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APPLICATIONS OF IONIZING RADIATION FOR

TECHNOLOGY AND MEDICINE

One of profiles of our group is scientific, technological and medical
applications of ionizing radiation. Currently we are focused on the development of
the new methods for patient dose assessment in radiation therapy and new
nanostructured materials for commercial application in radiation detectors and Pb
free radiation protection equipment.

We are pioneering in starting verification of in vivo doses in interstitial catheter
based high dose rate brachytherapy when catcher titers are preimplanted direct into the
cancerous tumor. For this purpose we are using a complex of (well-known and new
developed) experimental dosimetry methods: Metal — Oxide Semiconductor Field
Effect Transistor detectors, thermoluminescent dosimeters (special «pin worms» and
rods, having diameter ~1mm or less, to fit into catheter), film dosimetry (radiographic
and Gafchromic films and special method for their evaluation), gel dosimetry and
simple pixel based method for dose evaluation in irradiated gels. It is also to point out
that the reliability of all methods is validated performing uncertainty evaluation tests.
Experimental verification of theoretical patient doses calculated using standard
treatment planning system alow avoiding certain patient irradiation mistakes.

Now we are working on development of new polymeric gels for dosimetry that
provide visual information on radiation induced polymerisation due to irradiation

doses applied, are sensitive to small (0.01 or 0.1 Gy) dose variations, are stable for
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at least one year. In paralell we are developing optical methods for dose assessment
since gel evaluation in MRI modality, which is usual for this assessment, is time
consuming and expensive.

In line with European Union Directive 2011/65/ on the restriction of the use of
certain hazardous substances in electrical and electronic equipment, which also
limitts the use of leaded equipment for medical applications we are working on
development of nanostructured Pb free materials that might replace currently used
leaded radiation protection shields and other adiation protection equipment.
Developed nanocomposites are transparent (86-92 %), and provide Pb equivalent
thickness of 0.5-1.0 mm for scattered radiation in interventional radiology

corresponding to the voltage applied.
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MPOBJIEMHU JIICOPO3BEJAEHHS AI1 «BEJINKOAHAJOJIbCBKE
JICOBE I'OCIIOJIAPCTBO» B ACIIEKTI PET'TOHAJIBHOI

HEOBXIJHOCTI MIATPUMAHHS EKOJOITYHOI PIBHOBAT'

B ymoBax pO3BUTKY HAyKOBO-TEXHIYHOTO TMIPOTpecy Ta IHTEHCHUBHOTO
3pOCTaHHs KIJIbKOCTI HAceJeHHS 3eMJli JIICOBI €KOCHCTEMHU HaOyBalOTh 3HAUYEHHS
OJIHOTO 3 HAWTOJIOBHININX KOMIIOHEHTIB 010c(epu, BCEOCSHKHOTO 010XIMIYHOTO Ta
€KOJIOTTYHOT'0 XapaKTepy.

Cporoani Ha TeputTopii JloHEIbKOI 001acTi 30cepe/KeHa IT’aTa YacTHHA
IPOMHUCIIOBOTO TOTEHIIlAy HAIIOi Jep:KaBH, 78 BIJCOTKIB SKOTO NpPUIIAJIa€ Ha
€KOJIOTIYHO HeOe3MeuHi BUPOOHHIITBA METANypriiHoi Ta BHIOOYBHOI raiyse,
BUPOOHUIITBO €JIEKTPOCHEPrii i BHUPOOHUIITBO KOKCy. [limmpuemcTBa came mux
rajly3eil HallHeraTUBHillle BIUIMBAIOTh HA JOBKULIA. HalrocTpimow eKoJoriyHoo

npobiemMoro JIOHEBKOro PErioHy, sika BUMAarae SIKHAMIIBHIIIOTO BHUPILIEHHS, €
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