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Nazov pracoviska, na ktorom bol projekt rieSeny

1. Prirodovedecka fakulta Univerzity Pavla Jozefa Saféarika v KoSiciach
2. Lekarska fakulta Univerzity Pavla Jozefa Safarika v Kosiciach
3. Ustav materialového vyskumu Slovenskej akadémie vied v KoSiciach

Zoznam spolupracujucich organizacii zo zahranicia, ktoré sa zapojili do rieSenia
projektu (uved'te nazov, sidlo, stat a identifikacné Cislo ak je dostupné)

N/A

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

N/A

Najvyznamnejsie publikacie (knihy, €élanky, prednasky, spravy a pod.) zhriujuce
vysledky projektu — uved'te aj publikacie prijaté do tlace

-Carbon Electrodes Modification for Epidermal Growth Factor Receptor Detection, Sensors
and Electronic Instrumentation Advances : proceedings. - Barcelona : IFSA Publishing,
2021., lvana Si$olakova, Jana Shepa, Martin Panigaj, Veronika HuntoSova, Dominika
Marcin Behunova, Renata Orinakova, ISBN 9788409335251, s. 53-54.

-Electrochemical Sensors for Epidermal Growth Factor Receptor Detection, Sensors and
Electronic Instrumentation Advances : proceedings. - Barcelona : IFSA Publishing, 2021.,
Radka Gorejova, Ivana Sisolakova, Jana Shepa, Martin Panigaj, Renata Orinakova, ISBN
9788409335251, s. 55-56.

-Optimization of Epidermal Growth Factor Receptor Electrochemical Sensing Procedure,
Sensors and Electronic Instrumentation Advances : proceedings. - Barcelona : IFSA
Publishing, 2021., Renata Orifiakova, Ivana Sisolakova, Jana Shepa, Martin Panigaj, ISBN
9788409335251, s. 63-64.

-Electrochemical Biosensors as Smart Tools for Clinical Diagnostics, XXI wokrshop of
biophysical chemists and electrochemists, 2021, Renata Oriflakova, Ivana Sisolakova, Jana
Shepa, ISBN 978-80-210-9943-2, s. 17-18.

-Screen Printed Carbon Electrodes Modified by Znic Nanoparticles as an Electrochemical
Sensor for Insulin Detection, Spring Electrochemical Meeting, 2021, Frederika Chovancova,
lvana Si$olakova, Jana Shepa, Renéata Orifiakova, ISBN 9788057400004, s. 13-14.
-Study of the Catalytic Effect of Metal Nanoparticles tomwards Insulin Oxidation, Spring
Electrochemical Meeting, 2021, Ivana SiSolakova, Jana Shepa, Frederika Chovancova,
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Renata Orinakova, ISBN 9788057400004, s. 32.

-Testing of Screen-Printed Electrodes Modified by Streptavidin, Spring Electrochemical
Meeting, 2021, Jana Shepa, Ivana Si$olakova, Renata Orifiakova, ISBN 9788057400004, s.
26-28.

-Sttdium mechanizmu oxidacie inzulinu na elektroédach modifikovanych nanogasticami
oxidu nikelnatého, ChemZi : slovensky ¢asopis o chémii pre chemické vzdelavanie, vyskum
a priemysel=Chemické zvesti, 2021, Katarina Sisakova, Ivana Sisolakova, Jana Shepa,
Renata Orinakova, ISSN 1336-7242, s. 186.

-Charakterizacia elektrochemického senzora pre stanovenie inzulinu pripraveného metédou
koloidnej litografi, ChemZi : slovensky Casopis o chémii pre chemické vzdelavanie, vyskum
a priemysel=Chemické zvesti, 2021, Radka Gorejova, Ivana SiSolakova, Ondrej Petrus,
Jana Shepa, Renata Oriflakova, ISSN 1336-7242, s. 162.

-Ampérometricky senzor detekcie inzulinu pripraveny metddou koloidnej litografie, ChemZi :
slovensky ¢asopis o chémii pre chemické vzdelavanie, vyskum a priemysel=Chemické
zvesti, 2021, lvana SiSolakova, Ondrej Petrus, Jana Shepa, Renata Orifiakova, ISSN 1336-
7242, s.175.

-Elektrochemické biosenzory - moderny a efektivny spdsob diagnostiky ochoreni, ChemZi :
slovensky ¢asopis o chémii pre chemické vzdelavanie, vyskum a priemysel=Chemické
zvesti, 2021, Renata Oriflakova, Jana Shepa, vana SiSolakova, ISSN 1336-7242, s. 69.
-Carbon electrodes as a novel platform for EGFR detection, The 5th International
Conference on Nanomaterials: Fundamentals and Applications : book of abstracts. - KoSice
: Pavol Jozef Safarik University, 2021, lvana Si$olakova, Jana Shepa, Martin Paniaj, Renata
Orinakova, ISBN 9788057400394, s. 24.

-Electrochemical determination of EGFR, The 5th International Conference on
Nanomaterials: Fundamentals and Applications : book of abstracts. - KoSice : Pavol Jozef
Safarik University, 2021, Radka Gorejova, Ivana Sisolakova, Jana Shepa, Martin Paniaj,
Renata Orinakova, ISBN 9788057400394, s. 12-13.

-Electrochemical determination of insulin on cobalt nanoparticles modified carbon
electrodes, The 5th International Conference on Nanomaterials: Fundamentals and
Applications : book of abstracts. - Ko$ice : Pavol Jozef Safarik University, 2021, Katarina
Sisakova, Ivana Siolakova, Jana Shepa, Renata Orifiakova, ISBN 9788057400394, s. 23.
-Preparation of the screen printed carbon electrodes moifid by polypyrrole and nickel
nanoparticles for electrochemical insulin determiation, The 5th International Conference on
Nanomaterials: Fundamentals and Applications : book of abstracts. - KoSice : Pavol Jozef
Safarik University, 2021, Frederika Chovancova, lvana Si$oldkova, Jana Shepa, Renata
Orinakova, ISBN 9788057400394, s. 14-15.

-Porous carbon fibers for HER, The 5th International Conference on Nanomaterials:
Fundamentals and Applications : book of abstracts. - KoSice : Pavol Jozef Safarik
University, 2021, Magdalén StreCkova, Ondrej Petrus, Alexandra Gubova, Cyril Bera,
Renata Orinakova, ISBN 9788057400394, s. 11-12.

Electrochemical Sensors as Novel Tool for Diseases Diagnostics, New Trends in Chemistry
: Trends in chemistry, research and education at Faculty of Sciences of P.J. Safarik
University KoSice : book of abstracts, KoSice. - KoSice : Univerzita Pavla Jozefa Safarika v
KoSiciach, 2021. - ISBN 978-80-574-0048-6, s. 11-12.

Determination of Active Surface Area of Unmodified Screen Printed Carbon Electrode
Compared to Modified by Polypyrrole and Nickel Nanoparticles, New Trends in Chemistry :
Trends in chemistry, research and education at Faculty of Sciences of P.J. éaférivk
University KoSice : book of abstracts, KoSice. - KoSice : Univerzita Pavla Jozefa Safarika v
Kosiciach, 2021, Frederika Chovancova, lvana Si§olakova, Jana Shepa, Renata Orifiakova,
ISBN 978-80-574-0048-6, s. 70-71.

Uplatnenie vysledkov projektu

V sucasnej pandemickej situacii, kedy je nevyhnutné zamerat sa na rychle, cenovo
dostupné a presné testovanie a trasovanie pozitivnych pacientov je vyskum zamerany na
vyvoj novych typov testov na detekciu virus spifiajucich tieto kritéria. Ciefom projektu bolo
vyvinut' nové typy testov s vysokou presnostou a nizkou cenou. Na zaklade vysledkov
projektu je mozné predpokladat, Ze tieto testy sinajdu uplatnenie predovsSetkym pri
hromadnych podujatiach, Skolach a v situaciach, kedy je nevyhnutné v kratkom ¢ase
otestovat, ¢o najvy$si poCet pacientov s vysokou presnostou, aby doSlo k zabraneniu
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Sirenia virusu.

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

Hlavnym ciefom projektu bol vyvoj senzora na detekciu virusovych ochoreni, ktory by bola
efektivny, rychly a vhodny aj pre domace pouzitie. Pre dosiahnutie tohto ciela bolo
nevyhnutné Studium syntézy aptamérov, ktoré by boli Specifické presne pre dany druh
virusu, pochopenie procesov prebiehajucich na elektréde a optimalizacia podmienok pre
Specificku a presnu detekciu. Pocas rieSenia projektu bol uspes$ne vyvinuty aptamér s
vysokou Specificitou pre detekciu spike proteinu SARS-CoV-2 virusu, ktory bol nasledne
ukotveny na elektrodovy material modifikovany nano€asticami. Boli Studované zakladné
charakteristiky a vlastnosti pripraveného senzora akymi su reprodukovatefnost, limit
detekcie, citlivost a pod. V prvom kroku bol pripraveny a otestovany tzv. proof of concept,
kedy bola pripravena elektroda modifikovana nanoCasticami a biotinom, pre ukotvenie
aptaméru, ktory bol nasledne pouzity pre stanovenie EGFR (epidermal growth factor
receptor). Na zaklade tejto Studie sme boli schopni odhadnut aké podmienky pouzit’ pre
modifikaciu elektrédy a akym spdsobom ukotvit' aptamér na jej povrchu. Na zaklade tychto
vysledkov sme pripravili elektrédovy material modifikovany nanoCasticami a Specifickym
aptamérom pre diagnostiku COVIDu-19, ktory bol testovany metddou cyklickej
voltampérometrie a EIS (elektrochemicka impedancna spektroskopia). Pocas rieSenia
projektu nebola vykonana klinicka Studia, z dovodu vypracovania patentovej prihlasky.

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

The main goal of the project was to develop a sensor for the detection of viral diseases,
which would be effective, fast and suitable for home use. To achieve this goal, it was
necessary to study the synthesis of aptamers that would be specific to a given type of virus,
to understand the processes taking place on the electrode, and to optimize the conditions
for specific and accurate detection. During the project, an aptamer with high specificity for
the detection of the SARS-CoV-2 virus spike protein was successfully developed, which was
subsequently anchored to the nanoparticle-modified electrode material. The basic
characteristics and properties of the prepared sensor, such as reproducibility, detection limit,
sensitivity, etc., were studied. In the first step, the so-called proof of concept, when an
electrode modified with nanoparticles and biotin was prepared, to anchor the aptamer, which
was subsequently used to determine EGFR (epidermal growth factor receptor). Based on
this study, we were able to estimate what conditions to use to modify the electrode and how
to anchor the aptamer on its surface. Based on these results, we prepared an electrode
material modified with nanoparticles and a specific aptamer for the diagnosis of COVID-19,
which was tested by cyclic voltammetry and EIS (electrochemical impedance spectroscopy).
No clinical study was performed during the project due to the elaboration of a patent
application.
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