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O ver recen t decades, the nuclea r m edicine is form ed as a  separate b ranch  o f  
the  nuclea r science. A m ong a  variety  o f  m ethods, the  treatm en t o f  oncology events 
w ith  p ro ton  and heavy- ion  beam s seem s the  m o st effic ien t w ay, b u t too  expensive for 
the  w ide application , as w ell. P roduction  and  use  o f  the  rad ionuclide sources o f  
rad ia tion  is defin itely  m ore econom ic, m uch  low er in  expenses as com pared to 
the  p ro ton-synchro tron  therapy , especially  in  account o f  the  cost fo r the  construction  
and infrastructure developm ents. T he g reat num ber o f  rad ionuclides is know n tha t 
allow s a  flexib le choice o f  the  concrete iso tope and its production  m ethod  individually  
fo r som e defin ite  treatm en t task. In  literatu re, there are typically  d is tinguished 
the  therapeutic  and theragnostic  sources: the  first ones serve fo r elim ination  o f  tum ors 
due to the  irrad ia tion  (external o r in ternal), and  second  ones -  fo r tom ography 
diagnostics. T he rad ionuclides fo r app lication  in  bo th  m odes are listed  and 
characterized  in  the  rev iew  article  [1]. V arious scientific and practical issues are 
addressed  there  to  the  production  m ethods, to chem ical processing  o f  the  active 
species, and  even  to  the  pharm aceutical preparations. Som e cases o f  the 
“dual-purpose” iso topes are described  in  [1]. In  the  p resen t report, only the  m ethods o f  
rad ionuclide p roduction  are stressed  especially  o f  those  based  on  the  app lication  o f  
low -energy e lectron  accelerators, a t Ee < 25 M eV . A fte r the  e lectron-beam  conversion , 
an  in tense flux  o f  brem sstrah lung  could  be created , and  the photon  induced  reactions 
supply a  g reat y ie ld  fo r m any iso topes under selective choice o f  the ta rg e t m ateria l for 
concrete-species production . A nother, relatively  inexpensive m ethod  involves 
the  a lpha-particle  beam s ach ievab le a t the  m oderate-energy cyclo trons w ith  
Ea < 1 0 M eV /am u . B o th  k ind  accelerators are availab le  a t F L N R , D ubna, and 
the  d iscussed  m ethods could  be developed  fo r practical u ses w ithout significant 
investm ent o f  funds. Possib ilities are described  fo r p roduction  o f  iso topes applicable 
fo r rad io therapy  o f  patien ts w ith  iso topes em itting  the  low -energy electrom agnetic 
rad ia tion  and also effic ien t fo r d iagnostics w ith  the positron-em ission  tom ography 
(PE T ) o r the  single photon-em ission  com puter tom ography (SPEC T). Iso tope 
p roduction  w ith  com m only-used  econom ic accelerators is under scope. Innovating  
procedures are here  p roposed  for optim ization  o f  the  p roduction  m ethods, as follow s: 
a) M ethod  o f  the  noble-gas ta rge t p roviding the  fast transport and  separation  o f  
defin ite  iso topes; b ) N ew  variants o f  the  “generator m ethod” allow ing chem ical 
separation  o f  the  p roduct from  the  ta rg e t m aterial; c) A dvan tages o f  the  concrete 
isom eric species fo r carefu l trea tm en t o f  the  body tissues w ith  soft ß-, y-, and 
A u ger-e lectron  radiation; d) Possib ilities fo r studies o f  the  specia l-e lem ent m etabolism  
“in  v ivo” a t low -m ass con ten t o f  the  in jected  elem ent. In  general, th is report is m ostly  
addressed  to the  nuclea r science and low er to the  m edicine. I.
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