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MEDICAL RADIOISOTOPES PRODUCTION AT THE ISCCHRONOUS CYCLOTRON IN ALMA-ATA 

A.A.Arzumanov, V.N.Batiachev, V.K.Gladun, V.L.Kochetkov 

Institute of Nuclear Physics. Alma-Ata, 480082, USSR 

Abstract 
At the Institute of Nuclear Phyeioe a 

150 cm oyclotron has been operating elnoe 
1965. In 1972 the ogclotron was converted to 
variable energy ieoohronous mode of operati- 

1 on . Some time later a system of beam trane- 
port to external targeta with formation of 
speoial treneport modea’ was modernieed. All 
thie in combination with high effiolenoy of 
cyolotron o 
time a year ‘3 

eration(up to 5200 hours of beam 
inoreaaed considerably the pos- 

slbility to 
r 

rform both fundamental and ap- 
plied ecient fro work. Eepeolally valueable 
there ap 

p” 
ared possibility to aooelerate 

n a ulde energy range from 6 to 
~"k~~and realize oorrespondingly the nua- 
leer reaotiona up to (A, 3n). Among different 
applied tasks performed at the oyalotron 
the epeolal pro-e of cyclotron produo- 
tion of short-lived medioal radioleoto 
Iodine-l 23, thallium-201 , oadmium-109 E the 
firat pleoe end BOIW othere to satisfy ollnio 
netoda of Alma-Ata end it8 region hae speolal. 
lmportanoe. In aocordanoe with this program- 
rm the preparation to produoe iodine-123 is 
being held and regular production of “Thai- 
lium chloride, thallium-20111 pharmaoeptioal 
la started. 
Introduot1cm 

Thallium-201 baaed radiopharmaoeptioals 
are ddely urnred In medioal praotioe. Flu&or 
of publioatiormw devoted to the oonditions 
and posalbility of we of thirr fsotopo, in- 

ovemmt of itm 
t&al & radlomo r 

oduotion metha, anaM- 
rie control and 60 on is 

increasizq. Great lntereet to this isotope 
16 oonnooted with the faot that it has found 
applloatlon for early diagnoetioa of heart 
dleease~. 

Thallium-201 radionuolide is produoed 
In isotopes of hydxargyrw~, plumbum, thalliunr 
and bismuth during irradiation tith aooele- 
rated ohargad partiolea. To aoparate thalll- 
um-201 from target material different 
methode are wed: ion oharge chromatography, 
oopreolpitation, extreotion and other 
methode3-‘. Main requlrments for thallium-201 
production are maxlmummiposslble yield of 
neceesary nucllde and nimum quantity of 
produced radlonuolide contaminatlonf3. 
Experimental procedure and reeulte 

At the Institute of Nuclear Physic8 of 
the Kazakh&en Academy of Scienoes technolo- 
gy of thallium-201 radionuclide production 
and production of ItThallium ohloride, thal- 
lium-201” radiopharmaae ticel on its basis 
are developed. The rea J ts obtained In 
report 10 were the basis of the development. 

Metallic thallium enrlahed by thalium- 
203 up to 97% WWJ irradiated at the 150 cm 
iaoohronoue cyolotron of the IMP in Alma-Ata 
by protone with maximum (30.5fo.5) MeV energy. 
The target uw duralundnium plateholder con- 
taining (5000 t 30) um thlok thallium disc 
18 mm In diameter. From the aide of incident 
proton beam the dlso wa8 oovered by 140 mm 
thick oopper foil that provided safety to 
thallium disc from the direot effect of pro- 
ton beem and proton energy discarding down 
to 28.5 MeV”. From the baok side of the dlso 
there raa a copper foil whioh wa8 water-aoo- 
led during irradiation. Remotely oontrolled 
Irradiation device (Flg.l) allowed to perform 
target adjustment, subeequent target irradi- 
ation and its automatioal dililoarding without 
disturbing vauuum in a beam line. 

Pig. 1. Schematic drawing of the irradiation 
Tevlce (not to scale). 
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In the prooess of chemical treatment the 
radioactivity of nuclidee of plumbum-200, 201 
202M 
In t&e 

203 and thallium-200, 201, 202 produoed 
Irradiated target wan measured by 

meana of B eotrometer on the baaie of pro- 
grammed llluf. tyohannel analyser and germanium 
detector of 67 cm3 working volume and 1.6 keV 
energy reaolutlon at 1.33 MeV level. The 
developed programme allowed to perform 
exmeee-analyeis of radloaotivity In all sta- 
geg of repr&eeslng of the irradiated target. 

SeDeratlon of thallium-201 radlonuclide _--_- 
out of the irradiated target ms done in two 
stages. In the first etage the fraotlon of 
plumbume 200-203 was separated from target 
matrix by means of coprecipltation with depo- 
sit of strontium aulfate. In the seaond stage 
after exposure of the solution with plumbum 
fraction during 30-32 hours the stored thsl- 
li~un-201 ma extracted by mixture of butyl 



acetate with potassium bromate. After washing 
of the organic phase by ohlorhydrlc acid 
thallium-201 was reextrected by sulphurous 
acid solution. Water hase was evaporated and 
the residue was disso ved in physiological ;P 

4n 

Overall activity of plumbum- in the 
irradiated target was 1.5-2.5 Curies after 
the irradiation wan stopped. In gamma-spectra 
of 

P 
lumbum fraction there were not found any 

red onuolldea exaept of the principal ones 
( plumbum 200-203). 

Exposure period of plumbum fraction to 
store thallium-201 ~88 24-32 hours for diffe- 
rent targets. The yield of thallium-201 uaa 
in the range of 9%97% after the settling of 
plumbum fraction. Mean ohemioel yield of 
thallium-201 me 8'7~92% 

Volume conoentration of ready pharmaoep- 
tioal waa In the range of 2-5 mCi/ml. 

Determination of redioohemioal purity of 
the pharmaoeptioal =a performed by means of 
extraotion method wing butyl aoetate. Inaa- 
tive oontamlnations of thallium, etrontium, 
copper and other elements were defined by 
meane of plasma emission epeutrum analyser. 
For more exaot determination of aoneentra- 
tlona of mi.orooontamLnatlone there were per- 
formed etudiem of dependmoe of eodium ahlo- 
ride oonoentration in the phannaoepticral from 
0.1 to 0.9 mg/ml for 20 elementa. 

Content of inaatlve oontamlnationa in 
the roduct did not exceed 0.5 III&I for 
tba s ium, 0.1 m&ml for strontium, 0.25 m&/ml 
for fox-rum and 0.1 &ml for oopper. Overall 
oonoentration of all other oontuinntions is 
1% for th8lUuw200, 0.05% for thallirp-202 
and 0.01% for plumbum-201, 203 (Plg.2). 

Qualitative purifloati0n sf the pharma- 
aeptioal. from inaotin oheaioal. and rad;;- 
nuoll& acxmdztatlona @lo-d to make 
more pure than in paper 
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After thermal aterllization Thallium 
chloride, thallium-201" pharmaceptical was 
used in clinics of Alina-Ata for myocardial 
studies. 
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Fig. 2. Ge(Li) gamma spectrum of fqThallium chloride, thallium-201” for production datum. 


