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NUCLEAR PHYSICS APLICATIONS IN EVERY DAY’S LIFE AND TO THE SOCIETY
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Nuclear Physics has many applications in every day’s life and to the Society. One is related to the human
health, and is called Nuclear Medicine and Radiobiology. Nuclear methods provide a precious help to medical
diagnosis through imaging techniques of the inside of the human body using nuclear radiations emitted by
radioactive sources, either external or internal. These imaging techniques, i.e. the Single Photon Emission
Computer Tomography, the Positron Emission Tomography-PET, the Nuclear Magnetic Resonance Imaging,
etc have become routine techniques in today’s Hospitals. Particle accelerators are used in many different
applications. The ionization arising when charged particles are stopped in matter is often utilized for example in
radiation surgery and therapy of cancer. At hospitals about 5,000 electron accelerators are used for this purpose.
Accelerators also produce radioactive elements that are used as tracers in medicine, biology and material science.
The Nuclear Engineering Institute (IEN) with the CV-28 (1974) and RDS-111 (2002) cyclotrons produce short
half-lived radiopharmaceuticals after 80 decade. The production of iodine-123 free of other isotopes, used in
thyroid diagnosis, had its start in 1997 with the installation of the KIPROS System. Nowadays, the Institute
provides I-123 ultra pure and 18FDG to medical centers and hospitals in several states of the country. The
production and development of radiopharmaceutical from molecules with the I-123 mark. The first one (2000)
was the meta-iodobenzylguanidine - MIBG used in heart diseases diagnoses and tumor localization. PET is
potentially useful for the quantitative imaging of radiolabeled antibodies, leading in turn to improved dosimetry
in radioimmunotherapy. Iodine-124 (new project) is a positron-emitting nuclide with appropriate chemical
properties and half-life (4.2 days) for such studies since the radiolabeling of antibodies with iodine is well
understood and the half-life permits measurements over several days. The use of another iodine isotope (I-124)
with positron emitting characteristics for PET/CT may allow better identification of recurrent disease, thus
allowing for more patients to be treated with I-131 as a curative attempt. PET, is a procedure that allows
a physician to examine the heart, brain, and other organs. PET images show the chemical functioning of an
organ or tissue, unlike X-ray, CT, or MRI which show only body structure. Since its development 18FDG has
become the most widely used radiopharmaceutical in the PET clinic.


