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The oasic aspec ts of cyclotron applica
t ion in current nuclear medicine are pre
sen t ed in t he report . It is sho"l11 , that the 
problem is rather acute . It is no ted, that 
special cyclotron arrangenents are needed 
to realize t he programs of their medical 
application . Basic data on such an arrange
men t, constructed in the Cent ra l 3ciec1tific 
Research Roentgen I~adiological Institute 
(Leningrad) are given . 

Nowadays , thEn'e is a tendency for a wide 
cyc l otron application in various fields of 
scien ce and engineering , nuclear medicine 
being of special interest. 

Short-l ived (ShL) and ult ra- short-l ived 
(UShL) CYC10tl'011 - producted !'adionucl ides 
have some ad'rantages compared with reac tor 
ones 'Nidely used in nuclear medicine : 

- Short period of half-life (less than 
24 hours and 1 hour for 3hL and UShL radio
nuc l ides respective l y) reduces grea t ly 
radia t ion loads on pa t ients. For ex~~pl e , 
if t he patient is inves t igated with radio-
nuclide 1231 , the effective dose equival ent 
is 100 times l o·,ver , thm1 with 1311. ~'his 
allows t o apply higher doses with the aim 
t o i,nprO'.;e diagnos tic s inforIClation and to 
widen t he contingent of patient s, inc luding 
even chi l dren . 

- In mos t cases , cyclotron ShL and UShL 
radionuclides have bettel' ph:>'sica l charac
t eristics for spectrwn and energy photon 
radiation or are positron radia t ors . In t he 
latter case , the positron chamber may be 
used as a terminal instead of tradj. tional 
gamma-radia t ion chambers . 

- Application of 3hL and U3hL r adio
nuclides in the best ',"Jay so l ves the problem 
of en-"iron:nen t protection . 

- And ,las t, ~he ma~n advantaa;e Of ,such 
ShI, and UShL radlonuclldes as 11 e , 131'J , 

1 SF , 77 Br is that; they vlid en much t he 
variety of radiopharmaceu t ical prepara-· 
tions, giving the unique possibili t y for 
fundament al investigations and to stud~' 
phannokinetics of nel'.' phannaceuticals . 

To re,~lize fully t he program of medice.l 
3hL and UShL radionuclide application , 
special cyclotron arrangement s are needed, 
inc l uding targets for radionucl ide produc
tion , means t o deli7er them to consumers, 
complica t ed dosine try apparatus and the 
automatic system on the current computer 
base . 

The short period of hal f -life of ShL 
and U3hL radionuclides imposes specific 
r equirements on their application in t he 
arrangement: 

- radionuclide production shoul d be close t o 
the place of applica t ion; 

- fusion duration shoul d no t exceed 2-3 
periods of half-Efe ; 

- as initial activi t ies of radionuclides arc 
large (5 .1 08 +6 .1 0 10 Blc) (0 .1- 2 Cu.rie) , t hen 
it is reasonab le to nake t he vihole 
produc tion process automatic . 

In addition to, sone requirements are 
imposed on the cyclotron opere. tiol1 jn cli
nics . 

t he cyc l otron operation control should be 
simpl e; 

- cyclotron operation safe t y should be 
suffiCiently large; 

- the aut omized cont rol of the ,/i1101e complex 
operation is needed . 

-':110 cyclotron complex fo r wide applica
tion in medicine is being constructed in the 
Cent ral Scientific ~~esearch ~~oei!. tgen 2adio
logical Tnsti tute Ll LeninGrad . 

'':''he s~}ecific features of t he compl e:: 
al-"e as foilo"~7s : 
1) wide Bcal e of its application for medical 

purposes; 
2) stage- by- stage puttinG into operation . 

At the firs t stage, t he compac t isochro-
nous cyclo t ron -20 has bee:a ins t e lled . 
It is designed and fabriceted by t he 
D. V. ]~fremo'f Scientific i-{esearch Institute 
of :Jl e ctrophysical Appara t us . 

":..'he physical start will be accoaplished 
t his yee.r . Such parameters of the cyclotron 
as external target current up to 100 ml-:J, 
and t he energy of acce l era t ed pro tons , 
deu t ons , he licL'Cl - J and - particles being 
20 , 10 , 24 and 24 , respectiv e l y , provide 
i t s profitabl e appl ication for radionuclide 
production , patient ac t ivization (in- vivo), 
neut ron therapy and eye twnou.r tl'ea tment as 
vle ll. 

~(adionuclide "on-line" producti9ljl of 
simp l e chemical fonns ( 1502 , 13m2 , Co , 
11 1 .. 1 '"" "' Co? ' C 7 0, C ) 0 2) is supposed a t the first 
stag~ . 

Radioac t ive gases to study oxygen meta
bo l ism , to measm:'e blood flow l ung fLU1c t ion 
and ot her purposes , '.':i l l be transported 
direc tly to the procedure room VIi th diagnos
t ics appara t us or to the "hot che.mbers II i n 

,~ 1 5 0 11 C 131" 1 8~ d th case, l~ , , ~2 ' t a re use as e 
base for production of more complex l abe lled 
com1)ounds (11C - aminoacids and 18F - diox:ig
luc;se e tc). 

The layout of the cyclotron cOE1:Jlex is 
shown in Fig .1, 2, 3. 
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Fig .1. General view of t he cyclotron 
co1:1plex 
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Fig.2. Layout of the cyclotron complex 
ground f l oOl' 

The cyclotron itsel f will be 2_sser:lbled in 
the existing source building of the Institu
t e . Then the beam is transported into the 
rOO1:1 ov er the ion tube by :l1e8ns of focusing 
lenses (1), using 45° rotatable magnet (4). 
If the latter is off , then t he deutron beam 
is directed to the be ryllium target, to the 
room for neutron therapy (5), I'!here t he 
neutron beam is formed . 

The neutron theraply room is shown in 
Fig.2. Here the pro ton beam extraction is 
provided . 1'he pro ton beam is supposed to be 
used for fluores cent analysis with proton 
exci t ati<;)n or for eye tumour treatment. 
I n the eye tissue the 20 r::e '"c proton path is 
'5 nun and therefore , t he pro tons of such ener-; 
BY may be of certain interest for tumours of 
small thickness . 
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Fig.3. Layout of the cyclotron complex 
first floo r 

In future, at the second stage the 
cyclotron may be used as an injector 
for the ring cyclotron (RC) with the maximum 
energy up t o 79 EeV. This part of the cyclo
tron complex ( Fig.1) is sh own right to t he 
axis AA . The cyclotron complex with such 
energy is aimed for production of 123 201 
and for neutron therapy of deeply located 
tumours as well (rooms 6 and 7,respectively). 
l'he dose rate of neutron radiation may be 
1-1.5 Yr/min. 

Applica tion of the elec tros tatic 
splitting of the cyclotron-injector beam 
(instead of the rotatable magnet (4) with 
subsequent beam deflection by the rotatable 
magnet (8)) will allow bo t h radionuclide 
production and neutron therapy wi th the 
isocentric head (9). 

Thus, the cyclotron complex constructed 
will meet al l current requirements needed 
for production of radionuclides with the aim 
of diagnostics, for neutron therapy and wide 
range of medical biological investigations. 
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