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Abstract: This work is focused on the development of luminescent
nanocomposite materials based on the scintillating nanoparticles (CeFs:Tb**,
Zn0:Ga, ZnCd0:Ga and Lu3AI5012:Pr3+) modified with SiO, and protoporphyrin IX.
Surface modification by SiO, layer and conjugation with photosensitizer molecule
(protoporphyrin IX) were successfully performed and the results were confirmed
by X-ray diffraction and infrared spectroscopy methods. Based on the changes
observed in the radioluminescence spectra, it can be tentatively assumed that an
energy transfer to the protoporphyrin outer layer occurs, which is necessary for
singlet oxygen production. Therefore, the prepared nanocomposites may be good
candidates for consideration as X-Ray induced photodynamic therapy drugs.

A LusAls04,:Ce** @Si0,-FasL bioconjugate was also tested
for the live-cell imaging. The bioimaging was performed either by adsorption of
fluorescent particles on the cell surface or by using antigen-antibody interactions
with Fas receptors on the biomembrane. LusAlsO1,:Ce** nanopowder is suggested
as a promising material for visualization of microbiological samples.
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Abstrakt: Tato prace je  zaloZzenda  vyvoji luminiscencnich
nanokompozitnich materialll na bazi scintilacnich nanodastic (CeF3:Tb3+, Zn0:Ga,
ZnCdO:Ga a LusAlsO1,:Pr’*) modifikovanych SiO, a protoporphyrinem IX. V této praci
byla Uspésné provedena modifikace povrchu vrstvou SiO, a konjugace s molekulou
fotosenzibilizatoru a vysledky syntézy byly potvrzeny pomoci metody rentgenové
difrakce a infralervené spektroskopie. Na zdkladé zmén pozorovanych
v radioluminiscenénich spektrech lze predbéiné predpokladat, Ze dochazi k prenosu
energie na vnéjsi vrstvu protoporfyrinu, coz je nezbytné pro produkci singletniho
kysliku. Proto pfipravené nanokompozity mohou byt dobrymi kandidaty pro poufZiti ve
fotodynamické terapii indukované rentgenovym paprskem.

Biokunjugat LusAls04,:Ce>* @SiO,-FasL byl také otestovan pro
zobrazovani zivych bunék. Tato zobrazovaci technika byla uskuteé¢néna bud pomoci
adsorpce fluorescenéniho materidlu na povrchu bunék, anebo na zakladé interakce
antigen-protilatka s Fas receptory na biomembrané. Nanopraskovy LusAlsO15:Ce** Ize
navrhnout jako perspektivni material pro vizualizaci v mikrobiologickych vzorcich.
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