined by the Commission that such person (a) is not equipped to observe the health 
and safety standards established by the Commission or has failed to do so; @) has used the material 

il85Olb I1 



FEDERAL REGU LATION3 

in a manner other than as disclosed in the application therefor; or (c) hpr d- 
violation of any law or of any regulation of the Commission. 

connection with these regulations, wilfully conceals a materid fact or fur- 
the Commission, may be prohibited by the Commission from rmLinq Or ObtlirLI 

radioisotopes or using, possessing, or storing them and may be rqukcd to 

all radioisotopes remaining on hand. Violation of the reguktions COnmd in lhb * = 
ing of false dormation in connection with applications, statements, 
a crime under the provision of the Atomic Energy Act of 1946 or of 18 UsC 11-* Ld 

62 Stat. 749. 

m 

30.61 Other Action. Any person who violates any provislon of these r-m rh. ax 

-w :,, -- ,,( -- -a,,, 
k=a- 

rm - y~r 

4 1-8, 

SCHEDULES 

30.70 Schedule A: Exempt items. (See Section 30.13.) None. 
30.71 Schedule B: Exempt quantities. (See Section 30.13.) 

than 30 days: Not more than 0,001 millicurie. 

(c) Neutron Emitters: None. 
NOTE: The quantities listed in Schedule B are not to be interpret4 Or = 

bearing on the determination of safe permissible levels of persond Waure Or lor - 
It is the Commission’s intention to publish at a later date and incorporate in thir 
health and safety standards. 
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Address Guide 

Isotopes Division 
U. S. Atomic Energy Commission 

Post Office Box E 
Oak Ridge, Tenn. 

Radioisotopes Branch reviews applications and issues authorizations for the domestic procurement 

of radioactive isotopes, isotope-labeled compounds, and irradiation services. 
Stable Isotopes Branch reviews applications and issues authorizations for procurement of stable 

isotopes and isotope- labeled compounds. 
Export-Import Branch reviews applications from foreign countries and issues authorizations for 

the procurement of radioactive isotopes and isotope-labeled compounds and reviews applications and 
issues authorizations for the procurement of isotopes reactor-produced in foreign countries. 

in health protection, radiation monitoring, disposal, and safe practices in the use of radioactive 
materials. 

Technical Reports Branch provides information on production, distribution, and utilization of 
radioactive and stable isotopes and prepares visual aids for training users in isotope techniques. 

Advisory Field Service Branch provides advisory field service to assist off -Commission applicants 

Argonne National Laboratory 
Post Office Box 5207 

Chicago 80, Ill. 
Attention: Special Materids Depvtment 

Brookhaven National Laboratory 
Associated Universities, Inc. 
Upton, Long Island, N. Y. 
Attention: Isotopes and Special Materials 

Civilian Defense Administrator 
815 Connecticut Ave. 
Washington, D. C. 

Civil Defense Liaison Branch 
Division of Biology and Medicine 
U. S. Atomic Energy Commission 
1001 Constitution Ale., N. U. 

Washington 25, D. C. 

Licensing Division 

New York Operations office 
U. S. Atomic Energy Commission 
Post Office Box 30 
Ansonia Station 
New York 23, N. Y. 

Group 

National Bureau of Standards 

U. S. Department of Commerce 
Van Ness Street and Connecticut Avenue 
Washington 25, D. C. 
Attention: Radioactivity Section 

(wr Ridge National Laboratory, X-10 Plant 
Carbide and Carbon Chemicals Division 
Union Carbide and Carbon Corporation 
Post Office Box P 
Oak Ridge, Tenn. 
Attention: Isotopes Control Department 

Oak Ridge National Laboratory, Y-12 Plant 
Carbide and Carbon Chemicals Division 

Union Carbide and Carbon Corporation 
Post Office Box P 
Oak Ridge, Tenn. 

Attention: Isotope Research and Production Division 
(For electromagnetically separated stable 

Office of International Trade 
U. S. Department of Commerce 
Washington 25, D. C. 

Attention: Finished Products Control Division 

isotopes only) 
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Office of Technical Services 
U. S. Department of Commerce 
Washington 25, D. C. 

Radiation Instruments Branch 
Division of Biology and Medicine 

U. S. Atomic Energy Commission 
1901 Constitution Ave., N. W. 
U'ashington 25, D. C. 

Stuart Oxygen Co. 

351 California St. 
San Francisco 4, Calif. 
Attention: Heavy Water Qepartment 

Superintendent of Documents 
Government Printing Office 
Washington 25, 13. C. 
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