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plazmdnmi zosilnenej Ramanovej spektroskopie, jeho pouzitie a suprava (kit)
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pesticide molecule Tebuconazole. Spectrochimica Acta - Part A: Molecular and Biomolecular
Spectroscopy 268 (2022) 120629; ISSN 1386142; doi:10.1016/j.saa.2021.120629; 9 citacii;
https://www.sciencedirect.com/science/article/abs/pii/S1386142521012063

Nerecenzované zborniky

1. Fuenzalida, F.B.; Jancura, D.; MiSkovsky, P.; Sanchez-Cortés, S.; JuraSekova, Z.: SERS
detection of the herbicide glyphosate in water and milk. In: Book of Contributions: 11th Slovak
Biophysical Symposium, Strbské Pleso: Slovenska biofyzikalna spolognost, 2024, ISBN 978-
80-973719-5-1, S. 74-75; https://skbs2024.saske.sk/'SKBS2024_BoC.pdf

2. Bano, G.; Repovska, M.; SlepCikova, P.; Jutkova, A.; Hovan, A.; MiSkovsky, P.: SERS
detection of airborne samples. In: Book of Contributions: 11th Slovak Biophysical Symposium,
Strbské Pleso: Slovenska biofyzikalna spolo¢nost, 2024, ISBN 978-80-973719-5-1, S. 64;
https://skbs2024.saske.sk/'SKBS2024 BoC.pdf

3. Gizela Varchol, B.; Horvath, D.; HuntoSova, V.; JuraSekova, Z.: Raman and SERS
microspectroscopy studies on DNA and cells. In: Book of Contributions: 11th Slovak
Biophysical Symposium, Strbské Pleso: Slovenska biofyzikalna spolognost, 2024, ISBN 978-
80-973719-5-1, S. 103; https://skbs2024.saske.sk/'SKBS2024 BoC.pdf

4. S. Datta, J. Kronek, Z. Nadova, L. Timulakova, P. MiSkovsky: Comparison of Mono and Di-
gradient Amphiphilic Poly(20xazoline) s as a Drug Delivery System Using Curcumin as a
Model Drug, 11th Slovak Biophysical Symposium, Strbské Pleso: Slovenska biofyzikalna
spolo¢nost, 2024, ISBN 978-80-973719-5-1, S. 68;
https://skbs2024.saske.sk/'SKBS2024 BoC.pdf

5. Jurasekova, Z.: Applications of Raman Spectroscopy at the Department of Biophysics at
the Pavol Jozef Safarik University in Kosice. In: Book of Abstracts: XXVIII RNE — Xl CIE,
Granada, Spain, June 26th — 28th 2024 (plenary lecture); https://www.rne2024.com/en/
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Glyphosate SERS detection: looking for the detection limits. In: Book of Contributions: 9th
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Uplatnenie vysledkov projektu

Tak ako je uvedené v sprave projektu, realizovali sa dve velkeé serie experimentov overenia
technoldgie na detekciu glyfosatu v realnom prostredi (Spanielso a Moldavsko).
Technolégia je tak overena a pripravena na priamu aplikaciu v Zivotnom prostredi.

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

RieSitel'sky kolektiv dokazal s podporov projektu apvv-19-0580, vyvinut' dve naro¢né
metodiky na ,on spot* detekciu vyznamnych latok pre zZivotné prostredie a to do urovne
TRL3. Subezne doslo k technologickej uprave detekéného systému, €o malo za nasledok
signifikantné zvySenie reprodukovatelnosti meraného signalu. Nasledne dofinancovanie
projektu z vlastnych zdrojov spolo€nosti SAFTRA photonics umoznilo plnohodnotné
overenie technoldgie v realnych podmienkach. Délezité tiezZ je, Ze ziskané vysledky vytvorili
predpoklady na dal§i vyskum a vyvoj technolégie (uz dnes potvrdené dalSimi ziskanymi
projektmi) ako aj ich priame nasadenie v oblasti kontroly znecistenia vody.

Konkrétne vysledky:

1. Nami vyvinuta metodika detekcie glyfosatu vo vode predstavuje originalnu metodiku a to
v globalnom meritku, ktora umoznuje detekciu glyfosatu vo vode (LOD 1 ppb) v priebehu
niekolkych mindt a to priamo na mieste. Uspe$né overenie tejto nasej technoldgie prebehlo
v redlnych podmienkach v Alicante (Spanielsko) a v Moldavsku

2. Nami vyvinuta metodika detekcie dioxanu je velmi rychla a citliva. Na optickych nano-
Cipoch €ipsoch funguje spofahlivo. LOD méze dosiahnut’ 1 ppb. Ukazali sme, Ze metdda je
citliva a reprodukovatelna i pre realne priemyselné vzorky. Problém predstavuje
interferencie s inymi molekulami v komplexnej matrici €o je rieSitelné, tak ako sme
ukazali,pouzitim selektivnych linkerov, naviazanych na povrch optického nano$trukturneho
Cipu.

3. Navrhli sme a realizovali technologicku upravu detekéného spektrometra RAMASCOPE
tak, ze sme dokazali podstatne zvysit reprodukovatelnost’ a robustnost nasej PickMol
technoldgie (priemyslova uzitkovy vzor)

4. Vlyvinuté detek&né metodiky maju realny predpoklad priamej aplikacii v praxi (detekcia
znecistenia vdd a kontrola vybranych priemyslovych procesov)

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

With the support of the apvv-19-0580 project, the research team was able to develop two
demanding methodologies for "on spot" detection of substances important for the
environment, up to the TRL3 level. At the same time, there was a technological modification
of the detection system, which resulted in a significant increase in the reproducibility of the
application in the field of water pollution control.

Specific results:

1. The methodology developed by us for the detection of glyphosate in water represents an
original methodology on a global scale, which enables the detection of glyphosate in water
(LOD 1 ppb) within a few minutes and directly on the spot. Successful verification of this
technology took place in real conditions in Alicante (Spain) and in Moldova

2. The dioxane detection methodology developed by us is very fast and sensitive. It works
correctly on optical nano-optical chips. The LOD can reach 1 ppb. We have shown that the
method is sensitive and reproducible even for real industrial samples. The problem is
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interference with other molecules in the complex matrix, which can be solved, as we have
shown, by using selective linkers bound to the surface of the optical nanostructured chip.
3. We designed and implemented a technological modification of the RAMASCOPE
detection spectrometer in such a way that we were able to substantially increase the
reproducibility and robustness of our PickMol technology (industrial utility model)

4. The developed detection methodologies have a realistic assumption of direct application
in practice (detection of water pollution and control of selected industrial processes)
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