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CHARAKTERISTIKA VYSLEDKOV

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

V ramci rieSenia projektu boli pripravené rézne typy nanocastic (sférické, ty€inkovité,
retiazkovité, magnetoferitin, funkcionalizované uhlikové nanorurky), ktoré boli pouZité pri
vytvarani réznych kompozitnych systémov: kvapalné krystaly dopované nanoc¢asticami,
amyloidné Struktary s nano€asticami a 3D Struktury. K hlavnym vysledkom projektu patri
pozorovanie magnetickym pofom indukovaného fazového prechodu v kvapalnych krystaloch
dopovanych magnetickymi nanoc¢asticami, ¢im sa znizila o 1 rad teoreticky predpovedana
hodnota magnetického pola (zo 100T na 10T) pre takyto efekt (IEEE Trans. Mag., 2011) a
tym sa zvysSila citlivost kvapalnych krystalov na magnetické pole. Toto umoznilo pripravit
systémy s linearnou odozvou v oblasti nizkych magnetickych poli (PRE, 2013), ¢o moze viest
k aplikacii tychto materialov ako senzorov magnetického pola. Stadium vplyvu dopovania
kvapalnych krystalov na fazové prechody ukazalo vyrazny vplyv tvarovej anizotrépie
magnetickych nanocastic na tieto prechody a potvrdilo tedreticku predpoved tohto javu
(Liquid Crystals, 2014). Studium interakcii niektorych magnetickych nanogastic s amyloidnymi
Strukturami viedli k poznatku, Ze tieto nanoCastice redukuju amyloidne Struktury az o 90%, ¢o
mdze byt vyznamnym terapeutickym zakladom na lie€enie neurovegetativnych ochoreni
(Nanotechnology, 2012). Tieto vysledky boli podporené aj teoretickym modelovanim
(Biomacromolecules, 2013). Boli skonstruované zariadenia s vyuzitim kontinualneho laseru,
ktoré umozfuju vytvaranie takychto 3D Struktur. Vypracovana softwarova podpora umoznuje
dopredu navrhnut Ziadany geometricky tvar od jednoduchych sieti az po Struktury trojitych
periodickych minimalnych povrchov s rozdielnymi velkostami otvorov a tvarov ploch.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

Within project, nanopatrticles of different kind were prepared (spherical, rod-like, chain-like,
magnetoferitine, functionalized carbon nanotubes), which were used to prepare composite
systems: liquid crystals doped with nanopatrticles, amyloid structures with nanoparticles and
3D structures. One of the main results obtained within project is magnetic field, induced
phase transition in liquid crystals doped with magnetic nanoparticles, what resulted to
decreasing of theoretically predicted value of magnetic field by one order (from 100T to 10T)
for this effect (IEEE Trans. Mag., 2011) and to increasing the sensitivity of liquid crystals to
magnetic fields. This aloved to prepare the composite systems with lineare response to low
magnetic field (PRE, 2013), and open the way for applications these materials as sensors of
magnetic field. The study of the influence of doping on phase transitions showed significant
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influence of the shape anisotropy of magnetic particles on these transition and confirmed
theoretical prediction (Liquid Crystals, 2014). The study of interactions of magnetic
nanoparticles with amyloids structures showed, that the nanoparticles reduce the amyloid
structures up to 90%, what can serve as therapeutic basis for treatment of neurovegetative
deases (Nanotechnology, 2012). These results were suported also by theoretecila modeling
(Biomacromolecules, 2013). The devices with continous laser for construction such 3D
structures were designed and constructed. The software support allows to designe needed
geometrical shape from simple nets to 3D structures with different shapes in advance.
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