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1. BACKGROUND AND OBJECTIVES

The Cyclotron Center of the Slovak Republic was established at the beginning of August
1999 - within the Slovak Office of Standards, Metrology and Testing (SOSMT), in Bratislava,
Slovak Republic. It will have two cyclotrons - a large heavy and light cyclotron DC-72, which
will be constructed by the Joint Institute for Nuclear Research (JINR), Dubna, Russian
Federation, and a small commercial light ion cyclotron IBA 18/9. The heavy ion source of the
electron resonance type (DECRS-2M) will be used for low and medium energy experiments
in physics. The small electron accelerator is planned for different applications, including
improving the properties of plastics, increasing the resistance of cables to fire and
temperature, the sterilization of medical disposables in the CC SR.

The main purpose of the Cyclotron Center of the Slovak Republic (CC SR) is to catch the
present approach and trends in the area of improving of inhabitants life and health quality
using the progressive technology, which is introduced by bringing into practice of the
physical equipment - accelerators, producing beams of high energy particles.

Experts of nuclear physics and of the related branches have no experimental basis in
Slovakia, as after dissolution of the former the Czech and Slovak Federal Republic all bigger
nuclear equipment were left in the Czech Republic. The Slovak Republic is one of the
European countries where cancer and cardiovascular diseases have a rapidly increasing
tendency (the rate of new oncological cases is approximately 20 000/year at the population of
5 million inhabitants) - early diagnostics of population is necessary to be updated urgently.
The Slovak Republic use a great part of electricity (about 60 %) from its own nuclear power
stations and thus it is in need of education of rising generations of experts from different
nuclear fields.

The Government of the Slovak republic on June 18, 1996 approved the strategic aim of
building up the Cyclotron Laboratory at the Slovak Institute of Metrology and entrusted the
President of the Slovak Office of Standards, Metrology and Testing (SOSMT) with its
realization. The government of SR approved the project of the Cyclotron Center of Slovak
Republic on August 4, 1999. The project is realized "on a key-turn" according to the general
contract signed between the ATOMENERGOEXPORT (Russian Federation) as a general
supplier, and the SOSMT. The contractor as a partial payment within the Russian liabilities
will cover it. The construction of the CC SR complex includes the supply of accelerators and
related technologies. The building comprising the cyclotron, irradiation rooms and research
rooms will be sited within existing the Slovak Institute of Metrology in Bratislava. It will
cover the area of 3570 m2. The total capital expenditures for the whole project were approved
for US$ 118 mil. The price of the established technologies makes 76 % of all expenditures.
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2. PROGRAMS

Physics. In the CC SR six different beams will be available for physical experiments : an
proton beam of variable energy (28-72 MeV); light ion beams from 2H up to 7Li; heavy ions
from 7Li to 129Xe with the energy of about 7 MeV/u; neutron of continuous spectrum with a
mean energy of 3 MeV and a quasi monoenergetic beam of energy varying up to 60 MeV; an
electrons beam with two different energies 4 and 9,8 MeV; slow positrons of the intensity 106

Chemistry and Pharmacy. The main objective of radiochemistry and radiopharmaceuticals
programme is cyclotron targetry, positron radionuclides and label compounds production both
for medical and other applications (18F - (FDG, L-DOPA), 123I - (Nal), n C - (CO2),

 81Rb-81Kr
-(generators), O2 - (NH3),

 15O - (O2 , H2O, CO2 , CO ), 211At (monoclonal antibodies,
polymers). A potential (custom) preparation of positron emitters not only the routine
radiopharmaceutical ones (67Ga, i nIn, and 201Tl) but also 22Na, 38K, 58Fe, 57Co, 51'52Mn, MCu,
72As, 83Sr, 86Yr, and 124I from a universal solid target is also considered on the 72 MeV
cyclotron.
Medicine. The production of radiofarmaceuticals is closely connected with the diagnostic
purposes in nuclear medicine for the positron emission tomography (PET). According to the
conditions for production and distribution of the radiofarmaceuticals there are considered
three PET centers of CC SR. One center is planned directly at the site of CC SR, in which a
complete clinical and also scientific/research management center is planned. The second and
third PET-centers are considered as "satellite PET centers". The usage of
radiopharmaceuticals will be oriented towards: oncological diagnostics, neurological
diagnostics, cardiovascular indications. About 2000 patients from all Slovakia will be
examined annually. Radiotherapy and radiobiology. Ion beams produced by the CC SR 72
MeV cyclotron will be used for clinical treatment of different oncological diseases and for the
research in the field of radiobiology. The most important planned therapeutic applications are
neutron capture therapy and proton eye therapy
Applications. Modifications of materials by low and medium energy of ion implantation, ion
beam analysis, production of radioisotopes and radiofarmaceuticals for medicine and hadron
therapy are the main application programs of ion sources of the CC SR. Electron beams will
of the CC SR will be used in the first stage mainly for crosslinking of thermoplastic tube to
improve their mechanical properties and sterilizing a wide range of medical products. There is
a big program to use the CC SR for education purposes on all levels. Activities of the CC SR
will be regarded to create a modern scientific-research basis for training of experts from the
fields of: atomic physics, nuclear physics and techniques, solid state physics, radiochemistry,
radiobiology, radiopharmacy and nuclear medicine, with the priori aim - to bring new
accelerator technologies into practice. The priority is given to creating the International
Training Center, in co-operation with the International Atomic Energy Agency in Vienna
(IAEA). The IAEA since 1997 has been funding the Technical Cooperation project
SLR/2/002 "Radiochemical facilities for production of medical radionuclids" up to 2000 and
additionally will be budgeted it for the next 3 years (2001-2003). This support has been
partially spent on scientific visits of Slovak experts to the top European centers, on foreign
experts stays and on the equipment for the Laboratory for Radiofarmaceuticals Quality
Control. The project will enable Slovakia to install the cyclotron for the production of medical
radioisotopes needed for the PET Centers, will ensure the production, quality control and
distribution of important medical radioisotopes.

The Cyclotron Center of Slovak Republic will be commissioned in 2006.
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