Anorganicka chémia / Anorganic chemistry

Multidentatne ligandy na pripravu magneticky aktivnych komplexov vybranych 3d a 4f prvkov
Multidentate ligands for syntheses of magnetically active complexes of selected 3d and 4f elements

Skolitel/ supervisor: prof. RNDr. Juraj Cerndk, DrSc. (juraj.cernak@upjs.sk)
forma sStudia / study from: dennad / full time

Jednomolekulové magnety (SMM) sa povazuju za perspektivne materidly na ukladanie informacii
s vysokou hustotou zapisu. V sucasnosti sa v dosledku uvedeného intenzivne Studuju magnetické
vlastnosti roznych komplexov. SMM z chemického hladiska mézu byt velmi variabilné a medzi nimi su
obzvlast zaujimavé komplexy lantanoidov. Jednym zo spdsobov veducich ku komplexom vykazujicim
pomald magnetickd relaxdciu je pouZitie multidentatnych ligandov, napr. na baze ligandov typu
Schiffovej bazy ako O,N-donorov. V rdmci navrhovanej prace budu najskor syntetizované na mieru Sité
multidentatne ligandy a tie sa nasledne vyuZiju na syntézu komplexov vybranych 4f prvkov (Ce, Dy, Gd);
pre porovnanie budu Studované aj analogické komplexy s vybranymi 3d prvkami (Mn, Co, Ni). Doraz sa
bude klast na pripravu latok v podobe monokrystalov. Pripravené komplexy budu charakterizované
chemickymi a spektroskopickymi metédami a budd vyrieSené ich krystdlové struktury. Vysledky
experimentalnych magnetickych stadii budu korelované s vysledkami Struktirnej analyzy.

Single Molecule Magnets (SMM) are considered as perspective materials for molecule-based
information storage. Consequently, at present, the magnetic properties of various complexes are
intensively studied. SMMs from chemical point of view can be very variable and among these the
lanthanide complexes are especially popular. One way leading to complexes exhibiting slow magnetic
relaxation is the use of multidentate ligands, e.g. based on Schiff base type ligands as O,N-donors.
Within the proposed thesis first the tailored multidentate ligands will be synthesized and subsequently
these will be used for syntheses of complexes of selected 4f elements (Ce, Dy, Gd); for the sake of
comparison the analogous complexes with selected 3d elements (Mn, Co, Ni) will be also studied..
Emphasis will be done on the preparation of the compounds in the single crystal form. Prepared
complexes will be characterized by chemical and spectroscopic methods, and their crystal structures
will be elucidated. Results of experimental magnetic studies will be correlated with the results of
structure analyses.

Nanoporovité castice oxidu kremicitého pre cieleny transport lieciv
Nanoporous silica particles for targeted drug delivery

Skolitel/ supervisor: prof. RNDr. Vladimir Zeleridk, DrSc. (vladimir.zelenak@upjs.sk)
forma sStudia / study from: denna / full time

Dizertacna praca nadvazuje na niekolkoro¢ny vyskum zamerany na vyvoj novych inteligentnych nosicov
lieciv, uvolfiujucich bioaktivnu latku cielene, vplyvom fyzikadlneho alebo chemického stimulu [1-3]. Téma
PhD prace vychadza z tohto zakladu a koncepcie a jej motivom je navrhnut, pripravit a otestovat
anorganické porovité nosi¢e na baze oxidu kremicitého (siliky), dopravujuce liecivo k rakovinovym
bunkdm aktivnym cielenim. Pre tento Ucel budu nanocastice siliky modifikované ligandami, ktoré vdaka
Specifickym interakciam ligand-receptor na povrchu rakovinovej bunky umoziuju prednostné viazanie
a internalizaciu takychto systémov v rakovinovych bunkach.



The thesis is a follow-up to several years of research focused on the development of new intelligent
drug delivery systems releasing bioactive substances in a targeted way by the influence of physical or
chemical stimulus [1-3]. The theme of the PhD thesis is based on this knowledge and concept and its
motivation is to design, prepare and test inorganic porous carriers based on silica matrix, transporting
the drug to cancer cells by active targeting. For this purpose, the silica nanoparticles will be modified
with ligands that due to the specific ligand-receptor interactions on the surface of the cancer cell, allow
preferential binding and internalization of such systems by cancer cells.

Koordinacné zluceniny Cu(ll)/Mn(11) s makrocyklickymi ligandami
pre studium magnetokalorického javu

Coordination compounds of Cu(ll)/Mn(ll) with macrocyclic ligands
for the study of the magnetocaloric effect

Skolitel/ supervisor: doc. RNDr. Juraj Kuchar, PhD. (juraj.kuchar@upjs.sk)
forma Studia / study from: denna / full time

Dizertacna praca nadvazuje na niekolkoroény vyskum zamerany na vyvoj novych nizkorozmernych
zlucenin na baze Cu(ll) a Mn(ll) s makrocyklickymi ligandami pre potencidlne vyuZitie v oblasti
magnetického chladenia [1,2]. Téma PhD prace vychdadza z tohto zdkladu a koncepcie a jej motivom je
navrhnut, pripravit a otestovat nové spdsoby viazania vyssie uvedenych kovov veduce k alternujicim
retazcom, ktoré v zakladnom stave budu vykazovat ferrimagneticky stav s potencialnym prechodom
vplyvom vonkajsieho stimulu do feromagnetického usporiadania. Pre tieto Ucely bude praca zamerana
aj na navrh a pripravu novych makrocyklickych ligandov na baze 1,4,8,11-tetraazacyklotetradekan
(cyclam) a 1,4,7-triazacyklonondn (cyclen). Stidium magnetickych javov sa bude realizovat v spolupraci
s Ustavom fyzikalnych vied.

The thesis is a follow-up to several years of research focused on the development of novel low-
dimensional compounds of Cu(ll) with Mn(ll) and macrocyclic ligands for potential use in the field of
magnetic cooling [1,2]. The theme of the PhD thesis is based on this knowledge and concept and its
motivation is to design, prepare and test new ways of binding the aforementioned metals leading to
alternating chains that in the basic state will show a ferrimagnetic state with a potential transition to a
ferromagnetic arrangement due to an external stimulus. For these purposes, the work will also focus
on the design and preparation of new macrocyclic ligands based on 1,4,8,11-tetraazacyclotetradecane
(cyclam) and 1,4,7-triazacyclononane (cyclen). The study of magnetic phenomena will be carried out in
cooperation with the Institute of Physics.



Fyzikalna chémia / Physical chemistry

Vyvoj a studium hydrinych elektrod pre elektrochemickui detekciu virusov
Development and study of hybrid electrodes for electrochemical detection of viruses

Skolitel/ supervisor: Prof .RNDr.Rendta Orifiakova, DrSc. (renata.orinakova@upjs.sk)
forma sStudia / study from: dennad / full time

Cielom prace je studium vhodnych elektrédovych materidlov pre vyvoj elektrochemickych senzorov,
ktoré by boli schopné nielen kvalitativne, ale aj kvantitativne urcit mnoZstvo virusovych castic vo vzorke.
Ide predovietkym o virus SARS-CoV-2 a virus chripky. Daldim cielom je $tudium efektivnej imobilizacie
aptamérov nukleovych kyselin na elektrédovom povrchu pre Specificku detekciu virusovych ¢astic.

The aim of this work is to study the suitable electrode materials for the electrochemical sensors
development that would be able not only qualitatively but also quantitatively to determine the amount
of virus particles in a sample. It will be primarily the SARS-CoV-2 virus and influenza virus. Next aim is
to study the effective immobilisation of nucleic acid aptamers on the electrode surface for the specific
detection of viral particles.

Elektrochemicka diagnostika civilizacnych ochoreni
Electrochemical diagnosis of civilization diseases

Skolitel/ supervisor: Prof. RNDr. Renata Oriflakova, DrSc. (renata.orinakova@upjs.sk)
Konzultant / consultant: RNDr. lvana Si$olakova, PhD.
forma Studia / study from: denna / full time

Priprava modifikovanych elektrochemickych senzorov pomocou nanodcastic a polymérnej membrany
pre stanovenie analytov (inzulinu, glukdzy, cholesterolu atd’) ako novy sp6sob diagnostiky civilizacnych
ochoreni. Stadium vplyvu velkosti, tvaru a distriblcie nanocastic na stanovenie analytov. Modifikacia
povrchu elektrochemickych senzorov polymérnymi membranami pre zlepSenie vlastnosti
pripravovanych senzorov. Stidium morfolégie povrchu pripravenych senzorov, ich elektrochemicka
charakterizacia, stanovenie analytickych parametrov atd.

Development of nano-modified electrochemical sensors using various metal nanopartclies in
combination with polymer membrane for the determination of analytes (insulin, glucose, cholesterol,
etc.) as a novel way for civilization diseases diagnosis. Effect of size, shape, and nanoparticles
distribution towards analytes oxidation will be studied. Modification of the electrode surface using
polymer membranes to improve the electrochemical properties of the prepared sensors. Study of
surface morphology of prepared sensors, their electrochemical characterization, determination of
analytical parameters, etc.

Priprava a charakterizacia elektrédovych materialov pre post-litium iénové batérie
Preparation and characterization of electrode materials for post-Li ion batteries

Skolitel/ supervisor: doc. RNDr. Andrea Strakova Fedorkovd, PhD. (andrea.fedorkova@upjs.sk)
forma Studia / study from: denna / full time



Priprava a charakterizacia novych kompozitnych materidlov na baze siry s vodivymi aditivami ako su
uhlik, grafén, grafén oxid, polypyrol a iné. Takto pripravené materidly budu testované ako katddy pre
post-litium idnové batérie, kde su tazké kovy nahradené lacnejsimi a ekologickejSimi materialmi. Na
Studium tychto materidlov sa vyuzivaju hlavne elektrochemické metddy ako cyklicka voltampérometria,
elektrochemickd impedancnda spektroskopia Ci galvanostatické nabijanie/vybijanie. Hlavnym cielom
tohto vyskumu je zvySenie kapacity a uc¢innosti novych kompozitnych materidlov.

Preparation and characterization of new composite materials based on sulfur with conductive additives
such as carbon, graphite, graphite oxide, polypyrrole and other. These materials will be tested as new
cathodes for post-Li ion batteries where heavy metals are replaced by cheaper and environmentally
benign materials. Different electrochemical techniques as cyclic voltammetry, electrochemical
impedance spectroscopy or galvanostatic charge/discharge measurements will be used for
characterization of as prepared materials. The main goal of this research is to improve the capacity and
performance of new composite materials.

Moduldcia povrchovej energie bunky cirkulujiiceho tumoru ako nastroj inhibicie tvorby metastaz
Modulation of surface energy of tha circulation tumor cell as a tool of metastasis inhibition formation

Skolitel/ supervisor: Prof. RNDr. Andrej Orifiak, PhD. (andrej.orinak@upjs.sk)
forma Studia / study from: denna / full time

Inhibicia adhézie bunky cirkulujuceho tumoru zabrani vytvoreniu metastaz, ktoré su pri¢inou umrti 99%
pacientov chorych na rakovinu. Zmenou povrchového napatia bunky cirkulujuceho tumoru, naviazanim
Specifickej molekuly na receptor membrany, zniZzime/zvySime povrchové napatie bunky cirkulujidceho
tumoru a td odumrie bez adhézie na Zivotne délezity organ.

Inhibition of CTC adhesion is formation of metastazis blocked. These are reason that it dies over 99%
patients with cancer illnes. Modulation of surface energy CTC, binding of specific molecule at receptor
of CTC membrane, it decreses/increases surface energy of CTC and this dies without forming metastazis
at livinh important organ.

Studium dendigrafov poly-I-lyzinu ako nosi¢a inzulinu so samouvolfiovacou funkciou pri vysokej
koncentracii glukozy v krvi
Study of PLL dendigraphs as carrier of insuline with auto-release function when blood glucose is high

Skolitel/ supervisor: Prof. RNDr. Andrej Orifiak, PhD. (andrej.orinak@upjs.sk)
forma sStudia / study from: denna / full time

Dendigrafické Gtvary tvorené poly-I-lyzinom sd vhodnou Struktdrou byt nosicom inzulinu. SU odolné
Zalidoénému obsahu a m6zu byt podané Ustami. Ked' sa zvysi koncentracia glukézy v krvi, Struktura sa
meni a umozniuje uvolnenie inzulinu do krvi.

Poly-L-Lysine dendigraphs look to be a suitable structure as a insulin carrier. There are stomach content
resistant and they can be oral distributed. At glucose increasing conntent in blood , it acts as auto —
release structure.



Analyticka chémia / Analytical chemistry

Vyvoj novych miniaturizovanych a automatizovanych analytickych metéd
Development of novel miniaturized and automated analytical methods

Skolitel/ supervisor: prof. Mgr. Vasil Andruch, DSc. (vasil.andruch@upjs.sk)
Konzultant / consultant: RNDr. Jana Sandrejov4, PhD.
forma sStudia / study from: denna / full time

Téma je zamerana na navrh novych schém, technickych a technologickych rieSeni pre miniaturizaciu a
automatizaciu analytickych procedur; navrh principidlne novych rieseni, ktoré by umoznili prekonat
nevyhody a obmedzenia mikroextrakénych technik; vyvoj mikroextrakénych procedur s vyuzitim
ultrazvuku a vortexu, a vyvoj novych optickych/vizualnych senzorov.

The theme is focused on the design of new schemes, technical and technological solutions for
miniaturization and automation of analytical procedures; design of new solutions to overcome
disadvantages and limitations microextraction techniques; development of microextraction procedures
using ultrasound and vortex, and the development of new optical / visual sensors.



