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Uplatnenie vysledkov projektu

Kombinacia magnetickych a optickych vlastnosti nano€astic do jednej spolo€nej platformy
vzbudila velku pozornost pre diagnostické a terapeutické pouZitie a imunomagnetické
separacie, nosice (prenasac) lie€iv a senzory. Rozhodujucim krokom hodnotenia Uspechu
projektu je priprava stabilnych (bio)dekorovanych nanocastic. To je dblezité pre buduce
modifikacie ¢asticového povrchu veduce k priprave netradiénych nanokonjugatov a
nanostruktur (senzorov). Dekorovanie nanoCastic s aptamérmi, peptidami a dalSimi
biomolekulami posluzi k priprave nanokonjugatov typu protilatka-antigén, streptavidin-biotin...
A preto predlozeny dizajn, syntéza, a povrchova modifikacia multifunkénych a kompozitnych
nanocastic su najdéleZitejSie stupne pripravy smart nanocastic a senzorov. Magnetické
charakterizacia a navrhuta magnetometricka metéda kvantifikacie obsahu magnetickych
substancii v bune€nych kulturach alebo v organoch zivich organizmov predstavuje
komplementarnu bezkontaktnu metddu pre vyvoj novych diagnostickych a lie€ebnych metod v
oblasti biolégie a mediciny vyuzivajucich magnetické nanocastice alebo magnetické
kvapaliny.

CHARAKTERISTIKA VYSLEDKOV

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

Jeden z najdélezitejsi pristupom k priprave nanocastic je vyber materialu k stabilizacii a
pasivacii povrchu nanocastic. Je niekolko pristupov, ktoré ur€uju vyber stabilizatora, a tieto sa
menia ohfadom poZadovanej velkosti a morfolégie nano€astic az k ich cielenym aplikaciam.
Nanocastice Zeleza, striebra a zlata a ich kompozity maju jedineéné magnetické a optické
vlastnosti, pomahaju v molekularnej diagnostike a réznych terapiach. Ich optické a
magnetickeé vlastnosti zavisia od tvaru a velkosti nanoc€astic. Hlavné metody syntézy tychto
nanocastiv v projekte su chemické metddy zaloZzené na pouziti ako klasickych tak aj
netradi¢nych postupov a prekurzorov. Problém s tymito metédami je, Zze Castice tiez maju
moznost’ absorbovat toxické latky. Preto vhodnou alternativou je biologicka metdda za
pouZitia rastlinnych extraktov. Tieto (makro)molekuly prezentuju zaujimavé dynamické
asociacie umozriujuce inter- a intramolekulové vodikové interakcie a vazby, veduce k vzniku
molekulovych kapsul, ktoré mézu fungovat ako templaty pre cieleny rast nanocastic.
Vysledky ziskané pri riedeni projektu potvrdili uzitonost magnetickych merani a
charakteristik pri vyvoji holych a obalfovanych multifunkénych nanocastic. Bola potvrdena
korelacia magnetickych charakteristik napr. ZFC a FC s parametrami ich syntézy. Poskytuju
uzito¢né informacie pri priprave ucinnych multifunkénych obalov. Porovnavanim s AAS bola
potvrdena uzito€nost SQUID magnetometrickej metédy kvantifikacie obsahu magnetickych
nanocastic zachytenych v fudskych bunkovych kulturach a dostato€na citlivost' pre registraciu
inertnych magnetickych substancii v fudskych fyziologickych a patologickych tkanivach.

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

One of the most important issue in the preparation of nanopatrticles is the choice of the
capping material used to protect or passivate the nanoparticle surface. There are several
issues that should guide the choice of the capping agent, and these vary significantly from the
required size ranges and morphologies of the nanopatrticles to the targeted application. Silver,
gold and iron oxide nanoparticles and their composites have unique optic and magnetic
properties which help in molecular diagnostics and in various therapies. Their optic and
magnetic properties depends strongly on the size and shape of prepared nanoparticles. The
major methods used herein for these nanoparticle synthesis are the chemical methods based
on the classical and nontraditional procedures and precursors. The problem with the chemical
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methods is that the synthesis can also have toxic substances absorbed onto them. To
overcome this, the biological method provides using plant extracts. These (macro)molecules
present interesting dynamic supramolecular associations facilitated by inter and
intramolecular hydrogen bonding resulting in molecular level capsules, which can act as
templates for nanoparticle growth. The results of the project solution confirmed the usefulness
of magnetic measurements and characteristics in the development of bare and coated
multifunctional nanopatrticles. The correlation of magnetic characteristics, e. g. the ZFC and
FC, with some parameters of their synthesis was confirmed. They provide useful information
for the preparation of effective multifunctional shells of nanoparticles. The usefulness of the
SQUID magnetometric method of quantification of the content of magnetic nanoparticles
trapped in human cell cultures was confirmed by comparsion with the standard AAS method
in experiments with magnetite nanoparticles and human carcinoma and physiological cells.
Besides, the sufficient magnetic sensitivity of the SQUID magnetometry equipment for the
registration of magnetic substances that are inherent to the human physiological and
pathological tissues was proved.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
Prof. RNDr. I. Capek, DrSc. Ing. I. Lacik, DrSc.

V Bratislave 27.1.2016 V Bratislave 27.1.2016
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