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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Projekt poskytol vyskum a integraciu vedeckych poznatkov z teoretického aj exprimentalneho hl'adiska so zameranim
na pripravu modelovej funkénej povrchovej nanoStruktary. Skumany systém pozostava z troch komponentov, pre
mozné praktické vyuzitie je zvolena pevna podlozka vo forme povrchu, na nej je zakladny systém nanoStruktiury na
baze modifikovanych molekil cyklodextrinu a tretim je potencidlne funkény molekularny komponent. Funkcény
komponent vytvara pritom s cyklodextrinom hostitel-host' komplex. Modelovym systémom bol zlaty povrch /
tiolovany cyklodextrin / klaster Zeleza. Cyklodextrin je chemicky naviazany na zlatom povrchu, tvoriac relativne
usporiadanti povrchovii §truktiru. Zelezo je deponované na $truktiru po termalnom odpareni. Naviazany cyklodextrin
na povrchu so svojou otvorenou dutou kavitou vytvara priestor pre inkluzivne naviazanie klastra Zeleza, poskytujiuc
relativne usporiadanu distribiciu klastrov na povrchu. Tejto interpretacii predchadzali experimenty a vypocty aj na
podobnych modelovych systémoch s nasledujucimi vysledkami a naplnenymi cielmi. Metodika bola otestovana na
systémoch ako cyklodextriny, polytiofény, montmorillonity, AOT micely, cyklodextriny a AOT micely a bio-chemické
vzorky s podobnou komplexnostou Struktiry a zloZzenia. Rychlostna konstanta pre alkalicka hydrolyzu kumarinu bola
minimalna, ¢o znamena, ze tieto latky su v kontakte s cyklodextrinmi dobre chranené voci hydrolyze a teda potvrdzuju
tvorbu komplexu. Nelinearna odozva optického vlakna kontrolovana amplitidovou a fdzovou modulaciou priniesla
moznost” spektralnej kontroly s perspektivou novej detekénej schémy pre povrchové Struktary. Bolo potvrdené, Ze
zvysenie koncentracie Na ionov v montmorillonitovej Struktire sposobuje spomalenie hydratacnej dynamiky komplexu
s kumarinom. Zvladla sa alternativna priprava Fe,0;, Fe;04 a CoFe,O, nanocastic s malou disperziou velkosti (12%)
vysokoteplotnou syntézou z organickych soli. Vyhoda klastrovych primarnych iénov Au;’sa prejavila pri SIMS merani
spektier supramolekulovych komplexov cyklodextrinu s difenylhexatriénom tvorenych v pomeroch hostitel-host’ 1:1,
1:2 a2:1. Zaverom treba povedat, Ze supramolekulova povrchova nano$truktira bola pripravena ajej aplikacné
testovanie bude predmetom d’alSich skiimani.

Suhrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - anglicky:

The project provided research and integration of results from theoretical and experimental points of view with a focus
on a preparation of model functional surface nanostructure. Studied system consists of three components, a solid
surface support for a practical utilization, base of a surface nanostructure in aform of chemically modified
cyclodextrine, and the third component represents a potential functional molecular species. The functinal component
forms then with cyclodextrine a host-guest complex. A model system was gold surface / thiolated cyclodextrine / iron
cluster. Cyclodextrine is chemicall attached on gold surface forming relatively semi-ordered structure. Iron was
deposited on the surface structure by using thermal evaporation. The attached cyclodextrine with an open hollow cavity
on the surface provides a space for inclusive attachment of the iron nanocluster forming a semi-ordered distribution of
the clusters on the surface. This interpretation was suggested based on experiments and calculations involved also other
modeled systems with supporting results and along of fulfilled project goals. Methods were tested on following systems
as cyclodextrines, polytiphenes, montmorillonites, AOT micelles, cyclodextrines and AOT micelles, and biochemical
samples with similar complexity of structure and composition. Rate constant of alcalic hydrolysis of coumarin was
minimal suggesting that these molecules are well protected against hydrolysis in a presence of cyclodextrine,
supporting the formation of the host-guest complex. Nonlinear response of the optical fiber controlled with modulation
of phase and amplitude provided option how to spectrally control a prospective detection scheme of the surface
structure. The increase of Na ion concentration in the montmorillonite structure resulted in the decrease of the coumarin
complex hydration dynamics rate. An alternative preparation of Fe,0;, Fe;04 a CoFe,O4 nanoparticles with a small
dispersion of size (12%) was provided by using high temperature sythesis of organic salts. The advantage of the Au;"
primary ions was clear in SIMS measurements for detecting supramolecular cyclodextrine complexes with
diphenylhexatriene formed in host-guest ratios of 1:1, 1:2 a2:1. As aconclusion, the supramolecular surface
nanostructure was prepared and its application test experiments will proceed in a future project.
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