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Nazov pracoviska, na ktorom bol projekt rieSeny

Ustav experimentalnej fyziky SAV Kosice

Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni

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

M. Sedlak, D. Rak: A Method for Purification of Organic Water-Soluble Polymers from
Hydrophobic Contaminants. European Patent Office, application number EP22154112.1

M. Sedlak, D. Rak: Spésob merania obsahu alkanov v alkoholoch metédou nanosegregacie
vo vodnych roztokoch, UPV SR, patent &. 288560. Udeleny 16.3. 2018. Datum
spristupnenia patentu verejnosti 7.5.2018.

M. Sedlak, D. Rak: Spésob stanovenia obsahu hydrofébnych latok v organickych vodou
mieSatel'nych kvapalinach, UPV SR, patent €. 288766. Udeleny 30.6. 2020. Datum
spristupnenia patentu verejnosti 26.5.2020.

Najvyznamnejsie publikacie (knihy, €lanky, prednasky, spravy a pod.) zhrnujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace

1.) D. Rak, M. Sedlak: Onthe Mesoscale Solubility in Liquid Solutions and Mixtures, J.
Phys. Chem. B 123, 1365-1374, 2019, DOI: 10.1021/acs.jpcb.8b10638. (IF = 3.0). Selected
for the journal cover: https://pubs.acs.org/toc/jpcbfk/123/6

2.)J. Trousil, Z. Syrova, NJK. Dal, D. Rak, R. Konefat, E. Pavlova, J. Matéjkova, D. Cmarko,
P. Kubickova, O. Pavli§, T. Urbanek, M. Sedlak, F. Fenaroli, |. Raska, P. étépének, and M.
Hruby: Rifampicin Nanoformulation Enhances Treatment of Tuberculosis in Zebrafish.
Biomacromolecules 20, 1798-1815, 2019 (IF=6.09)

3.) D. Rak, M. Ovadova, M. Sedlak: (Non)Existence of Bulk Nanobubbles: The Role of
Ultrasonic Cavitation and Organic Solutes in Water. J. Phys. Chem. Lett. 10, 4215-4221,
2019 (5-ro€ny IF= 8.4). NATURE INDEX JOURNAL. Contribution 1.0

4.) T. Urbanek, J. Trousil, D. Rak, K. Gunar, R. Konefat, M. Slouf, M. Sedlak, O. Sebestova
Janouskova, and M. Hruby: y-Butyrolactone Copolymerization with the Well-Documented
Polymer Drug Carrier Poly(ethyleneoxide)-block-poly(e-caprolactone) to Fine-Tune lts
Biorelevant Properties. Macromol. Biosci. 20, 1900408, 2020 (IF2019= 3.42). Selected for
the journal cover: https://onlinelibrary.wiley.com/toc/16165195/2020/20/5

5.) D. Rak, M. Sedlak: Commenton “Bulk Nanobubbles or Not Nanobubbles: That is the
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Question”. Langmuir 36, 15618-15621, 2020 (5-ro¢ny IF= 3.80)

6.) I. Schlachet, J. Trousil, D. Rak, K. D. Knudsen, E. Pavlova, B. Nystrom, A. Sosnik:
Chitosan-graft-poly(methyl methacrylate) amphiphilic nanoparticles: Selfassociation and
physicochemical characterization. Carbohydrate Polymers 212, 412—420, 2019.
(IF2018=6.23)

7.) H. M. Halamish, J. Trousil, D. Rak, K. D. Knudsen, E,Paviova, B. Nystrom, P. Stépének,
A. Sosnik: Self-assembly and nanostructure of poly(vinyl alcohol)-graft-poly(methyl
methacrylate) amphiphilic nanoparticles. Journal of Colloid and Interface Science 553, 512-
523, 2019. (IF2019 = 7.49)

8.) A. Heydari, E. DuSicka, M. MiCusik, M. Sedlak, |. Lacik: Unexpected counterion
exchange influencing fundamental characteristics of quaternary ammonium chitosan salt.
Polymer 220, 123562, 2021 (IF2020= 4.43).

9.) A. Urbanova, |.H. Ezenwajiaku, A.N. Nikitin, M. Sedlak, H. Vale, R.A. Hutchinson, and
l.Lacik: PLP-SEC Investigation of the Influence of Electrostatic Interactions on the Radical
Propagation Rate Coefficients of Cationic Monomers TMAEMC and MAPTAC.
Macromolecules 54, 3204-3222, 2021 (5-ro¢ny IF= 6.0). NATURE INDEX JOURNAL

Uplatnenie vysledkov projektu

Vysledky z tohto projektu boli chranené podanim patentovej prihlaSky na Eurdpsky
patentovy urad (M. Sedlak, D. Rak: A Method for Purification of Organic Water-Soluble
Polymers from Hydrophobic Contaminants. European Patent Office, application number
EP22154112.1). Prihlaska satyka vyuzitia javov nanosegregacie na purifikaciu polymérov
do vysokych stupriov Cistoty. Zameranie bolo na purifikaciu vodorozpustnych polymérov od
hydrofébnych kontaminantov. Tato problematika je aplikacne zaujimava z toho hfadiska, ze
vodorozpustné polyméry sa pouzivaju v mnohych oblastiach farmacie a bio-aplikacii s
vysokymi narokmi na Cistotu a z hfadiska, Ze vodorozpustné polyméry sa Standardne
preCistuju metddami ako je dialyza a rézne varianty ultrafiltracie, predovSetkym filtracia na
baze tangencialneho toku, ktoré su schopné odstrarfiovat' vyluéne hydrofiiné kontaminanty.
V priebehu riesenia projektu nam boli udelené UPV SR dva patenty na problematiku
suvisiacu s nanosegregaciou v makkych latkach nepolymérneho charakteru (M. Sedlak, D.
Rak: Spdsob merania obsahu alkanov v alkoholoch metédou nanosegregacie vo vodnych
roztokoch, UPV SR, patent &. 288560. Udeleny 16.3. 2018; M. Sedlak, D. Rak: Spdsob
stanovenia obsahu hydrofébnych latok v organickych vodou mieSatel'nych kvapalinach,
UPV SR, patent &. 288766. Udeleny 30.6. 2020).

Bol realizovany vyvoj a vyroba prototypu zariadenia na skrining hydrofébnych
kontaminantov na baze laseroveho rozptylu, ktoré vychadza z vy$Sie uvedenych patentov. K
danému zariadeniu bol dalej vyvinuty softvér na ovladanie zariadenia, vyhodnocovanie
meranych dat a tvorbu kalibraénych kriviek.

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

Tento projekt bol koncipovany v dvoch rovinach a ich prepojeni, a sice v rovine zakladného
a aplikovaného vyskumu. V oblasti zakladného vyskumu sme publikovali 9 prac v
Casopisoch s priemernym impakt faktorom 5.43, z toho dve prace v ¢asopisoch
indexovanych v Nature Index. Dve iné prace boli vybrané na obalku ¢asopisu. Citacny trend
(SCl citacie na prace z projektu bez autocitacii v rokoch 2018 — 2019 — 2020 - 2021): 0 — 11
— 20 - 42. Vysledky z tohto projektu boli dalej chranené podanim patentovej prihlasky na
Eurdépsky patentovy urad. V priebehu rie§enia projektu nam boli udelené UPV SR dva
patenty na problematiku suvisiacu s nanosegregaciou v makkych latkach nepolymérneho
charakteru. V sulade s cielmi projektu bol realizovany vyvoj a vyroba prototypu zariadenia
na skrining hydrofébnych kontaminantov na baze laserového rozptylu, ktoré vychadza z
nasich patentov. K danému zariadeniu bol dalej vyvinuty softvér na ovladanie zariadenia,
vyhodnocovanie meranych dat a tvorbu kalibracnych kriviek. V ramci planu projektu bolo
tieZ splnené vedenie a obhajoba jednej doktorandskej prace suvisiacej s rieSenym
projektom (doktorand D. Rak). Celkovo mozno konstatovat, Ze planované vystupy projektu
boli splnené az prekroCené. Jedinou oblastou kde sa ndm nepodarilo z vy§Sej moci naplinit
ciele ako sme chceli, bola praca smerom k najdeniu konkrétnych uzivatelov naSich
aplikaCnych vystupov. Planovali sme hlavne vyuzitie naSich vysledkov v oblasti skriningu
kontaminantov v potravninarskom alkohole. Kovidova pandémia ale zmenila plany jednak v
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obmedzeni osobnych kontaktov a jednak v zmene priorit priemyslu, so zameranim na holé
prezitie namiesto orientacie na zvySovanie kvality a bezpe¢nosti produktov.

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

This project was built at two levels and their interconnection, namely at the level of basic
and applied research. In the area of basic research, we published 9 papers in journals with
an average impact factor of 5.43, of which two papers were published in journals indexed in
the Nature Index. Two other works were selected for the journal cover. The citation trend
(SCl citations on works from this project without self-citations in the years 2018 - 2019 -
2020 - 2021): 0 - 11 - 20 - 42. The results of this project were further protected by filing a
patent application with the European Patent Office. During the project, we were granted two
patents by the Industrial Property Office of the Slovak Republic on issues related to
nanosegregation in soft matter of non-polymeric nature. In accordance with the goals of the
project, the development and manufacturing of a prototype device for screening hydrophobic
contaminants based on laser scattering was realized. It was based on our granted patents.
Software for the device control, analysis of measured data and creation of calibration curves
was further developed. The project plan also included the supervision and defense of one
doctoral thesis related to the project (PhD student D. Rak). Overall, it can be stated that the
planned outputs of the project were fulfilled and exceeded. Due to force majeure, there was
one area where we failed to meet the goals of the project, namely working towards finding
specific users of our application outputs. We mainly planned to use our results in the field of
screening contaminants in food alcohol. However, the Covid pandemic changed plans both
in reducing personal contacts and in changing industry priorities, with a focus on bare
survival instead of focusing on improvement of product quality and safety.
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