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®nyopanaTUTHH HaHOKPHCTAIN JOTMPAHH JOHUMA PETKHX 3eMajba MPEICTaBIbajy IMEPCHEKTUBHY KJIacy
MyITHQYHKIIHOHATHUX HAaHOMAaTepHjana 3a OMOMEIUIIMHCKE IPUMEHE 3aXBajbyjyhu KOMOMHAILINjU BUCOKE
OMOKOMIIAaTHOMITHOCTH, XEMHjCKE CTaOWIIHOCTH W MOJESCHBHUX JYMHHECIEHTHHX CBojcTaBa. lloceOHy
MaXxmy MpUBIade CHCTEMH IONHPAaHH joHHMa mpaseomumujyma (Pr’'), umja cioxkeHa eleKTpOHCKa
CTpYKTypa oMmoryhaBa eMHCH]y y HIMPOKOM CIIEKTPAIHOM OIICETY, O] ylITpajbyOnyacte 10 WH(ppanpBeHe
obnacty, yKbydyjyhu MHTEH3MBHE Mpeliaze y BHIJBMBOM JEy CHEKTpa MOTOAHE 3a (IyOpecIeHTHO
OMoCHUMame.

VY oBoM npenaBamy Ouhe mpeacTaBIbeHN Pe3yNITaTH HCTPAKHUBAA CHHTE3E, CTPYKTYPHE KapaKTepH3aLije
W ONTHYKHX CBOjcTaBa Pri*'-mommpanHux ¢uyopanaTuTHUX HAHOKpHCTala AOOWjEHHX METOJOM KO-
npenunuranmje. [loceban Gpokyc Ouhe cTaBbeH Ha YTHIIA] KOHIIGHTPAIH]je JOTIaHTa U TEPMUYKOT TPETMaHa
Ha KPUCTAJHY CTPYKTYpY, CTaOWIHOCT (aze W JyMHHECICHTHH OIroBop Marepujana. KomOuHamuja
eKCIIEPUMEHTATHAX MEeTOa OMOTyhuia je pasyMeBame MeXaHu3Ma yrpanme Pr** jora y pmyopamatutay
PELIETKY U BUXOBE yiore y GopMHpamy eMUCHOHHX [IEHTapa OATOBOPHUX 32 KapaKTEPUCTUYHE 3eJICHE U
HapaHliacte emucuje. buhe nUcKyTOBaHM W pe3yNTaTH in Vitro UCIMTUBakba OMOKOMIIATHOMIHOCTH U
XeMOKOMTIATHOMITHOCTH, Ka0 W HHTEPAKIHje HaHOKprcTana ca henrjama kaHmepa koxe u mryha. Jlooujenn
pesynraru 1nokasyjy na Pri’-nonupanu ¢ayopanaTUTHH HAHOKPUCTAIM ITOCETYjy HUCKY IUTOTOKCHYHOCT,
CHOCOOHOCT MHTpaleTyIapHe JTOKAIN3aIH]je ¥ CTa0HIaH TyMUHECIIEHTHN CUTHAN KOjU oMoryhaBa B UXOBY
MIPUMEHY Kao KOHTPAaCTHHX areHaca 3a ¢uryopecieHTHo onocHuMame. [loceOHo cy ce M3ABOjuitH y30pIH
ca 0,5 at.% Pr’**, koju ocTBapyjy onTHMaliaH OTHOC H3Mel)y CTPYKTYPHUX M ONTHUYKUX KapaKTEPHCTHKA U
omoryhaBajy OnocHuMame KopuihemeM eKCIUTaIHje U EMICH]e Y BHIJUBOM Jienty criekTpa. [IpenaBame
he maTu mperye caBpeMeHHX MPUCTYIIA Pa3BOjy aaTUTHUX HaHOo(ochopa U yKa3aTu Ha oTeHIjail Pr3'-
JOTIMpaHuX (IIyoparmaTUTHUX HAHOKpHCTalda Kao muatdopme 3a Oymyhe nujarHoCTHUKe, Tepamnujcke U
TEpaHOCTUYKE NMPUMEHE Y OMOMEIHIIHYN Y BUIAJBUBOj 00JIACTH CIIEKTpa.
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Pr*-Doped Fluorapatite Nanocrystals as a Multifunctional Nanomaterial:
From Structure and Luminescence to Potential Biomedical Applications

Dr. DusSan V. Milojkov
Institute for Technology of Nuclear and Other Mineral Raw Materials, Belgrade, Serbia

Rare-earth-ion-doped fluorapatite nanocrystals represent a promising class of multifunctional
nanomaterials for biomedical applications due to their combination of high biocompatibility, chemical
stability, and tunable luminescent properties. Particular attention has been devoted to systems doped with
praseodymium ions (Pr*"), whose complex electronic structure enables emission across a broad spectral
range, from the ultraviolet to the infrared region, including intense transitions in the visible spectral range
suitable for fluorescent bioimaging.

This lecture will present the results of research on the synthesis, structural characterization, and optical
properties of Pr*-doped fluorapatite nanocrystals obtained by the co-precipitation method. Special
emphasis will be placed on the influence of dopant concentration and thermal treatment on the crystal
structure, phase stability, and luminescent response of the material. The combination of experimental
techniques enabled a detailed understanding of the incorporation mechanism of Pr** ions into the
fluorapatite lattice and their role in the formation of emission centers responsible for the characteristic green
and orange luminescence. The results of in vitro biocompatibility and hemocompatibility studies, as well
as investigations of nanocrystal interactions with skin and lung cancer cells, will also be discussed. The
obtained results demonstrate that Pr**-doped fluorapatite nanocrystals exhibit low cytotoxicity, the ability
for intracellular localization, and a stable luminescent signal, making them suitable as contrast agents for
fluorescent bioimaging. Samples containing 0.5 at.% Pr** were found to be particularly promising,
providing an optimal balance between structural and optical properties and enabling bioimaging using
excitation and emission within the visible spectral region. The lecture will provide an overview of
contemporary approaches to the development of apatite-based nanophosphors and highlight the potential
of Pr**-doped fluorapatite nanocrystals as a platform for future diagnostic, therapeutic, and theranostic
applications in biomedicine operating within the visible spectral range.
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