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THE DEVELPMEN~T OF COBALT THERA?! MA-CHINES IN CANADA-

A cobalt bea theapy inaohine as discuused ini
this report 1¶s a machine ds ned to saf.e$r hoiiso a largesource of radioactive Cobait 0ad provide a means ofacçura<t.1y dtzrecting its Éamina ray 6n0eiusycoe
parts of the human body. Gamma radito f Coat 6has a high energy, and consequetly it ta very penetratingand cane, thereaforej be tised effetivey in the tre>aVnent ofdeep sataed tumQus without # dmg to surfaceê tissue.

The usual source size is rn 2e900 curies ofCobalt 60. In the early stages most source we e les than2,00 curies whereas at present thr sa tendency toward
higerstrength sources. This no dob s due ti part Vo
imprvedavalability and somewhat higher specific activityof oobalU A Cobalt 90 source of 21000 curies provides a

doage whch ta comiarabie ti total ouVpw, with a radium~source wot about 50,000,000. Thea0 4alt source a.eiis forabout $129O000. The 1argest source yei. supplied for therapyby Atomtiç Energy of Canada Limitd is about 8,000 curie~s.It i<8 aiso the largest ti the wor44 in this type of work.

Coat 60 therapy machines ar pàticuarlyavantageous (opred with super volag X-ray machties)because ofth very lov ticidence of mec ania or electricalLailure. Thay aire sipl~e ini priniipie anid abeortdby re1atively iniexperienced personil As such they apparto be epecially DWtted to use in underdev e4e countries
where skid4l4 technicians and maitnac erone rscarç. 

C

Th hoice of patient to tra wihdoat imachinesis of curse, a clinical miatter to edce bthacorin hage Treatments cari be dïreatdtwrscro
palitin Cobalt therapy iciearusdpmrl.n
tetreatmerit of cacr

Cobalt therapy machine veefrtdv oeandbuilt in Canada. A machine wa eind yEdrdMinng nd efniné,and nt aboLt:t saetréamcià
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was being desigried by the Saskatchewan Cancer Commission.
The Eldorado machine vas designed and built for sale as part
of a general programme. The Saskatchewan machine was designed
for use in the clinic at Saskatoon, and not for sale. The
Eldorado machine vas instailed and put into service at the
Victoria Hospital in London, Ontario, in' the fall of 1951.
Although it was technically first in that it vas first used
in the treatment of patients, the time table on the two
machines was such that they may be considered concurrent
in development. The balance of this report will be confinedto a description of the development insofar as Eldorado
Mining and Refining vas concerned, since these and laterunits are the ones which were developed for sale.

The Eldorado Mining and Refining group vas com-posed of a number of physicists and engineers who had beenactive in the sale of radium and similar products to hospitals.This group subsequently in 1952 transterred to Atomic Energyof Canada Limited and became what is known now as the CommercialProducts Division of Atomic Energy of Canada Limited. TheEldorado group had also been active in the sale of radio-isotopes, including Cobalt 60 produced at Chalk River.

The specific activity of a material is an indication
of the amount of activity which can be enclosed in a givenmass, or volumo. To produce a cobalt therapy machine one mustfirst have a source of cobalt which is physically small andwill, therefore, approximate a point source. For many yearsdoctors throughout the world had used radium teletherapymachines to treat cancer. There was, therefore, a ratherobvious suggestion to go from one or two curies of radiumto 1 Pr 2 thousand curies of cobalt by a suitable designof machine, For such quantities radium was first too ex-pensive, and second too bulky.

The mechanical design of the machine and the
preparation of cobalt in the NRI reactor were undertakenin early 1950 after many discussions with prominent radio-logists in Canada and the United States. A model of thefirst unit vas displayed at the International Congress ofRadiology in London, England, in July 1950 and at that timewas demonstrated to Her Majesty the Queen ?the present QueehMother). The problem of designing a container for theasourcewhich would permit of safe loading and:waeage, as well asprovide a beam defining mechanism to direct the rays, anda shutter system to close off the radiation, vas not simplenor had it been done before. The first such unit was complduring the summer of 1951. It was, and is known as, Abe Eldordmodel and is still, vith only normal refinements being soldon- the vorld marke t.
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Because or a minimum of available knowledge ofthe protection qualte o hildn poattonal r~iad on

indecsionon prsonel r dt i proecion r latonsein some countries, the Eldorado oe a designed cnevatively.. Somehat more t1han adequae protection for hospitalpersonnel. ias provided. Th~is has in recent years pro'ven tobe valuabl 1because it permits or :a considerably stroriger
cobalt source~ than was originally con4idered.

There wqas reason for a good deai of confidence
in the future uses an~d marktet for macines of this type.It was al.o apparent that there ws considerable room forvariepy ini design or the. machinies, to~ povide conveniericein varte ty or cliical techniues~. Tis situation cou.pledi#ith the obvious a4vantage or Mbeing hado other countriesboth in ability to po4 uce sutable Cobat 60 and in design

exprinc, roide th inceniv to desig and build amor amii ois macine This mahn trad named "TheratronB" is uc more mssive, and s caabl of precision rotation,and oscilation~ mvents. Itprvi a built-in treatmentbed and makes possble precise fiz , mtiportal and rotationti'eatment techiques with a miniu of lot tie in patient
set-up.

The Maf irst Theratron Bwas cmltdand instal1ed

In the meoanti me subtnilaohso oatwr
r ntere in 1NRX wth a view to proidn supie or quantity

sales. A pt io o babo toyasi e red toproduce

~Th accâident in N1RX in Deebe 952 round much
,secnd ate oures ere alvgedbuttheprogramm~e received
a vey sver setbac. I waseary 157 efore the out~put

Durngthts periqd, companies in qther countries
thrughutthewold began to design adbuild dait therapyinacine. Cbal 60of uitaUl e.pecifi activity became avag,..able inth UntdSae. Wb.n Caaawa a in a oio.to roeedviorusly, the positio -s no longer a monopoiy

of teseprobemsverysubtantal rogrss as and Is s.till
beig mde.Thetàbe blowindcats yea year results,

ZAjýLE

A.toic ner y o Ca adaLimted The aDv Mac ine
Equipmnts Ttal t
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B pproximate Weight - 16,000 pounds Approximate Cobalt
No. of' Units Shipped - 3h Oapacity - 6,000 curies
Theratron Jr.

A mediu.m capacity unit foir I'ixed, muJtip'ortal,
and rotation therapy intended f'or smafller clinics or as an
~additional machine tin larger clinios.

Approximate Weight - h 600 ons ApoiaeCbl
No. f Unts Sippe - dCapacityr - 1,500 curies

A medium capacity unit for 'ixed beam and multi-
portalthe2rapy.

Approximate Weight -2,800 pourids Approximate Cobalt
NIo. of Tnits Shipped - 2 Capacity - 1,500 cuie

Theratrori F

A riew machine of' high capacity for a2.1 fom of
treatment providirig facilities f'or many new techiques,.

Approxiiuate Weight - 8 ,000 poud Approximate Cobalt
No. o! Units Shipped - 1 Capacity - 109000 to

12,000 cuiries

Eldorado Super G

A ne~w macirie of higb capacity for Ii beam
an utipgo'tai, techniques.

Aproimt wigt -$ 4,200 poiunds Aproximat Cobalt
No fUisSi d - 0 apacity - 0-000 tô

12,000 curies
The machines above are listed in the orde in whc beave

Cmeitive machies are offeredb oeta
~a dozen companies manufacturing ti theUie tts uoeand Asia Th Unte tates and4 Caaasilspl setalail o! the cobal sources for the-py mcins

At te prsen tim moe thn 2430100 reatent
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