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Program

PROGRAM 77. ZJAZDU CHEMIKOV

Pondelok 1. 9. 2015
13:00 - 17:00  Prichod ucastnikov a registracia

Slavnostné otvorenie zjazdu, plenarna prednaska: Martin Venhart,

17:00 — 22:00 L
uvitaci vecierok

Utorok 2. 9. 2015
08:30 —09:20 Pozvana prednaska: Katarina Furdikova
09:40 —12:00  Prednasky
12:00 - 13:30 Obed
13:30 - 14:20 Pozvana prednaska: Lenka Lorencova
14:40 - 17:40  Cena Shimadzu, prednasky
18:00 — 20:00 Vecera
20:00 — 24:00 Posterové prezentacie, pivno-vinny vecer

Streda 3. 9. 2015
08:30 - 09:20 Pozvana prednaska: Michal Majek
09:40 —12:10  Prednasky
12:15-13:30 Obed
13:30 - 14:20 Pozvana prednaska: Petr Krtil
14:30 -17:30  Prednasky
18:00 - 20:00 Vecera
20:00 — 24:00  Odovzdavanie oceneni, vyhodnotenie stit'azi, slavnosti vecierok

Stvrtok 4. 9. 2015
09:00 — 09:50 Pozvana prednaska: Erik Sedlak
10:00 — 12:40  Prednasky
13:00 — 14:00 Obed
14:00 - 18:30 Workshop Metrohm
18:30 — 20:00 Vecera
20:00 — 24:00 Vecierok Metrohm

Piatok 5. 9. 2015
08:30 — 12:45 Workshop Metrohm
12:45 - 14:00 Obed
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PLP Martin Venhart

PP1

PP2

PP3

PP4

PP5

Plenarna prednaska, pozvané prednasky

PLENARNA PREDNASKA

,Bude oganeson posledny?”’

ZOZNAM POZVANYCH PREDNASOK

Katarina Furdikova
Lenka Lorencova
Michal Majek

Petr Krtil

Erik Sedlak

Vinum regum, rex vinorum: Tokaj — skryty klenot slovenského
vinarstva

MXény: perspektiva z pohl'adu bio/senzorov

Reakcie vyvolané prenosom elektronu —

pomocou svetelnej, elektrickej a mechanickej energie
Racionalni design (elektro)katalyticky aktivnich materiald —
zaklad energetické koncepce tietiho tisicileti

Metody evollcie proteinov vo vyvoji enzymov
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PLENARNA PREDNASKA

BUDE OGANESON POSLEDNY?
Martin Venhart

Fyzikalny Gstav SAV, v.v.i., Dubravské cesta 9, 845 11
Bratislava, martin.venhart@savba.sk

Bude lawrencium (Z = 103) posledné? Tuto otazku
si vroku 1964 polozili autori knihy ,,0d vodika
po... lawrencium?“. V roku 2025 ma periodicka
sustava 118 prvkov a ja si kladiem otazku: ,,Bude
oganeson (Z = 118) posledny?*“. V prednaske bude
predstavend celd saga hladania transuranov
a transaktinoidov. Od projektu Manhattan, cez
experimenty na jadrovych reaktoroch, prvych
urychl'ovacoch proténov alebo alfa Castic, az po
najvacsie termojadrové expldzie v atmosfére
a experimenty s urychlenymi tazkymi iénmi.
Specificky budd predstavené experimenty v GSI
Darmstadt, kde zanechala vyznamn( stopu
skupina profesora Sara z Univerzity Komenského.
Specificky sa budeme venovat' definitivnemu
potvrdeniu existencie prvku so Z =112 [1] v roku
2007 v Darmstadte. V zavere popiSem jeden
z najvacsich podvodov v dejindch vedy, ktory
suvisel s ,,objavom‘ chemického prvku so Z =118
[2]. Mnohé informacie, ktoré odzneju v prednaske
pochadzaji od priamych aktérov, dnes wuz
historickych udalosti, tak ako mi ich rozpravali.
Ktomu priddm aj moje priame skdsenosti.
Vicsinu z tychto skutonosti nie je mozné najst’
v nijakej literatdre.

[1] Hofmann S. et al.: Eur. Phys. J. A 32, 251-260

(2007).
[2] Dalton R.: Nature 418, 261 (2002).

POZVANE PREDNASKY

PP1
VINUM REGUM, REX VINORUM: TOKAJ
— SKRYTY KLENOT SLOVENSKEHO
VINARSTVA

Katarina Furdikova, Ivan Spanik

Fakulta chemickej a potravinarskej technolégie,
Slovenska technicka univerzita v Bratislave,
Radlinského 9, 812 37 Bratislava,
katarina.furdikova@stuba.sk

Tokaj je vynimo¢nd stredoeurdpska vinarska
apelacia, ktorej historia siaha do 13. storocia. Je
koliskou vynimoénych vin, ktoré odzrkadl'uju
nielen Specifické geografické podmienky tejto
lokality ale aj vel'mi Specificky vyrobny postup.
Vinohradnicka oblast Tokaj bola oficialne
vymedzena vroku 1737, receptiry na vyrobu
tokajskych putiovych vyberov s vSak o viac ako
sto rokov starSie. Zakladnymi prvkami
formujacimi kvalitu tradi¢nych tokajskych vin su
odrody vini¢a Furmint, Lipovina a Muskat zIty a
zrenie vdreve v S§pecifickych podmienkach
tufovych pivnic. Prirodne sladké tokajskeé vina
navySe vyzaduju cibéby — hrozienka napadnuté
uslachtilou hnilobou vlaknitej huby Botrytis
cinerea. Tento obavany fytopatogén svojou
aktivitou spusta kaskadu procesov, ktoré
kompletne pozmenia chemicky profil bobule
hrozna. Vdaka vhodnym klimatickym
podmienkam vsak nedochadza k jeho
znehodnoteniu, ale k zuslachteniu. Vsetky prvky
vyuzité v rdmci procesu vyroby tokajskych vin
zanechavaju v hotovom vine svoju chemickd
stopu. Medzi Specifické markery patria latky
typické pre tokajské odrody vini¢a, metabolity
vznikajuce uslachtilou hnilobou, latky vznikajace
oxidaciou a starnutim aj latky pochadzajlce
z drevenych sudov. Ide o rozmanit( skupinu latok,
ktorda zahfiia rdzne estery, vysSSie alkoholy,
karbonylové zluceniny, terpenoidy, polyfenoly,
prchavé fenoly, laktény, furanoidy a rézne
organické kyseliny. Tieto latky formuju typické
senzorické vlastnosti tokajskych vin, ale mozno
ich vyuzit’ aj pri autentifikacii tychto produktov.

Tato praca bola podporovana Agentdrou na podporu
vyskumu a vyvoja na zaklade zmluvy ¢. APVV-21-0211.
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PP2
MXENY: PERSPEKTIVA Z POHI:ADU
BIO/SENZOROV

Lenka Lorencova

Chemicky Ustav Slovenskej akadémie vied, v. v. i.,
Dubravska cesta 5807/9, 845 38 Bratislava,
Lenka.Lorencova@savba.sk

MX¢ény predstavuju velkt skupinu dvojrozmer-
nych karbidov a/alebo nitridov prechodnych
kovov so v§eobecnym vzorcom Mn+1XnT,, kde M
predstavuje prechodny kov, X predstavuje uhlik
alebo dusik a Tx s funkéné skupiny na povrchu
vrstiev, n = 1, 2, 3 alebo 4. MXény so svojou
vrstevnatou  Strukturou poskytuji. mnozstvo
alternativ v zlozeni, s tym Ze moéZzu obsahovat’
viaceré prechodné kovy v usporiadanych alebo
nahodnych kombinaciach, ¢o nasledne umoznuje
prispdsobit’ ich vlastnosti pre rozli¢né aplikacie —
do roku 2022 bolo experimentalne pripravenych
StyridsatSest typov MXénov a dalSie stale
pribudaja [1, 2].

Pri nasej praci, v ktorej chceme uplatnit” MXén pri
vyvoji citlivych elektrochemickych biosenzorov,
sa snazime zazitkovat’ jeho fascinujdce vlastnosti,
akymi st hydrofilny charakter, vodivost’ podobna
kovom, 'ahko laditel'na Struktara a velka plocha
povrchu [1,2]. V pilotnej $tadii sme poukazali na
tvorbu oxidov prechodného kovu na povrchu
MXénu TisC.Tx po jeho vystaveni anodickému
potencidlovému  oknu.  TisC,Tx preukazal
pozoruhodn elektrokatalytickd — aktivitu  pri
redukcii peroxidu vodika [3].

V snahe aplikovat’ MXén pri priprave biosenzorov
a naviac potlacit neSpecifické interakcie sme
modifikovali  rozhrania MXénu  vyuzitim
aryldiazéniovych soli s derivatmi nesucimi sulfo-
alebo karboxybetainovi skupinu. Biosenzorom na
baze MXénovych rozhrani modifikovanych
betainmi sme dokazali detegovat’ potencidlny
biomarker rakoviny prsnika na Klinicky
relevantnej Grovni a rovnako i kolorektalny
karcindm. Naviac sme vyvinuli miniaturizovany
jednorazovy ~ MXénovy  nanobiosenzor s
imobilizovanym enzymom sarkozin oxidazou na
detekciu sarkozinu, potencidlneho markera
rakoviny prostaty v mo¢i. Taktiez sme ako prvi
pouzili MXén, aby sme efektivne obohatili
glykény z komplexnych vzoriek séra, ktoré stvisia
s vyvojom alebo progresiou rakoviny. Navrhnuté
MX¢énovée rozhrania budu pravdepodobne vynikat’
i v glykoprofilécii rakovinovych biomarkerov.

Praca vznikla vdaka financnej podpore z projektu
Agentlry na podporu vyskumu a vyvoja (APVV-22-

0345). Tdato prdaca bola podporend financnymi
prostriedkami ziskanymi zo spolocnej vyzvy V4-Korea
2023.

[1] Lorencova L., Kasak P., Kosutova N., Jerigova M.,
Noskovi¢ova E., Vikartovska A., Barath M.,
Farka§ P., Tkac J.: Microchim. Acta 191, 88 (2024).

[2] Vikartovsky A., Kostitova N., Lorencova L., Kasak
P., Bertok T., Tkaé¢ J.: ChemElectroChem, v taci
(2025).

[3] Lorencova L., Berték T., Dosekova E., Holazova
A., Paprékova D., Vikartovska A., Sasinkova V.,
Filip J., Kasak P., Jerigova M., Veli¢ D., Mahmoud
K.A., Tka¢ J.: Electrochim. Acta 235, 471-479
(2017).

PP3

REAKCIE VYVOLANE PRENOSOM
ELEKTRONU - POMOCOU SVETELNEJ,
ELEKTRICKEJ A MECHANICKEJ
ENERGIE

Michal Majek

Katedra organickej chémie, Prirodovedecka fakulta
Univerzity Komenskeho v Bratislave, Ilkovicova 6, 842
15 Bratislava IV, michal.majek@uniba.sk

Moderné spdsoby aktivacie organickych molekul
sU aktualnou témou pri vyvoji novej syntetickej
metodologie. Popri kovovej katalyze,
organokatalyze a enzymatickej katalyze, ktoré si
uz nasli svoje miesto v syntetickom diapazone sa
stava Coraz populdrnejSia redoxna aktivacia
molekul [1]. Pévodne boli na vyvolanie prenosu
elektronu pouzivane stechiometrické oxidanty
a reduktanty.

Cielom tejto predndsky je predstavit’ alternativy,
ktory vyuzivaji na prenos elektronu energiu
svetla, elektrického pol’a, ¢i mechanochémiu (Obr.
1). Svetelnd energia v spojeni s foto-redoxnymi
katalyzatormi vyvolala  barlivy  zaujem
o fotochémiu v poslednych 15 rokoch. Organicka
elektrosyntéza je znadma uz od 19. storocia, avsak
dnes zaziva tiez nebyvaly rozmach. Nakoniec,
podobné procesy vieme uskutoCnit’  aj
kombinaciou  piezoelektrickych materialov
a mechanickej sily, ¢i najnovSie mechanickou
aktivaciou charge-transfer komplexov.

V prednaske si predstavime nie len nové
syntetické procesy, ale zameriame sa aj na Stidium
ich mechanizmov a technické prevedenie takychto
reakcii [2].
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Obr. 1 Nové moznosti ako vyvolat transfer elektronu.

Financované EU (ERC, CAPELE, 101078608 a POO
09101-03-V04-00018).

[1] Méajek M.: Modern Organic Photochemistry and
Electrochemistry, Vydavatel'stvo UK (2025).

[2] Andrejéak S., Dudas P., Majek M.: Synlett. 36,
1397-1402 (2025).

PP4
RACIONALNI DESIGN
(ELEKTRO)KATALYTICKY AKTIVNICH
MATERIALU — ZAKLAD ENERGETICKE
KONCEPCE TRETIHO TISICILETI

Petr Krtil

Ustav fyzikalni chemie Jaroslava Heyrovského, A VCR,
v.v.i., Dolejskova 3, 18223 Praha, CR
petr.krtil@jh-inst.cas.cyz

Defosilizace energetiky je urcujicim trendem
definujicim moderni spoleCnost ve 21. stoleti.
Dostupnost novych energetickych vektort je v
soucasnosti predmétem intenzivniho vyzkumu.
(Elektro)katalytické procesy jsou klicové pro
energetickou transformaci, protoze tyto procesy
jsou nezbytné pro vyrobu potravin, syntézu
materiald a vyrobu paliv. Koncept bezfosilni
spolecnosti predpokladd vyuziti vodiku jako
energetického vektoru, coz zdlraziuje dilezitost
elektrolytické vyrobu vodiku.

Elektrolyticka produkce vodiku mize
demonstrovat pfistup potfebny pro definovany,
kontrolovany design Skalovatelnych katalyzatora.
Elektrolyza vody je kineticky fizena vylu¢ovanim
kysliku (OER). Slozitost ¢tyi elektronového OER
vylucuje pouziti konvencnich postupi designu
katalyzatorti. V tomto ptipade je pristup ,,pokus-
omyl“ nutno nahradit racionalnim postupem, kdy
je navrh katalyzatoru podporovan fundamentalnim
pochopenim elektrodového procesu zalozenym na
kvantoveé chemickém modelovani ptedchazejicim
syntéze perspektivnich katalyzatora.

Design zalozeny na racionalnim pfistupu bude
demonstrovan na tfech zakladnich ptipadech:
vysokoteplotni oxidy, alternativni iridiové oxidy
pro OER v kyselém prostiedi a kontrola selektivity
OER v prosttedi obsahujicim chloridy.

Prezentovany vyzkum byl podporen Ministerstvem
Skolstvi, mladeze a telovychovy v ramci Operacniho
programu Jan Amos Komensky V rdamci vyzvy Spickovy
vyzkum v ramci projektu
CZ.02.01.01/00/22_008/0004617.

PP5
METODY EVOLUCIE PROTEINOV VO
VYVOJI ENZYMOV

Erik Sedlak'?, lvana Timkova?, Veronika Holotova®

1Centrum interdisciplinarnych biovied Technologicky
a inovacny park UPJS, Jesennd 5, 041 54 Kosice,
erik.sedlak@upjs.sk

2Katedra biochémie, Prirodovedecka fakulta UPJS,
Moyzesova 11, 041 54 Kosice

Metoédy modifikacie proteinov mozno rozdelit na
racionalny dizajn a riadenti evoliciu. Zatial o
racionalny dizajn vychadza z in silico analyz znamych
Struktar, riadend evolucia vyuziva experimentalne
techniky zaloZené na stratégii selekcie vyhovujucich
variantov z velkych kniznic (az do 10'? variantov).
K zékladnym metodam racionalneho dizajnu patria
displejové techniky, ako fagovy, ribozomovy ¢&i
kvasinkovy displej [1]. V naSej praci sme sa zamerali
na aplikaciu ribozémového displeja (RD) pri vyvoji
haloalkdnovych dehalogendz (HLDs), ktoré su
perspektivnymi, no casto suboptimalnymi
biokatalyzatormi [2]. Ako modelovy enzym sme pouZili
variant DhaA _115-H272N, z ktorého sme pripravili
kniznicu pomocou error-prone PCR. Tato kniznica bola
vystavena  Styrom kolam RD  selekcie  voci
imobilizovanému substratu (biotinylovany HaloTag-
ligand). Nésledny skrining vyselektovanej kniznice
viedol k identifikécii dvoch variantov s pozmenenymi
vlastnostami v porovnani s originalnym variantom.
Ziskané varianty (RD4-32 a RD4-37) vykazovali oproti
DhaA _115-H272N znizenli termostabilitu (stanovenu
CD a DSC), avsak vykazovali vy$§iu enzymaticku
aktivitu vo¢i 1-chlorbutanu.  Ziskané originalne
vysledky potvrdzujt, ze RD umoziuje vyber stabilnych
a funkénych enzymov bez potreby struktirnych udajov,
¢im predstavuje efektivny nastroj riadenej evolicie pri
vyvoji biokatalyzatorov pre priemyselné aplikacie.

This work was supported by the EU NextGenerationEU
through the Recovery and Resilience Plan for Slovakia
under the project No. 09103-03-V04-00112 and by the
grant agency of the Ministry of Education, Science,
Research, and Sport of the Slovak Republic (grant no.
VEGA 1/0074/22).

[1] Pluckthun A.: Methods Mol. Biol. 805, 3-28
(2012).

[2] Nagata Y., Ohtsubo Y., Tsuda M.: Appl. Microbiol.
Biotechnol. 99, 9865-9881 (2015).
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PREDNASKY - SEKCIA 1:
ANALYTICKA CHEMIA
A FYZIKALNA CHEMIA

1P01

PILOTNI STUDIE ELEKTROCHEMICKE
REDUKCE VYBRANYCH NUKLEOTIDU A
DVOUVLAKNOVE DNA NA
NEMODIFIKOVANYCH
MIKROKRYSTALICKYCH
DIAMANTOVYCH ELEKTRODACH
DOPOVANYCH BOREM PRI VELMI
NEGATIVNICH POTENCIALECH

Michal Augustin?, Vlastimil Vysko¢il?, Ondrej Szabé?,
Katefina Aubrechtova Dragounoval, Jifi Barek?,
Marian Marton?, Alexander Kromka!

LFyzikalni vistav Akademie véd CR, Cukrovarnicka
10/112, 162 00, Praha 6, Ceskd republika,
augustin@fzu.cz

2Univerzita Karlova v Praze, Piirodovédecka fakulta,
Katedra analytické chemie, UNESCO Laborator
environmentalni chemie, Albertov 6, 128 43 Praha 2,
Ceska republika

3Ustav elektroniky a fotoniky, Fakulta elektrotechniky
a informacnich technologii, Slovenska technicka
univerzita v Bratislavé, Illkovicova 3, 812 19
Bratislava, Slovensko

Poprvé v historii byla umoznéna elektrochemicka
redukce vybranych purinovych nukleotidt — Guanosin-
5'-monofosfatu (GMP), 2'-Deoxyguanosin-5'-
monofosfatu (dAGMP), Adenosin-5'-mono/di/trifosfatu
(AMP/ADP/ATP) a pyrimidinovych nukleotidd —

cytidin-5'-monofosfatu (CMP), thymidin-5'-
monofosfatu  (TMP), jakoz 1 nizkomolekularni
dvouvlaknové  DNA  (dsDNA) za  pouziti

nemodifikované borem-dopované mikrokrystalické
diamantové elektrody — (B-MCDE). Samotna redukce
byla monitorovana pomoci linearni voltametrie (LSV)
pti velmi negativnich potencialech (v ramci nebo tésné
blizkosti oblasti evoluce vodiku) a to s ohledem na oba
testované typy povrcha elektrod — ,,H-terminovana“ B-
MCDE (H-B-MCDE) a,,0-terminovana“ B-MCDE (O-
B-MCDE). Vysledky prokézali, Ze elektrochemicka
redukce vSech analytt (krom¢ GMP) je moznd na
povrchu H-B-MCDE. Naproti tomu elektrochemické
redukce vSech vybranych analyti (kromé dsDNA) byla
umoznéna na O-B-MCDE. Okolni kyslik a krok
preadsorpce latky (inkubaci senzoru v roztoku analytu
po dobu 30 s) mély zasadni vliv na opakovatelnost
vysledk a v ptipad¢ H-B-MCDE také na velikost
voltametrickych signalii a moznost redukce dGMP na
jejim povrchu. Treba zdbraznit ze i v pripadé
voltametrického stanoveni vysokych koncentraci byla
zaznamenana vysoka opakovatelnost experimentt, coz

naznacuje minimalni nachylnost k pasivaci pracovnich
elektrod. Z uvedeného je mozné usuzovat, ze tyhle i jiné
excelentni vlastnosti B-MCDE mohou v budoucnu
vyznamné pomoci k rozvoji oblasti snimani a
konstrukce elektrochemickych biosenzorti za pomoci
jinych biologicky vyznamnych molekul jako jsou
naptiklad enzymy nebo protilatky.

1P02

ODSTRANENI KONTAMINANTU Z VOD
POMOCI AKTIVNIHO UH,LT NA BAZI
SISEK BOROVICE CERNE

Jan Bednarek, Michal Vastyl, Anna Gavlova, Adam
Hruska

Vysokda Skola barnska — Technicka univerzita Ostrava,
Centrum energetickych a environmentalnich
technologii, Institut environmentalnich technologii, 17.
listopadu 2172/15, 708 00 Ostrava-Poruba, Ceska
republika, jan.bednarek@vsb.cz

Voda je nezbytnou slozkou pro veskery Zivot na
zemi a jeji zneCisténi tak patfi mezi nejvaznéjsi
problémy moderni doby. Pocéet sledovanych
skupin latek neustale nartista. Patii mezi né rizné
anorganické (t€zké kovy) i organické (léCiva,
pesticidy, PFAS) kontaminanty, mikroplasty,
bakterie, apod. Zdaleka ne v§echny znecist'ovatele
lze odstranit konven¢nim ¢isténim odpadnich vod,
proto jsou studovany a vyvijeny rtzné metody
docistovani vod.

Mezi tyto metody lze zatadit i adsorpci na aktivni
uhli. Uhlikaté materidly se osvéd¢ily pfi
odstrailovani rtznych typt kontaminanti diky
svym vlastnostem, jako jsou napf. pfitomnost
mikro- a mezoport nebo vhodnych povrchovych
funkénich skupin. Vtomto pfispévku byly
ptipraveny vzorky aktivniho uhli aktivaci SiSek
borovice ¢erné riznymi ¢inidly (NaOH, Na,COs,
KOH, K>CO3). Tyto vzorky pak byly vyuzity pro
odstranéni tii druhd 1é¢iv (metformin, kofein,
telmisartan) atéi druht tézkych kovi (olovo,
kadmium, méd’).

Metformin se nejsnaze sorboval na aktivni uhli
pfipravené za vyuziti draselnych aktivatord,
zatimco telmisartan a kofein a lépe sorbovaly na
uhli na bazi sodnych sorbenti. Pro odstranéni
tézkych kovi se nejlépe jevil sorbent aktivovany
Na,COsz. Zkovii se nejsnaze sorbovalo olovo
améd’, kadmium bylo v kompetitivni sorpci
odstranéno ve vyrazné mensi mife.
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Tato préace vznikla za podpory projektu REFRESH —
Research excellence for REgion Sustianability and
High-tech Industries, reg.c.
CZ.10.03.01/00/22_003/0000048 je spolufinancovan
Evropskou unii z operacniho programu Spravedliva
transformace.

Experimentalni vysledky byly ziskany s vyuZitim velké
vyzkumné infrastruktury ENREGAT, podporované
MSMT, ¢ projektu LM 2023056.

1P03
VOLTAMETRICKE CHOVANI
OXYSTEROLU

Eva Blahova, Jana Kubesova, Kristyna Michnova,
Karolina Schwarzova-Peckova

Univerzita Karlova, Prirodovédeckd fakulta, Katedra
analytické chemie, UNESCO laborator zivotniho
prostredi, Hlavova 8, 128 00 Praha 2, Ceska
republika, blahovaev@natur.cuni.cz

Oxysteroly jsou oxidované formy cholesterolu
nebo jeho prekurzort. Jde o biologicky aktivni
latky, které se podileji na metabolismu
cholesterolu, tvorbé zlu¢ovych kyselin a syntéze
steroidnich hormonti. Jsou rovnéz spojovany s
fadou onemocnéni, napt. Neurodegenerativnimi
chorobami  nebo  aterosklerézou.  Detekce
oxysterolll je slozitd, avSak ddlezita, jelikoz
mohou slouzit jako biomarkery nemoci. Také je
nutné sledovat jejich obsah v potravinach kvili
negativnim u¢inkim na lidské zdravi [1,2].

Cilem prace bylo studium voltametrického
chovani oxysteroll (7o-, 16-, 25-
hydroxycholesterolu a 7-ketocholesterolu) na
elektrodé zborem dopovaného diamantu v
pfitomnosti silné kyseliny v acetonitrilu, kterd
pusobi jako dehydrataéni ¢inidlo. OXxysteroly,
stejné jako jiné steroidni slouceniny neobsahujici
aromaticky kruh ani konjugované dvojné vazby,

mohou byt oxidovany pouze pii vysoce
pozitivnich potencialech v nevodném
prostiedi [3]. Oxysteroly vtomto prostiedi

poskytuji ireverzibilni anodickou odezvu: 7a- a
7p-hydroxycholesterol se oxiduji pfi potencidlu
cca +0,8 V, 25-hydroxycholesterol pti cca +1,5
V a 7-ketocholesterol pii cca +1,9 V. Byl zkouméan
vliv obsahu vody a koncentrace kyseliny na
odezvu oxysteroll.

Byla vyvinuta metoda separace oxysterold,
cholesterolu a jeho prekurzort (lanosterol,
lathosterol) pomoci HPLC na reverzni fazi s
elektrochemickou a spektrofotometrickou detekci,
priCemz nejlepsi separace a odezva byly dosazeny
v mobilni fazi slozené z 50 mmol-1"! chloristanu
sodného s 6% obsahem vody.

Tato prace vznikla za financéni podpory Grantové
Agentury Univerzity Karlovy (projekt GAUK 172823) a
Specifického vysokoskolského vyzkumu (projekt SVV
260690).

[1] Brzeska M., Szymczyk K., Szterk A.J.: Food Sci.
81, R2299-R2308 (2016).

[2] Otaegui-Arrazola A., Menéndez-Carrefio M.,
Ansorena D., Astiasaran I.: Food Chem. Toxicol. 48,
3289-3303 (2010).

[3] Klouda J., Barek J., Nesmérak K., Schwarzova-
Peckova K.: Crit. Rev. Anal. Chem. 47, 384-404
(2017).

1P04
ROZLOZITEENE ZINKOVE
BIOMATERIALY S PLA POVLAKOM

Viktéria Cakyova?, lvan Shepa?, Renata Orifiakova'

Katedra fyzikalnej chémie, Ustav chemickych vied,
PF UPJS v Kosiciach, Moyzesova 11, 040 01 Kosice,
viktoria.cakyova@student.upjs.sk

2Ustav materialového vyskumu, Slovenské akadémia
vied, Watsonova 47, 040 01 Kosice

V poslednom desatroci sa biologicky odburatel'né
materialy na baze zinku (Zn) Coraz viac zvazuji
ako alternativa k tradiénym implantatom, a to
vd’aka rovnovahe medzi mechanickou stabilitou a
kontrolovanou degradaciou. Na rozdiel od
materidlov na baze hor¢ika (Mg), ktoré sa
rozkladaji vel'mi rychlo a uvolfiuji nadbytocné
mnozstvo vodika, zinkové zliatiny vykazuji nizsiu
rychlost  kordzie za  vzniku  biologicky
odburatelnych produktov [1]. Lokdlne zvySena
koncentracia uvolmlovanych i6nov zinku vSak
moéze vo fyziologickom prostredi nepriaznivo
ovplyvnit' regeneraciu kostného tkaniva a
biokompatibilitu. Jednym z moznych rieSeni
tychto vyziev je povrchova modifikacia substratu,
ktorda umoziiuje regulovat’ uvolfiovanie idnov,
podporit  biologicki  odpoved” a  zlepsit
osteointegraciu [2]. Kyselina polymlie¢na (PLA)
patri medzi najCastejsie pouzivané
biodegradovatel'né polyméry — rozkladad sa na
netoxické produkty a vytvara vhodné prostredie
pre kontakt sbunkami [3]. V tejto préci bol
pripraveny 5 % roztok PLA polyméru, ktory bol
naneseny vo forme vlakien na povrch Zn
substratov metodou elektrostatického
zvlakiovania (Obr. 1). Kordzne spravanie
zinkovych materidlov s PLA povlakom bolo
skimané metodou potenciodynamickej
polarizacie. Rychlost’ kor6zie zinkového substratu
s PLA povlakom bola stanovena na 0,716 mm/rok,
¢o je takmer dvojnasobok oproti
nemodifikovanému Zn substratu s rychlostou
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korézie 0,391 mm/rok. PLA povlak ucinne
zvysuje rychlost’ degradacie Zn, o je ziadlce pre
aplikdcie vyzadujiice kontrolovanu a v¢asnu
resorpciu implantovaného materialu.

Y | | %
il B | X /
h | W { /1) A\ /

Dals
Mag= SD0KX

D= 3Fmm |Piobes 251 pA At Size = 3000 pm

Obr. 1 SEM snimka elektrostaticky pripravenych PLA
vlakien pri 5000-nasobnom zviéseni.

Prispevok vznikol s podporou Agentiry na podporu
vyskumu  avyvoja  APVV-20-0278 avn(torného
vedeckého grantového systému PF UPJS [VVGS-2025-
3485].

[1] Hussain M., Ullah S., Raza M.R., Abbas N., Ali A.:
J. Funct. Biomater. 14, 1 (2023).

[2] Saberi A. etal.: Coatings 11, 747 (2021).

[3] Mo X. etal.: Corros. Sci. 184, 109398 (2021).

1P05

REDUCTION OF AZO DYES
IMMOBILIZED ON THE SURFACE OF
BORON DOPED DIAMOND ELECTRODE
FOR FURTHER
BIOFUNCTIONALIZATION

Peter Cambal, Aashutosh Dube, Karolina Schwarzova-
Peckova

Charles University, Faculty of Science, Department of
Analytical Chemistry, Albertov 6, 128 00 Prague,
Czech Republic, cambalp@natur.cuni.cz

Boron doped diamond (BDD) is an ideal candidate
for applications in electrochemistry due a large
variety of beneficial properties [1]. However,
modification of the BDD surface is often required
to create a rational design and enhance its
properties for biosensor applications [2].

Various approaches for modification of BDD
surface have been described, however covalent
modification offers higher stability,
reproducibility of the surface functionalization,
and lesser non-specific adsorption, than other
types of modification. Electrochemical grafting is
a quick and robust method for covalent

modification, which enables attachment of organic
molecules, bearing various functional groups [3].

In this work, electrochemical grafting of GBC
diazonium salt introducing azo functional groups
onto the BDD surface was investigated. The
presence of organic film after grafting was
confirmed by cyclic voltammetry and
electrochemical impedance spectroscopy
measurements and with inner sphere redox probe
[Fe(CN)e]**". Furthermore, two approaches to
reduce azo group to amino group were studied —
electrochemical reduction and reduction by Ti**.
Confirmation of the presence of amino group was
attempted by CV  measurements  with
[Fe(CN)s]*™* in a solution of pH 1 — 7 to observe
differences in its electron transfer kinetics, while
the amino group on the BDD surface is protonated
(~NH;3") or non-protonated (—NH).

Financial support from the Czech Science Foundation
(project GACR 23-05688S), Grant Agency of Charles
University (project 80124), and Specific Scientific
Research at Charles University (SVV 260690) is
gratefully acknowledged.

[1] Yang N., YusS., Macpherson J.V., Einaga Y., Zhao
H., Zhao G., Swain G.M., Jiang X.: Chem. Soc.
Rev. 48, 157-204 (2019).

[2] Svitkova J., Ignat T., Svorc ., Labuda J., Barek J.:
Crit. Rev. Anal. Chem. 46, 248-256 (2016).

[3] Bélanger D., Pinson J.: Chem. Soc. Rev. 40, 3995-
4048 (2011).

1P06

STUDIUM ELEKTRODEPOZICIE
VYBRANYCH KOVOV Z IONOVYCH
KVAPALIN

Michal Ficel, Miroslava Semelova, Katetina Cubova

Fakulta jaderna a fyzikainé inzenyrskd, Ceské vysoké
ucent technické v Praze, Biehovd 7, 115 19 Praha 1,
CR, michal ficel @fjfi.cvut.cz

I6nové kvapaliny su latky s unikatnymi fyzikalno-
chemickym vlastnostiam, ako s nizky tlak par,
vysoka tepelna a radiacna stabilita, a v kombinacii
s vhodnymi extrakénymi c¢inidlami, poskytuji
alternativu k beZzne pouzivanym prchavym
organickym rozpustadlam, ako je napriklad
chloroform. V procese kvapalinovej extrakcie
predstavuju perspektivne médium pre extrakciu
Stiepnych a aktivacnych produktov, ako st
napriklad kobalt a molybdén. Cielom tejto prace
bola pomocou cyklickej voltametrie sledovana
zmena zloZenia vodnej a organickej fazy v procese
kvapalinovej extrakcie. Z dbvodu snahy o
zvysenie ekonomicke;j efektivnosti a
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environmentalnej udrzatelnosti procesu bola
skimana aj moZnost regeneracie io6novych
kvapalin  prostrednictvom  elektrodepozicie
extrahovanych kovovych kontaminantov.
Elektrochemické experimenty boli realizované s
vyuzitim roznych materidlov elektrod a pri
roznych hodnotach pradu a napitia, s cielom
optimalizovat’ podmienky pre uc¢inné odstranenie
kovov a nasledné opdtovné pouzitie ionovej
kvapaliny.

1P07

DEPOZICIA HYDROXYAPATITU NA
PRASKOVY ZINOK AKO
VYCHODISKOVY MATERIAL PRE
PRIPRAVU BIODEGRADOVATELNYCH
IMPLANTATOV

Radka Gorejova, Ivana MojziSové, Renata Oritiakova

Katedra fyzikalnej chémie, Ustav chemickych vied,
Prirodovedecka fakulta Univerzity Pavla Jozefa
S'afdrika v Kosiciach, Dr. Kostlivého 1, 040 01 Kosice,
radka.gorejova@upjs.sk

Zinok (Zn) predstavuje nova a atraktivnu
alternativu k stcasne vyuzivanym kovom ako je
zeleze (Fe) ahor¢ik (Mg), =zktorych s
pripravované  medicinske  biodegradovatel'né
materidly [1]. Tie maju slizit’ ako dofasna opora
poskodeného kostného tkaniva pocas doby jeho
regeneracie priamo v tele pacienta, z ktorého sa
samovolne vylucia po ukonceni svojej podpornej
funkcie. Nakolko vSak lokalna zvySena
koncentracia uvolnenych Zn®** i6nov vedie
k nechcenej toxickej reakcii [2], je potrebné tento
kov, aj napriek jeho mnohym vyhodam,
modifikovat’ tak, aby sa zamedzilo jeho
neziadicim biologickym u¢inkom po implantécii.
Preto boli v tejto praci vyvijané Zn kovové prasky
modifikované keramickou vrstvou hydroxyapatitu
(HAp), ktoré maju sluzit’ ako vstupny material pre
pripravu  biodegradovatelnych  implantatov.
Pridavok keramickej vrstvy ma mat’ za nasledok
riadené spomalenie degradacie materialu, co ma
viest’ k potlaceniu toxického efektu degradacnych
produktov a zlepSeniu osteogenézy [3]. Kovové
prasky modifikované HAp boli pripravené dvoma
spdsobmi, ato bezpridovou biomimetickou
cestou z roztoku simulovanych telesnych tekutin
(SBF) a elektrochemickou depoziciou z roztoku
obsahujuceno Ca(NO3)24HO a NHsH:PO..
Cielom prace bolo optimalizovat podmienky
pripravy HAp povlakovanych praskov (pH,
elektrochemické parametre, zloZenie elektrolytu,
a.i.) a nasledne ich charakterizovat’.

Financované EU NextGenerationEU prostrednictvom
Planu obnovy a odolnosti SR v rdmci projektu ZETA ¢.
09103-03-V04-00010.

[1] Lichen Z.et al.: J. Mater. Sci. 58, 8275-8316
(2023).

[2] Liu Q. etal.: Funct. Mater. 14, 206 (2023).

[3] Yang H. et al.: Acta Biomater. 71, 200-2014
(2018).

1P08

THE CARLA PROGRAMS AS A
FRAMEWORK FOR
MULTIDISCIPLINARY CAREER
PATHWAYS IN PHOTONICS

Daniel Hasko, Jozef Chovan

Slovak Centre of Scientific and Technical Information
- International Laser Centre, llkovicova 3, 841 04
Bratislava, Slovak Republic, carla@cvtisr.sk

The CARLA initiative, funded by the EU’s
Horizon Europe program, tackles the shortage of
skilled professionals in photonics - a fast-growing
sector with over 430,000 employees in Europe.
Challenges include limited education, low career
awareness, rapid tech changes, aging workforce,
and lack of diversity, especially affecting SMEs.
CARLA targets university students and early
researchers from photonics and other STEM fields,
offering insights into technical and market trends,
career opportunities, and connections across
academia, industry, and peers. So far has held 13
Career Camps and 8 Capsules, engaging over 2000
participants, 207 companies, and 81 institutions,
with high satisfaction and near gender balance.

Building on this success, 360 CARLA [1] expands
the concept to a broader, multidisciplinary
audience by focusing on photonics market
applications in four key areas:
Manufacturing/Industry 4.0, Health, Biotech &
Medical Photonics, Quantum Technologies &
Communications, and Energy, Environment &
Sustainability.  The  program incorporates
symposiums, networking and  mentorship,
technical and transversal training, and innovation
and entrepreneurship experiences. In total, 360
CARLA will deliver 50 distinct activities,
providing a comprehensive, application-focused
career development pathway in photonics. By
inspiring and equipping a diverse new generation
of talent, project contributes to sustaining Europe’s
leadership in photonics innovation and industry.

In Bratislava, the 360 CARLA - Health: Biotech
and Medical Photonics Careers Symposium will
be held as aone-day event during Science and
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Technology Week in Slovakia. It highlights career
paths in photonics and its crucial role in healthcare
innovation, helping attendees explore
opportunities in academia and industry and plan
their future careers. Detailed information’s are on
the website [1].

This project has received funding from the European
Union Horizon Europe research and innovation
program under grant agreement No 101135838.

[1] 360 CARLA website, https://carlahub.eu/ (11
August 2025)

1P09

CHEMICKE SLOZENI PODZEMNICH VOD
V DEMANOVSKE DOLINE JAKO
NASTROJ PRO HLEDANI SOUVISLOSTI
MEZI JESKYNNIMI SYSTEMY
STEFANOVA A DEMANOVA

David Havlicek!, Pavel Herich?®, Katetina
Havlickova®*

1Katedra anorganické chemie PF.F.UK, Albertov 6,
Praha 2, Ceska republika, havlicek@natur.cuni.cz
2Slovenskd speleologicka spolecnost, Speleologicky
klub Demanovska dolina, Plostin, Slovensko

3Statna ochrana prirody Slovenskej republiky, Sprava
slovenskych jaskyr, Liptovsky Mikulas, Slovensko
‘Vyzkumny ustav lesniho hospoddrstvi a myslivosti,
Strnady, Ceska republika

Ptesné chemické analyzy podzemnich vod mohou
byt uzitecnym ndstrojem pro ziskdni rdznych
informaci o studovaném jeskynnim systému.
Pokud jsou vzorky odebirany piiblizn€ ve stejnou
dobu a za stalého pocasi, kdy se priitok neméni a
doba pottebna k pritokua vody z jednoho
odbérného mista do druhého neni pfilis dlouha
(tfddové hodiny), mizeme ptedpokladat, ze
chemické slozeni podléha vyznamnym zméndm
pouze v dusledku smichani vod rtizného slozeni
diky jejich odlisnému ptvodu. Vysledky lze vyuzit
jesté lépe nez vysledky klasickych trasovacich
experimentl a s menSim Usilim pro jeskynaie
provadejici praci v jeskynich. V laboratofi je
Samoziejmé zapotiebi prace mnohem vice. V
poslednich letech jsme tuto metodu pouzivali k
hledani souvislosti v nejvétsim jeskynnim systému
na Slovensku na zaklad€ vod z rtiznych zdroji. V
tomto piipadé jsme sestavili sadu sméSovacich
rovnic  vyjadiujicich  bilanci  nasledujicich
ukazatelli: hydrogenuhlic¢itany, vapnik, hotcik,
sirany, chloridy a dusi¢nany. Po vypoctu jsme
ziskali relativni pritoky rtiznych zdrojii. Pokud je
zvoleny model spravny, ziskdme z riznych sad
ukazateli (v tomto konkrétnim piipadé zde

prezentovaném z hydrogenuhliitani a sirand, z
vapniku a sirand, a z hoi¢iku a siranil) priblizné
stejné relativni pratoky. Pokud se prutoky lisi,
pripadné sada sméSovacich rovnic nemé feSeni,
model je $patny. Porovnanim naSich vysledkd s
naméfenymi pratoky se predpokladany model
potvrdil.

1P10

ON-SITE DETECTION OF SALINOMYCIN
USING TUNED AMALGAM PRINTED
ELECTRODE PLATFORMS

Sofiia lvakh, Jifi Barek

Charles University, Faculty of Science, Department of
Analytical Chemistry, UNESCO Laboratory of
Environmental Electrochemistry, Hlavova 8, 128 43
Prague 2, Czech Republic, ivakhs@natur.cuni.cz

Monitoring veterinary pharmaceuticals in animal
products and the environment is essential to
protect public health and ensure compliance with
safety regulations. Salinomycin, a widely used
ionophore antibiotic in livestock, poses risks due
to its potential toxicity and accumulation in the
food chain. Therefore, rapid and accurate methods
for detecting its residues are in increasing demand.

This study presents an electrochemical approach
utilizing modified silver-based printed electrodes
tailored for the sensitive detection of salinomycin.
By enhancing the electrochemical window of the
electrode surface, we enabled the direct
voltammetric detection of this compound under
mild, field-relevant conditions. Several fabrication
routes were tested to identify the most efficient and
reproducible sensor configuration.

The optimized system offers a promising balance
between sensitivity, cost-effectiveness, and
portability. The platform was successfully applied
in the detection of trace amounts of salinomycin,
supporting its potential use in on-site screening
tools. This work shows how thoughtfully
engineered printed electrodes can be adapted for
real-world monitoring of pharmaceutical conta-
minants.

This research was supported by the Grant Agency of
Charles University (GAUK project 176424) and the
Specific University Research (SVV) at Charles
University.
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1P11
VYUZITIE ZLATYCH NANOCASTIC PRI
DETEKCII ROZNYCH BIOANALYTOV

Nikola Jasiakova, Jana Shepa, Ivana Sigoldkova,
Renata Orinakova

Ustav chemickych vied, Prirodovedecka fakulta UP.JS
v Kosiciach, Moyzesova 11, 040 01 Kosice,
nikola.jasnakova@upjs.sk

Elektrochemické senzory predstavuju klacovu
technolégiu pre rychlu a presnd detekciu
bioanalytov spojenych so sirokou $kalou ochoreni,
ako je napriklad diabetes mellitus. Sucasny
vyskum sa sustred’'uje na integraciu pokrocilych
materidlov, ako nanomaterialy alebo rbzne
kompozity, s cielom zvysit’ selektivitu, stabilitu a
miniatarnost’ zariadeni [1]. Vdaka tomu su
moderné senzory schopné detekcie bioanalytov aj
pri extrémne nizkych koncentraciach a v réznych
fyziologickych podmienkach. V tejto praci sa
orientujeme na stanovenie glukozy v spojeni
S inymi analytmi za G¢elom vytvorenie spojeného
senzora pre viacero analytov. Za tcelom
dosiahnutia ¢o najlepSich detekénych vlastnosti
bol povrch elektrod modifikovany zlatymi
nanocasticami, ktoré boli pripravené
elektrodepoziciou na povrch pracovnej elektrody.
Uhlikova elektroda pripravena metddou siet'otlace
modifikovana zlatymi nanocasticami predstavuje
vhodni platformu pre stanovenie glukdzy
V pozadovanom koncentracnom rozsahu od 1 mM
do 30 mM, ¢o koreSponduje s poziadavkami
kladenymi na bezne dostupné glukézové senzory.
Zaroven, tieto nanoCastice su  slubnym
kandidatom pre stanovenie bioanalytov ako
napriklad mocova kyselina, askorbova kyselina
alebo dopamin. Tieto analyty st Studované za
ucelom vytvorenia jednoduchého multisenzora pre
Sirokospektralne  pouzitie v lekarskej alebo
domacej praxi.

Financované EU NextGenerationEU prostrednictvom

Planu obnovy a odolnosti SR v ramci projektu ¢. 09-105-
03-V02-00047.

[1] ZhiY.etal.: Clin. Chim. Acta 571, 120221 (2025).

1P12

VALIDACIA PRACOVNEHO POSTUPU NA
STANOVENIE UHLIKA-14 VO
VZORKACH POCHADZAJUCICH

Z JADROVYCH ZARIADENI

Dominik Juracka, Ol'ga Rosskopfova, Michal
Galambos

Katedra jadrovej chémie, Prirodovedecké fakulta,
Univerzita Komenského v Bratislave, llkovicova 6, 842
15 Bratislava, dominik.juracka@uniba.sk

Uhlik-14 je aktivaény produkt s dlhou dobou
polpremeny (5730 r), ktory vznika predovsetkym
zachytom neutronov v atdbmoch dusika a kyslika.
Patri medzi analyticky naroc¢né a tazko meratel'né
radionuklidy z dovodu nizkej energie beta Ziarenia
(156,469 keV) ajeho pritomnosti v rbéznych
chemickych forméach. Aktivita C-14 sa stanovuje
najmd v Kkvapalnych a tuhych matriciach
zivotného prostredia (voda, vodné rastliny,
pol'nohospodarske produkty) a v kvapalnych a
tuhych odpadoch pochadzajucich z jadrovych
zariadeni. Pri monitorovani plynnych vypusti z
jadrovych zariadeni sa hodnoti a bilancuje aktivita
C-14 vo vzorkéach, ktoré sa ziskaju zachytom
plynnych chemickych foriem uhlika do roztoku
NaOH. Cielom prace bolo optimalizovat
a validovat’ metodu na stanovenie aktivity C-14 v
kvapalnych matriciach plynnych wvypusti s
vyuzitim kvapalinovej scintilaénej spektrometrie.
Vzorka bola rozlozend za kyslych podmienok,
pri¢om vzniknuty CO: bol priamo zachyteny do
absorpéného média Carbosorb E a nasledne
zmiesany so scintilaénym koktejlom. Metdda bola
uspeSne overena v ramci medzilaboratérneho
porovnavacieho testu ,,Environmental
Radioactivity Proficiency Test Exercise 2021 v
SkuSobnom laboratériu radiochemickej analyzy
KJCH PriF UK, ktoré je drzitelom akrediticie
podla STN EN ISO/IEC 17025:2017. Aplikacia
na realne vzorky z plynnych vypusti jadrovej
elektrarne potvrdila, 7e metoda spiha vietky
poziadavky normy.

Tento prispevok bol podporeny Excelentnym grantom
Univerzity Komenského v Bratislave GUKE 3184/2024
a projektom SK-SRB-23-0057.
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1P13
MATERIALY PRO SELEKTIVNI
ADSORPCI BIOMOLEKUL

Samuel Kowalczyk, Vaclav Slovak

Ostravska univerzita, Prirodovédecka fakulta, 30.
dubna 22, 701 03 Ostrava, Ceska republika,
samuel.kowalczyk@osu.cz

Cilem této studie bylo prozkoumat adsorpéni
schopnosti poréznich uhlikatych materiald vaci
modelovému proteinu (hovézi sérovy albumin,
BSA) a nasledné tyto materialy dale modifikovat
technikami, jako je zména povrchového naboje,
molekularni imprinting (MIPs) nebo nanaseni
funk¢énich vrstev (coating), s cilem dosahnout
cilené separace vybranych biomolekul ze slozitych
smési. Zkoumana byla souvislost mezi adsorp¢ni
kapacitou a fyzikalné-chemickymi vlastnostmi
materiali, jako je distribuce pora, povrchovy
naboj a dalsi parametry.

Dosavadni adsorpéni experimenty byly provedeny
ve vodném prosttedi bez pufru, ¢imz byl
minimalizovan vliv iontové sily. Vysledky
ukazaly vyznamné rozdily mezi jednotlivymi
vzorky (viz Obr. 1) a potvrdily pfinos nékterych
uprav, naptiklad kombinace uhlikatého materialu s
chitosanem (zména naboje). V navazujici fazi
bude hodnocena  selektivita  sorbentd v
pufrovanych systémech a pii adsorpci dalSich
proteintl.
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Obr. 1 Shrnuti adsorpce molekuly BSA na vybranych
materialech.

Dékujeme kolegynim Lucii Korené, Alzbéteé Parchariské
a Eveé Kinertové za poskytnuti vybranych vzorkii.

1P14
LPME AKO UCINNA TECHNIKA PRE
IZOLACIU ANALYTOV

Z KOMPLEXNYCH VZORIEK

Elena Kupcova

Katedra chémie, Fakulta prirodnych vied, Univerzita
Mateja Bela v Banskej Bystrici, Tajovského 40, 974 01
Banské Bystrica, elena.kupcova@umb.sk

Koncept  mikroextrakcie  kvapalnou  fazou
(LPME), ktory vychadza z klasickej extrakcie
kvapalina-kvapalina (LLE), bol predstaveny v 90.
rokoch 20. storocCia [1] a odvtedy si nasiel Siroké
uplatnenie ako ucinna a udrzatelna alternativa ku
konvenénym extrakénym technikam. Medzi
hlavné vyhody LPME patri vyrazné znizenie
spotreby organickych rozptstadiel, skratenie
extrakéného  Casu, minimalizdcia  odpadu
azaroven  zvySenie  extrakénej  ucinnosti.
Optimalizaciou  extrakénych podmienok a
vhodnou modifikaciou postupu LPME mozno tuto
techniku prisposobit’  vlastnostiam analytov
a charakteru vzorky, ¢o umoziuje jej uplatnenie
v klinickej analyze, kontrole bezpec¢nosti potravin
¢i monitoringu polutantov v Zivotnom prostredi.
V ramci prednasky budi predstavené vybrané
aplikacie LPME v spojeni s HPLC analyzou,
zamerané na stanovenie réznych skupin analytov
v komplexnych vzorkéch.

[1] Rutkowska M., Plotka-Wasylka J., Sajid M.,

Andruch V.: Microchem. J. 149, 103989 (2019).

1P15
MUCHOVNIK — ZDROJ ANTIOXIDACNE
AKTIVNYCH LATOK

Kristina Masnicova, Ondrej Hruska, Franti$ek Kreps,
Natalia Smolarova

Slovenska technicka univerzita, FCHPT, Radlinského
9, 812 37 Bratislava, kristina.masnicova@stuba.sk

Muchovnik je v Eurdpe zriedkavou a pestova-
tel'sky nenaro¢nou rastlinou vzhl'adom podobnou
Cucoriedke. AvSak obsahom antokyaninov a poly-
fenolov ju prevysuje priblizne dvojnasobne. Tieto
zliCeniny maju preukazanm schopnost’ pomahat
pri prevencii rozvoja rakoviny [1], a zarovein ich
mozno pridavat’ do potravinovych produktov bez
potreby d’alSieho spracovania, o znizuje vyrobné
néklady.

Ciel'om studie bolo poukazat’ na vyzivova hodnotu
muchovnika, predovSetkym na obsah
antokyaninov. Charakteriziciu extraktov vodno-
etanolovych extraktov (1 ¢/10 ml) zo 4 odréd
muchovnika (Martin, Smoky, Thiesen, Nortline)
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sme uskutocnili pomocou série spektrofoto-
metrickych a  chromatografickych  analyz.
Chromatograficka analyza kyanidin-3-glukozidu
(C-3-glc) a kyanidin-3-galaktozidu (C-3-gal) sa
uskutocnila pomocou HPLC-DAD pri 520 nm na
koléne SunShell C18 s gradientovou eliciou
pouzitim mobilnej fazy A (2 % kyselina mravcia)
a B (acetonitril) [2].

Pre muchovnik sme stanovili hodnotu antioxi-
dacnej aktivity na 50 mg Troloxu/g vzorky, v
porovnani s alfa-tokoferolom s 522 mg Troloxu/g
vzorky. Tuto schopnost’ zabezpecuji pritomné
polyfenolické zluceniny. Rézne odrody muchov-
nika obsahovali 64,24 — 90,70 mg polyfenolov/100
g Cerstvej hmotnosti (FWT) a 3,39 — 9,14 mg/100
g FWT antokyaninov. Dominantnymi
antokyaninmi boli C-3-gal s obsahom 6,1 — 16,3
mg/kga C-3-glcs3,1-9,1 mg/100 g FWT. Vsetky
extrakty vykazuji vhodné vlastnosti ako zdraviu
prospesné zlozky v potravinovych produktoch,
ako si gumové cukriky, napoje alebo dzemy.

Vyskum bol podporeny Vedeckou grantovou agenttrou
MSVVaM SR a SAV (VEGA) na zdklade zmluvy ¢.
1/0141/23.

[1] Donno D., Cerutti A.K., Mellano M.G., Prgomet
Z., Beccaro G.L.: J. Funct. Foods 26, 157-166
(2016).

[2] Bakowska-Bartczak A.M., Kotodziejczyk P.: J.
Agric. Food Chem. 56, 9933-9940 (2008).
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FENTANYLY, JEJICH DERIVATY A
SMESI S JINYMI NAVYKOVYMI
LATKAMI — JEJICH ANALYZA A
FYZIKALNE-CHEMICKE
CHARAKTERIZACE

Tomas Navratil®, Jana Skopalova?, Jan Langmaier?,
Vojtéch Hrdlicka?

Wstav fyzikalni chemie J. Heyrovského AV CR, v.v.i,
Dolejskova 3, 182 00 Praha 8, Ceskd Republika,
tomas.navratil@jh-inst.cas.cz

2Univerzita Palackého v Olomouci, Prirodovédeckd
fakulta, Katedra analytické chemie, 17. listopadu
1192/12, 771 46 Olomouc, Ceskd Republika

Opioidy (ptirodni, polosyntetické i synteticke)
hraji v medicing€ klicovou roli pro 1é¢bu bolesti,
avSak jsou také nachylné ke zneuzivani a tézkym
zavislostem, zdravotnim problémim a Gmrtim
z predavkovani.  Pro  masové  zneuzivani
syntetickych opioidii odvozenych od fetanylu
(Obr. 1.A) [1] se vzilo oznaCeni ,,0opioidni
epidemie. V poslednich letech byly v Evropé
zjistény  doposud neprostudované nitazeny

(Obr. 1.B), nové, vysoce uéinné opioidy (az
1000krat u¢inng&jsi nez morfin) [2]. Pridavek
nitazeni k fentanylim zvySuje riziko vazného
poskozeni zdravi a znacné zvySuje riziko
predavkovani. Jejich uzivani je velmi nebezpecné
a vedlo jiz k mnoha smrtelnym piedavkovanim.
Proto se jevi rychla spolehliva detekce/stanoveni
uvedenych navykovych latek jako velmi
zadouci [3].

V piipad¢ fentanylu a jeho analogt 1ze s vyhodou
vyuzit  jejich  elektrochemickou  reaktivitu.
Prestoze jiz byla vyvinuta fada jejich elektroche-
mickych senzort, stale existuje jen velmi malo
znalosti opovaze analyticky pouzivanych
elektrochemickych reakci, 0 produktech
elektrochemické oxidace piperidinu, ktery je
primarni elektroaktivni slozkou ve struktuie
fentanylt, a dalsich reakénich produktt. Elektro-
chemické reakce N-substituovanych piperidini
navic dosud nebyly systematicky studovany.

Ani elektrochemické chovani nitazent dosud ne-
bylo studovéno, chybi informace tykajici se jejich
redoxnich vlastnosti, protolytického chovani a
lipofilicity. Pouze pro nékteré nitazeny jsou k
dispozici piedpokladané disocia¢ni konstanty a
hodnoty rozdélovacich koeficientu.

o)

B, g Y
\—u_)< N

k Q\Ej\

// Q;

Obr. 1.A Obecn4 struktura fentanyl?.
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Obr. 1.B Obecné struktury nitazent.

Autori  dekuji za podporu poskytnutou projektem
AMULET, podporenym MSMT CR
(CZ.02.01.01/00/22_008/0004558, spolufinancovano
EU) a internim projektem a Ustavem fyzikalni chemie
J. Heyrovského AV CR, v.v.i. (projekt & 997125).

[1] Langmaier J., Skopalova J., Zajacova Cechova M.,
Kahankova T., Jerga R., Bartak P., Samec Z.,
Navratil T.: Electrochim. Acta 441, 141848 (2023).
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[2] Ujvary I., Christie R., Evans-Brown M., Gallegos
A., Jorge R., de Morais J., Sedefov R.: ACS Chem.
Neurosci. 12, 1072-1092 (2021).

[3] Choinska M.K., Sestakova 1., Hrdlicka V.
Skopalova J., Langmaier J., Maier V., Navratil T.:
Biosensors-Basel 12, 26 (2022).
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OD VANADU K ORGANICKYM
MOLEKULAM: NOVA GENERACIA
ELEKTROLYTOV PRE PRIETOKOVE
BATERIE

Veronika Ni§¢dkova!, Andrea Strakova Fedorkova?,
Miroslav Almasi?, Nikolas Kiraly?, Juan Pascual
Asenjo®

YWniverzita P. J. Safirika v Kosiciach, Prirodovedecka
fakulta, Katedra Fyzikalnej chémie, Moyzesova 11,
041 54 Kosice, veronika.niscakova@upjs.sk
2Univerzita P. J. Safirika v KoSiciach, Prirodovedeckd
fakulta, Katedra Anorganickej chémie, Moyzesova 11,
041 54 Kosice

3INO-HUB Energy, Tomdsikova 30, 821 01 Bratislava

Obnovitel'né zdroje sa rychlo rozsiruju, ale
vzhl'adom na ich nestalost’ si vyzaduji G¢inné,
lacné a ekologické rieSenia skladovania. Redoxné
prietokové batérie (RFB) ponukaju vysokud
ucinnost’, dlhG Zivotnost’ a stabilitu siete, vd’aka
¢omu su vhodné pre rozsiahle pouzitie [1].
Vanadiova redoxna prietokova batéria patri medzi
najcastejSie vyuzivané RFB a odliSuje sa od inych
systémov pokrocilou technologiou, vSestrannym
vyuzitim, minimalnymi narokmi na udrzbu a
prediZenou Zivotnostou. Délezitym komponentom
je elektrolyt, ktory nielen ul'ah¢uje transport ionov,
ale pbsobi aj ako aktivny material - je teda
rozhodujicim faktorom pri uréovani hustoty
energie, stability a celkového vykonu systému.
Avsak naklady na elektrolyt na baze vanddu
(najmd V:20s) predstavuju  najvicsi podiel
celkovych nakladov [2]. Skimajd sa nové systémy
vyuzivajuce organické elektroaktivne materialy.
Tieto materidly s0 atraktivne pre svoju
obnovitel'nost’, Strukturalnu laditel'nost’ a nizke
naklady. Karbonylové zli¢eniny boli prvymi
organickymi materidlmi pouzivanymi v RFB.
Chinény, aloxaziny a fenaziny slizia ako bezné
anolyty. Viologény a nitroxidové radikaly sa tiez
siroko pouzivaju pre ich vysoka rozpustnost' a
rychle redoxné spravanie [3].

V tejto préci boli pripravené a otestované 3 druhy
viologénov, ktoré by mohli sluzit’ ako nahrada za
sucasne vyuzivany vanadiovy elektrolyt v RFB.
Testované boli ich redoxné vlastnosti metddou
cyklickej  voltampérometrie  pri  rdznych

rychlostiach zatazenia. Vsetky tri testované
zlu€eniny vykazovali dobru stabilitu a pozorovany
bol reverzibilny dvojelektronovy proces.

Tato  publikicia vznikla vdaka podpore EU
NextGenerationEU prostrednictvom Planu obnovy a
odolnosti SR v ramci projektu SUNFLOWERS ¢. 09102-
03-V01-00022 a vdaka podpore Kuturnej a edukacnej
grantovej agentlry Ministerstva Skolstva, vyskumu,
vwvoja a mladeze Slovenskej republiky KEGA
002UPJS-412024.

[1] Arevalo-Cid P., Dias P., Mendes A., Azevedo J..
Sustain. Energy Fuels 5, 5366-5419 (2021).

[2] Huang Z., Mu A., Wu L., Wang H.: J. Energy
Storage 45, 103526 (2022).

[3] Yang G. et al.: Adv. Mater. 35, 1-28 (2023).
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INOVATIVNE KATALYZATORY PRE
ELEKTROCHEMICKY ROZKLAD VODY

Renata Oritiakova?, Magdaléna Streckova?, Alexandra
Guboova?, Natalia Podrojkova?, Maria Parackova®

Katedra fyzikalnej chémie, Ustav chemickych vied,
PF UPJS v Kosiciach, Moyzesova 11, 040 01 Kosice,
renata.orinakova@upjs.sk

2Ustav materialového vyskumu, Slovenskéa akadémia
vied, Watsonova 47, 040 01 Kosice

Vodik je nizkoemisny nosié¢ energie s potencialom
dekarbonizéacie priemyselnych odvetvi s vysokymi
emisiami a je povazovany za palivo budlcnosti
[1]. Pre zelen( vyrobu vodika prostrednictvom
elektrolyzy vody st nevyhnutné vysokoaktivne
katalyzatory, ktoré optimalizuja priebeh reakcie
znizovanim energetickych nakladov. Sucasné
platinové katalyzatory su vysoko uc¢inné, ale drahé
avzacne [2]. Naliehavd potreba nakladovo
efektivnych a hojne dostupnych alternativ k
drahym platinovym katalyzatorom podnietila
vyskum v oblasti vysokouéinnych a stabilnych
katalyzatorov na baze fosfidov prechodnych
kovov [3]. Katalyzatory na baze fosfidov
prechodnych kovov si ziskali znaéni pozornost’
vd’aka vyhodnym interakcidm medzi atomami
fosforu a kovu, ktoré vedu k zvySenej vodivosti,
vynikajticej odolnosti voci koro6zii a pozoruhodnej
katalytickej aktivite. Napriek ich potencidlu je
katalytickd aktivita fosfidov prechodnych stale
nizSia ako aktivita katalyzatorov na baze Pt, Co
zdoraznuje potrebu zvySit ich katalyticka
uCinnost’. Je vSeobecne zname, Ze zloZenie,
Struktura, morfologia a charakteristiky
povrchu/rozhrania vyznamne ovplyviiuji ich
katalytick( aktivitu. V tejto praci boli studované
rozne  inovativne katalyzatory na  baze
prechodnych kovov pre elektrochemicky rozklad
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vody, pripravené jednoduchymi a skalovatel'nymi
metddami. Multikomponentné katalyzatory s
porovitou §truktarou (Obr. 1) zlepsuju synergické
interakcie, optimalizuju elektronicku Strukturu a
zvacsuju pocet aktivnych miest. Vd’aka tomu je
katalyza efektivnejSia a stabilnejsia.

Obr. 1 FeNi penovy katalyzator pre elektrochemicky
rozklad vody.

Prispevok vznikol s podporou Vedeckej grantovej
agentary MS¥VVaM SR [VEGA 1/0057/25].

[1] Nasiru S.M. akol.: J. Energy Stor. 73, 109207
(2023).

[2] Zeng H. a kol.: Nat. Commun. 16, 4314 (2025).

[3] Putri L.K. akol.. Chem. Eng. J. 461, 141845
(2023).
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VYVOJ A CHARAKTERIZACIA
VIACPRVKOVEHO KATALYZATORA
PRE ALKALICKU ELEKTROLYZU VODY

Maria Parackova®, Renata Orihakova?, Magdaléna
Stre¢kova?, Michal lvanisko!

!Katedra fyzikalnej chémie, Prirodovedecka fakulta,
Univerzita Pavla Jozefa Safirika v Kosiciach,
Moyzesova 11, 040 11 Kosice,
maria.parackova@student.upjs.sk

2Ustav materialového vyskumu SAV, Slovenska
akadémia vied, Watsonova 47, 040 01 Kosice

Vodik je dolezitou priemyselnou surovinou a
zaroven perspektivnym nastrojom dekarbonizacie
priemyslu a energetiky [1]. Jeho globalny dopyt
takmer nepretrzite z roka na rok rastie uz niekol'’ko
desatroci. Podla Medzindrodnej energetickej
agentury sa v roku 2023 spotrebovalo vySe 97 Mt
vodika, pri¢om véc§ina bola vyrobena z fosilnych
paliv. [2]. Environmentalne prijatelnejSou
alternativou je vyroba vodika elektrolyzou vody s
vyuzitim obnovitelnych zdrojov energie [1].
V dbsledku relativne nizkej uc¢innosti (61 — 82 %)
a vysokych vyrobnych nakladov (4,05 — 4,95 €/kg
H, pre alkalické elektrolyzéry vody) je vsak

vyuzitie tejto technologie zatial’ obmedzené. Tieto
obmedzenia by mohli byt prekonané pomocou
vysoko-u¢innych a Cenovo dostupnych
katalyzatorov [3]. Cielom tejto prace bolo
preskiimat’ elektrokatalytické vlastnosti materialu
obsahujuceho pat’ kovov (Cu, Fe, Ni, Mo, Zn)
zastupenych v priblizne rovnakej koncentracii pre
reakciu vyvoja kyslika (OER) v zasaditom
prostredi. Katalyzator bol pripraveny metodou sol-
gél snaslednym tepelnym spracovanim a
analyzovany pomocou rotacnej diskovej elektrody
zo sklovitého uhlika, na ktoru bol aplikovany vo
forme Kkatalytického atramentu. Voéi OER
vykazoval relativne dobr( aktivitu — s nadpétim
potrebnym na dosiahnutie 10 mA-cm?2 rovnym
491 mV a Tafelovou smernicou 50 mV-dec™.
Zaroven preukazal dobru stabilitu pri 10 mA-cm?
pocas 10 hodin.

Tato praca bola podporena Vnatornym vedeckym
grantovym systtmom — program ESGD Univerzity
Pavla Jozefa Safarika v Kosiciach (vwgs-2023-2957)
financovanym EU NextGenerationEU prostrednictvom
Planu obnovy a odolnosti SR v ramci projektu ¢. 09103-
03-V05-00008.

[1] Hossain Bhuiyan M.M., Siddique Z.: Int. J.
Hydrogen Energy 102, 1026-1044 (2025).

[2] International Energy Agency, Global Hydrogen
Review 2024, (2024).

[3] Chen Z., Yun S., Wu L., Zhang J., Shi X., Wei W.,
LiuY., Zheng R., Han N., Ni B.-J.: Nanomicro Lett.
15, 4 (2023).
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Natalia Podrojkova?, Alexandra Gubdova?, Magdaléna
Stre¢kova?, Renata Orinakova?
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2Ustav materialového vyskumu SAV, Watsonova 47,
040 01 Kosice

Reakcia vylu¢ovania vodika (HER) predstavuje
klacovy proces pri vyrobe zeleného vodika
elektrolyzou vody, ktord je jednou z naj-
perspektivnejSich technologii pre udrzatelnu
energetiku. Vyvoj efektivnych, cenovo dostup-
nych a stabilnych katalyzatorov je nevyhnutny pre
znizenie energetickych nakladov a zvySenie
ucinnosti procesu. Prechodné kovové fosfidy
(TMPs) sa v tomto kontexte javia ako sl'ubné
materidly, vdaka ich vyhodnej elektronovej
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Strukture, vysokej vodivosti a  schopnosti
adsorbovat vodikové medziprodukty. Tieto
vlastnosti vyplyvaju zo synergického pdsobenia
kovovych a fosforovych centier, ktoré podporuju
prenos naboja, zvySuji pocet aktivnych miest a
optimalizuji vdzbu vodika, ¢im zlepsuju kinetiku
reakcie.

V tejto praci sme sa zamerali na fosfid molybdénu

(MoP), ktory sa ukazuje ako perspektivna
alternativa  k  platinovym  katalyzatorom.
Kombinaciou elektrochemickych merani a

vypoc¢tov pomocou tedrie funkcionalu hustoty
(DFT) sme skamali HER aktivitu MoP v kyslom,
neutralnom a zasaditom prostredi. Najvyssia
aktivita bola pozorovana v zasaditom médiu (1 M
KOH), s najnizs§im odporom prenosu naboja (7,12
Q) a Tafelovou krivkou (57 mV.dec!). DFT
vypocty potvrdili adsorpciu H.O preferovand na
MoP(101) a (110) a priaznivd hodnotu Gibbsovej
energie adsorpcie vodika (AGu~ = 0,15 eV) na
MoP(100).

Vysledky poukazuji na vyznam orientacie
povrchu, typu aktivnych miest, pH prostredia a
molekulovej interakcie pri navrhu éinnych TMPs
katalyzatorov pre HER.

Tato praca bola podporend z prostriedkov EU —
NextGenerationEU prostrednictvom Planu obnovy a

odolnosti Slovenskej republiky v ramci projektu ¢.
09103-03-V04-00109.
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REDOX ACTIVITY AND CYTOTOXICITY
OF COPPER AND ZINC COMPLEXES
WITH A TMS-SUBSTITUTED INDOLO [2,3-
CJQUINOLINE-DERIVED SCHIFF BASE

Peter Rapta

Institute of Physical Chemistry and Chemical Physics,
Faculty of Chemical and Food Technology, Slovak
University of Technology in Bratislava, SK-81237
Bratislava, Slovakia, peter.rapta@stuba.sk

Recently, we reported on the antiproliferative
activity and mechanisms of action of Schiff bases
derived from indoloquinolines, indolobenzazepi-
nes, indolobenzazocines and indolobenzazonines
[1,2]. The similarity of silicon to carbon makes it
the ideal choice as a carbon bioisostere, while
some differences between these elements lead to
marked changes of the physicochemical and
pharmacological properties of the resulting
siladrugs. The attachment of the trimethylsilyl
(TMS) group to the proligand backbone increased
the lipophilicity. Therefore, we recently studied
the redox activity and cytotoxicity of copper (1)

and zinc (2) complexes with a TMS-substituted
indolo [2,3-c]quinoline-derived Schiff base [3].
The protonation state of the corresponding proli-
gand corresponds to the neutral form at physio-
logical pH, and metal complexes 1 and 2 were also
stable at this pH and dimetylsulfoxide (DMSO).
Both proligand and 2 were found to generate
reactive oxygen species (ROS) under cell free
conditions and this was in accordance with their
redox activity established by cyclic voltammetry.
The ability of 1 to generate ROS was investigated
in the presence of ascorbate (Asc) as a natural
reducing agent. We found that much smaller
amounts of radicals were formed in the absence of
Asc indicating the important role of the natural
reducing agents to produce ROS.

The study was supported by the Slovak Research and
Development Agency under the contracts nos. APVV-
19-0024, APVV-23-0195 and by the grant agency
VEGA (contract no. 1/0392/24).

[1] Bacher F., Wittmann C., Nové M., Spengler G.,
Mar¢ M.A., Enyedy E.A., Darvasiova D., Rapta P.,
Reiner T., Arion V.B.: Dalton Trans. 48, 10464
(2019).

[2] Kuznetcova I., Bacher F., Alfadul S.M., Tham
M.J.R., Ang W.H., Babak M.V., Rapta P., Arion
V.B.: Inorg. Chem. 61, 10167 (2022).

[3] Wittmann C., Besleaga 1., Mahmoudi S,
Palamarciuc O., Balan-Porcarasu M., Dascalu M.,
Shova S., Cazacu M., Kiricsi M., Igaz N., Démotor
0., Enyedy E.A., Dvoranova D., Rapta P., Arion
V.B.: Dalton Trans. 54, 7882 (2025).
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GLUKOZOVE SENZORY NA BAZE TiO;
MATERIALOV

Jana Shepa', Richard Filip*, Ivan Shepa? Nikolas
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vied, Watsonova 47, 040 01 Kosice

3Katedr:'sl anorganickej chémie, Univerzita Pavla
Jozefa Safarika v Kosiciach, Moyzesova 11, 040 01
Kosice

Enzymatické senzory pre stanovenie glukdzy
Vv krvi predstavuju Standardné zariadenia, ktoré su
bezne vyuzivané sirokym spektrom pouzivatel'ov.
Napriek tomu, tieto senzory majud nevyhody
spojené hlavne s nestabilitou  vyuzivanych
enzymov (nestabilita nad 44°C alebo pri pH pod 2
a nad 8). Naproti tomu, TiO; predstavuje materiél,
ktory nie je zatazeny nedostatkami pouzivanych
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enzymov a vykazuje zaujimavé vlastnosti v
kontexte detekcie glukézy ateda tvorba vézby
medzi molekulou glukézy a TiO,, pricom vznika
komplex prenosu naboja (ligand-to-metal charge
transfer complex). Glukézovy senzor na baze
anodizovaného titinového pliesku vykazuje Siroky
prakticky linedrny rozsah (1-15mM) pri
neutrdlnom pH, ktory pokryva  typické
koncentracie glukézy u pacientov s diabetes
mellitus. Selektivita senzora a jeho limit detekcie
boli stanovené na 8,3kQ-mM™ a 1,2mM. Na
zaklade tychto vysledkov mozno tento typ systému
povazovat’ za vel'mi perspektivneho kandidata pre
monitorovanie hladiny glukézy v krvi, ktory by
mohol v buddcnosti nahraditt konvencéné
enzymatické glukézové senzory [1]. Na tucely
d’alSich experimentalnych merani bola zvolena aj
alternativna pristupova stratégia — platforma s
uhlikovou elektrédou pripravenou metodou
sietotlace modifikovana nanocasticami rutilu s
velkostou menSou ako 100 nm. Vyuzitie SPCE
prispieva k zefektivneniu merani, a to jednak
znizenim pozadovaného objemu vzorky (60 uL),
ako aj miniaturizaciou zariadenia, ¢o zjednodusuje
celkovu manipulaciu.

Financované EU NextGenerationEU prostrednictvom

Planu obnovy a odolnosti SR v ramci projektu ¢. 09-105-
03-V02-00047.

[1] Hovancova J.: J. Electroanal. Chem. 878, 114589
(2020).
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ELECTROCHEMICAL CELLS WITH
BORON DOPED DIAMOND ANODES FOR
OF OXIDATION OF XENOBIOTICS

Karolina Schwarzova-Peckova!, Lucie Prazakova?,
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ICharles University, Faculty of Science, Department of
Analytical Chemistry, Albertov 6, 128 00 Prague 2,
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2Institute of Environmental Engineering, Wroctaw
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Grunwaldzki 24, 50-363 Wroclaw, Poland

3FZU - Institute of Physics of the Czech Academy of
Sciences, Na Slovance 2, 182 00 Prague 8, Czech
Republic

In recent twenty years, boron doped diamond
(BDD) anodes have gained a wide popularity in
academic sphere as prospective material for water
disinfection and waste water treatment. These non-
active anodes benefit from production of hydroxyl
radicals OH" on the surface at highly positive
potentials due to anodic water decomposition. OH’

radicals are physically sorbed on the BDD surface
and consequently oxidize non-specifically organic
substances. The  efficiency of  these
electrochemical advanced oxidation processes
(EAOPs) depends on many factors, including
electrochemical cell design (anode/cathode
material, their positioning, cell volume),
operational parameters (applied potential/current
density, convection of the solution), and
composition of the solution (type of xenobiotics,
pH, electrolyte) [1, 2].

Although EAOPs using BDD anodes usually
allows for significant reduction in xenobiotic’s
concentration, it has been observed that some
fraction of the parent compound as well as various
degradation (by)products may persist, even
showing significant toxicity [3]. These by-
products may include halogenated compounds
(trihalomethanes, haloacetic acids,
haloacetonitriles), carboxylic acids, sulfoxides and
many other specific compounds arising from the
structure of the original xenobiotics.

Herein, we will compare the design of various
electrochemical cells developed in our laboratory
with commercially available cells. Batch and flow-
by cells with planar BDD anodes as well as flow-
through cells with porous BDD anodes will be
presented. 3D-print technologies were using to
fabricate cells with separated anodic and cathodic
compartments. Degradation efficiency achieved
using selected cells was evaluated using e.g.,
doxycycline, amoxicillin, and paracetamol as
model xenaobiotics.

Financial support from the Czech Science Foundation
(project GACR 25-14463L), Grant Agency of Charles
University (project GAUK 392825), and Specific
Scientific Research at Charles University (SVV 260690)
is gratefully acknowledged.

[1] He Y.P., Lin H., Guo Z., Zhang W., Li H., Huang
W: Sep. Purif. Technol. 212, 802-821 (2019).

[2] Cornejo O.M., Murrieta M.F., Aguilar Z.G.,
Rodriguez J.F., Marquez A.A., Leon M.I., Nava
J.L.: Chem. Eng. J. 496, 153935 (2024).

[3] Mazaleuskaya L.L.: Pharmacogenet Genomics 25,
416 (2015).
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VSADZKOVA INJEKCNA ANALYZA

S ELEKTROCHEMICKOU DETEKCIOU
AKO UZITOCNY PROSTRIEDOK

V POTRAVINARSKEJ

A FARMACEUTICKEJ PRAXI

Lubomir Svore, Sotia Slagtanova, Monika Ceriianska,
Simona Nutterova, Marek HasSo

Slovenska technicka univerzita v Bratislave, Fakulta
chemickej a potravinarskej technoldgie, Ustav
analytickej chémie, Radlinského 9, 812 37 Bratislava,
lubomir.svorc@stuba.sk

Vsadzkova injekéna analyza (Batch Injection
Analysis, BIA) v spojeni s elektrochemickou
detekciou predstavuje perspektivnu analytickd
techniku s vysokou rychlostou analyzy, nizkou
spotrebou vzorky a reagencii, ako aj jednoduchou
implementaciou [1]. UmoZiuje priame a
reprodukovatel'né meranie bez potreby narocnej
pripravy vzoriek, ¢o ju predurcuje na aplikacie v
oblasti  potravinarstva a  farmaceutického
priemyslu.

Prednaska sa zameria na optimaliza¢né stratégie
pri vyvoji a validacii novych analytickych metéd
svyuzitim BIA systému s elektrochemickou
detekciou. Pozornost’ bude venovana konkrétnym
aplikaciam, ako je stanovenie farmaceutickych
ucinnych latok a potravinarskych aditiv (Obr. 1)
[2,3]. BIA s elektrochemickou detekciou sa javi
ako efektivny a robustny nastroj pre modernd
analytick( prax.
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Obr. 1 Moznosti uplatnenia BIA systému s elektro-
chemickou detekciou v analytickej praxi.

Tento prispevok vznikol s podporou VEGA MSVVaM
SR a SAV pre projekt ¢. 1/0036/24, 1/0017/23, APVV-
23-0066 a SK-PL-23-0013.

[1] Has$o M., Svorc L.: Monatsh. Chem. 153, 985-
1000 (2022).

[2] Haso M., Mataskova 1., Svorc L.: J. Food
Compos. Anal. 115, 105035 (2023).

[3] Hasso M., Sarakhman O., Purdi¢ S., Stankovié¢ D.,
Svorc L.: J. Electroanal. Chem. 942, 117578
(2023).
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PREDNASKY - SEKCIA 2:
ANORGANICKA CHEMIA
A MATERIALOVA CHEMIA

2P01

MECHANOCHEMICKA SYNTEZA
HYDROXYAPATITU ZA VYUZITIA
VAJECNEJ SKRUPINY: PREDPOKLADY
A PRVE EXPERIMENTY
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1Ustav geotechniky SAV, Watsonova 45, 040 01
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v Kosiciach, Komenského 68, 041 81 Kosice,
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3Faculty of Exact and Technical Sciences, University
of Rzeszow, 1, Pigonia str, Rzeszéw, 35-959, Poland
“lvan Franko National University of Lviv, 107
Tarnavskoho str, Lviv, 79017, Ukraine

Biokeramickeé materidly na baze hydroxyapatitu su
vel'mi zaujimavé z hl'adiska ich potencialnej aplikacie
vimplantatoch kibov a kosti. Konvenéné metody
pripravy tychto materidlov vo vicSine pripadov
vyuzivaju viacstupiiové zdihavé pristupy. V nasom
pripade sme pouzili mechanochemicky pristup.
Mechanochémia je alternativnou metdodou voci
tradicnej roztokovej chémii, kedy sa vyuZivaju
rozpustadla a nie je potrebné umelo zvySovat teplotu.
Vo vicsine pripadov mozno procesy realizovat
»zelensie®, ¢o sa demonstruje vypoctom metrik zelenej
chémie [1]. Navyse, ako zdroj vapnika sme pouZili
vajeCnu  Skrupinku, velmi vyznamny odpadovy
materidl. Vyhoda vyuzitia ~mechanochemickych
postupov pre zhodnotenie vaje¢ného odpadu bola
zddraznend napr. Vv prehladnom &lanku [2]. V rdmci
prispevku budi prezentované predbezné vysledky
mechanochemickej syntézy hydroxyapatitu. Okrem
iného aj fakt, Ze napriek dodrZaniu experimentalnych
podmienok v §tadii [3], ktorou sme sa in$pirovali,
dochéddzalo k velmi vyznamnému oteru korundu
z mlecich gul'6¢ok a stien mlecej komérky. Uspesnost
syntézy bola hodnotend pomocou RTG analyzy
avybrand vzorka bola analyzovana pomocou
transmisnej  elektronovej mikroskopie.  Vybrané
experimenty boli monitorované z hl'adiska zmien tlaku
a teploty pocas mletia. Napokon sa Upravou podmienok
podarilo ziskat takmer ¢isty hydroxyapatit bez oteru iba
S malym obsahom nezreagovaného kalcitu (vzhladom
na RTG analyzu). Svybranou vzorkou boli
uskutocnené aj testy embryotoxicity na kuracich
embryach. V budlcnosti sa planuje za pomoci
Statistického pristupu (planovanie experimentov,

metoda ~ ANOVA)  definitivne  optimalizovat’
podmienky mletia aby sa pripravil Uplne Cisty
hydroxyapatit. Rovnako sa planuje detailnejsia analyza
biokompatibility pripravenych materialov.

Tato praca vznikla za podpory Agentiry pre vyskum
a vyvoj (projekt APVV-23-0372) a grantovej agentlry
VEGA (projekt 2/0112/22).

[1] Fantozzi N., Volle J. N., Porcheddu A., Virieux D.,
Garcia F., Colacino, E.: Chem. Soc. Rev. 52, 6680-
6714 (2023).

[2] Balaz, M.: Adv. Colloid Interface Sci. 256, 256-275
(2018).

[3] Ferro A., Seixas T., Guedes M.: Ceram. Int. 50,
282-292 (2024).
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MXenes are a novel class of two-dimensional (2D)
inorganic materials with the general formula
M1 XnTx, obtained by selective etching the A-
layer from so-called MAX phases. In these phases,
"M" typically represents an early transition metal
such as Ti, V, or Mo; "A" is an element from
groups 13 or 14 of the periodic table (commonly
Al, Si, or Ga); and "X" stands for carbon and/or
nitrogen. Due to the weaker M—A bonds compared
to M-X bonds, the A-layer can be selectively
removed, yielding MXenes with exceptional
electrical, chemical, and mechanical properties
(Fig. 1) [1]. These unigue characteristics have
generated significant interest in MXenes for a wide
range of applications, including energy storage,
electronics, biosensing, and water purification.

The most widely used method for etching MAX
phases involves direct exposure to hydrofluoric
acid (HF). However, because of HF’s high toxicity
and associated environmental risks, there is
growing interest in alternative, more sustainable
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etching approaches. One promising strategy
involves the in situ generation of HF via the
reaction of hydrochloric acid (HCI) with various
fluoride salts [2]. Despite this, no systematic
investigation has yet addressed, how the specific
choice of fluoride salt influences the properties of
the resulting MXenes.

In this study, we synthesize Ti;C,Tx MXenes using
seven different fluoride salts - AgF, LiF, CuF,,
NiF2, MnF;, CoFs, and FeFs- and systematically
optimize the reaction conditions. We also explore
the subsequent surface functionalization with
biologically active y-aminobutyric acid (GABA)
of the resulting material, aiming to tailor their
properties for specific applications.

'A' layer with HF.

The authors would like to acknowledge the financial
support received from the projects of the Slovak
Research and Development Agency (APVV-22-0345
and APVV-23-0083). This work was supported by
funding received from the V4-Korea 2023 Joint Call.
This work was jointly supported by Qatar University
and the Institute of Chemistry, Slovak Academy of
Sciences-IRCC-2024-429.

[1] Cai Y., Xiao F.X.: Acta Phys. - Chim. Sin. 40,
2306048 (2024).
[2] BiW. etal.: Prog. Mater. Sci. 142, 101227 (2024).
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Patel
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cesta, 9, 845 36 Bratislava, Slovak Republic,
miroslav.boca@savba.sk

The main identified aspect in the corrosion of
Incoloy 800H/HT in molten FLiNaK (eutectic
mixture of LiF, NaF and KF) is the fact that
hydrogen, in the form of HF and/or H:0,
contributes to the corrosion acceleration
dramatically (up to six-fold) in comparison with
the only oxygen presence. This observation was

confirmed on the series of selected additives (CrFs,
CrFs.3H:0, Cr,03, Na,O, KF, and KHF,). The role
of additives was to serve as so-called corrosion
accelerators in order to speed up the corrosion
process of the material. The authors performed
accelerated corrosion tests to confirm previous
findings [1-3] and at the same time to resolve
inconsistencies found in the literature. From the
point of view of the corrosion efficiency of the
FLiNaK eutectic mixture on the Incoloy 800H/HT
model alloy, not only the effect of additions but
also their concentration of the listed salts
containing chromium, oxygen, hydrogen or water
was evaluated. In addition, two different crucible
materials were used, sintered alumina and glassy
carbon. Corrosion strength of investigated
additives increases in order Na,O < KF < Cr,03 <
CrF; < KF.HF < CrF3.3H,0O (Fig. 1). Corrosion
rate was found to be higher when glassy carbon
crucibles were used.
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Fig. 1 Dark green squares = hydrated CrFs, light green
circles = anhydrous CrFs;, black triangles = Cr;0s3,
yellow stars = NazO, violet spades = hydrated KF,
magenta crosses = anhydrous KF, full lines = glassy
carbon crucibles used, dash lines = alumina crucibles
used, dash-dot line = GC inserted into the alumina
crucible.

This work was supported by the Slovak Research and
Development Agency under the contract No. APVV-19-
0270 and by Slovak grant agency: VEGA 2/0083/24.

[1] Pavlik V., Boéa M., Kityk A.: Corros. Sci. 195,
110011 (2022).

[2] Pavlik V., Kontrik M., Bo¢a M.: New J. Chem. 39,
9841-9847 (2015).

[3] Patel N.S., Pavlik V., Kubikova B., Nosko M.,
Danielik V., Bo¢a M.: Corros. Eng. Sci. Technol.
54, 46-53 (2019).
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2P04

MAGNETOAKTIVNE ZLUCENINY MEDI-
CESTA KOVOVYCH KOMPLEXOV

K CIELU MOLEKULY DNA

Michaela Cervetakova, Jan Titis

Fakulta prirodnych vied, Ustav chémie

a environmentalnych vied, Univerzita sv. Cyrila

a Metoda v Trnave, Nam. J. Herdu 2, 917 01 Trnava,
Slovenska republika, cervenakova2@ucm.sk

Sti¢asna odborna literatura poskytuje mnozstvo
prikladov Cu(ll) komplexov analyzovanych z
roznych hladisk. Tieto komplexy sa beZne
vyuzivaji ako modelové systémy pri $tadiu
Strukturalnych, spektroskopickych, magnetickych,
redoxnych a Kkatalytickych vlastnosti [1]. V
poslednom obdobi sa Coraz vicSia pozornost
venuje aj ich potencialu v medicinskej chémii,
najmd farmakologickym  vlastnostiam  voci
mikroorganizmom a vybranym typom malignit.
Niektoré med’naté komplexy, ako napriklad
skupina lie¢iv Casiopeinas, uz postupili do
klinickych s§tadii  pri  liecbe onkologickych
ochoreni, ako st kolorektalny karcinom ¢i akitna
myeloidnd leukémia [2]. Okrem nich sa v
predklinickej faze uspeSne skumaju aj dalSie
neplatinové komplexy kovov, ako su Zelezo,
striebro ¢i ruténium, ktoré vykazuji unikatne
mechanizmy biologickej aktivity [3].

Motivovani sl'ubnymi biologickymi a $truktu-
rdlnymi vlastnostami komplexov, ako bolo
uvedené vysSie, a naSou neustdlou vedeckou
angazovanostou v tejto oblasti, prezentujeme
prehlad syntézy a charakterizacie niektorych
novych Cu(ll) komplexov typu [MLCL] a
[ML(H20)2(NOs)2]. Okrem toho sa na nasom
pracovisku  venujeme priprave biologicky
aktivnych komplexov prechodnych kovov (M =
Fe, Co, Ni), ktoré obsahuja r6zne N- a N,O-
donorové bioaktivne ligandy, ako napriklad 2,2'-
bipyridin, 1,10-fenantrolin a 2,2':6',2"-terpyridin.
Na urcenie Struktiry komplexov boli pouzité rézne
experimentalne techniky (scXRD, IR, UV-Vis,
EPR, fluorescen¢na spektroskopia, elementarna
analyza C/H/N/S) v kombinacii s vypoctovymi
metédami DFT a ab initio. KedZze DNA je
povaZzovana za  primarny ciel  vicSiny
protinadorovych a antimikrobialnych lie¢iv, bol
navrhnuty mechanizmus vézby syntetizovanych
komplexov na ct-DNA. Potencialne biologické
vlastnosti komplexov boli hodnotené in vitro
pomocou spektroskopickych metéd vo vodnom
roztoku, ¢im sa stanovila vidzbova konStanta Kp.
Vézbova afinita komplexov k ct-DNA bola dalej

skimand pomocou molekulového dokovania.
Predikcia biologickych a farmakokinetickych
vlastnosti bola realizovand pomocou online
nastroja SwissSADME. Antibakterialnu aktivitu
komplexov ~ sme analyzovali  Standardnou
bujénovou mikroriediacou metddou in vitro,
pri¢om sa stanovili hodnoty minimalnej inhibicnej
koncentracie (MIC). Testovanie prebehlo na
vybranych gram-pozitivnych a gram-negativnych
baktériach kmenoch Klebsiella, Pseudomonas,
Acinetobacter, Enterococcus a Staphylococcus.

Podakovanie patri predovsetkym mojmu Skolitelovi
prof. J. TitiSovi a Dr. E. Samolovej za meranie
krysStalografickych dat a rieSenie Struktur. Tato praca
vznikla vdaka financnej podpore projektu VEGA
1/0086/21 a FPVV 47-2025.

[1] Abdel-Rahman L.H., Abdelghani A.A., AlObaid
AA., El-ezz D.A., Warad I., Shehata M.R.,
Abdalla E.M.: Sci. Rep. 13, 3199 (2023).

[2] Figueroa-DePaz Y., Pérez-Villanueva J., Soria-
Arteche O., Martinez-Otero D., Gémez-Vidales V.,
Ortiz-Frade L., Ruiz-Azuara L.: Molecules 27,
3504 (2022).

[3] Hussain A., AIAjmi M.F., Rehman M.T. Amir S,
Husain F.M., Alsalme A., Siddiqui M.A,
Alkhedhairy A.A., Khan, R.A.: Sci. Rep. 9, 5237
(2019).
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LIGHT-INDUCED ISOMERIZATION OF
AZOPHENYL MOIETY IN SCO ACTIVE
Fe(I1) COMPLEX

Oliver Cierny!, Alexandra Sagatova, Jakub Orvos?,
Jan Moncol?, Ivan Salitrog!

'Department of Inorganic Chemistry, Faculty of
Chemical and Food Technology, Slovak University of
Technology in Bratislava, Radlinského 9, 81107
Bratislava, Slovak Republic, oliver.cierny@stuba.sk
2Department of Organic Chemistry, Catalysis and
Petrochemistry, Faculty of Chemical and Food
Technology, Slovak University of Technology in
Bratislava, Radlinského 9, 81107 Bratislava, Slovak
Republic

The octahedral Fe(ll) complexes of N-donor
ligands exhibit magnetic bistability (Spin
CrossOver process SCO) [1], which can be
controlled by external stimuli (temperature, light).
The spin state transition between Low-Spin and
High-Spin states is based on a change in the ligand
field strength. The main parameters characterizing
the SCO are the magnetic profile and its transition
temperature (Ti2) [2]. The light-induced SCO
controlled under isothermal conditions by ligand’s
moiety photoisomerization is known as the
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Ligand-Driven Light-Induced Spin Change (LD
LISC) effect [3].

The SCO active Fe(ll)
[Fe(L)3](ClO4)2.(CH3).CO (L =
(phenyldiazenyl)pyridin-2-yl]-1H-
benzo[d]imidazole) [3] with bidentate N-donor
organic ligands containing photoactive azophenyl
moiety was prepared to investigation of LD-LISC
effect in the complex. In the solid state, SQUID
magnetometry measurements demonstrate almost
complete thermal SCO with Ty, centered at 175 K.
However, upon desolvation, the Ty, shifts notably
to a higher temperature, approximately 219 K,
indicating that the removal of coordinating solvent
molecule stabilizes the LS state, thus requiring a
higher temperature to induce the spin transition.
Notably, the complex exhibits a partial Light-
Induced Excited Spin State Trapping (LIESST)
effect, where 532 nm irradiation excited about 43
% of Fe(ll) ions to the metastable HS state with
T(LIESST) at 49 K.

The authors are grateful for the financial support of
Slovak Grant Agencies (APVV-23-0006, APVV-22-
0172, APVV-20-0111, VEGA 1/0029/22, DS-FR-22-
0010) and the project "Large Projects for Excellent
Researchers" under the Recovery and Resilience Plan
of the Slovak Republic (09103-03-V03-00029). The
authors are also grateful to Slovak Chemical Society.

[1] Giitlich P., Hauser A., Spiering H.: Angew. Chem.
Int. Ed. 33, 2024-2054 (1994).

[2] Roux C., Zarembowitch J., Gallois B., Granier T.,
Claude R.: Inorg. Chem. 33, 2273-2279 (1994).

[3] Orvos J., Fischer R., Brachnakova B., Pavlik J.,
Moncol’ J., gagétové A., Fronc M., Kozisek J.,
Routaboul L., Bousseksoud A., Salitro§ I.: New J.
Chem. 47, 1488-1497 (2023).
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NEW ACTIVE SITE FOR ACTIVATION OF
MOLECULAR OXYGEN BY SPLITTING -
NON-PARALLEL NON-AXIAL
BINUCLEAR Fe SITES

Jifi Dédedek, Stépan Sklendk
J. Heyrovsky Institute of Physical Chemistry of the

CAS, Prague, Czech Republic, jiri.dedecek@jh-
inst.cas.cz

Activation of dioxygen attracts enormous attention
because of its potential for utilization of methane
and applications in other selective oxidation
reactions. One of possible ways, which has no
analogy in nature is splitting of molecular oxygen
over distant binuclear cationic site formed by two
transition metal ions stabilized in the zeolite matrix
in two opposite cationic sites distant ca. 0.7 nm

[1,2]. The split oxygen is enormously active and is

able to oxidize methane at room temperature.

However, this local arrangement represents strict

limitation to matrices capability to accommodate

distant binuclear cationic sites and thus limits,
together with requirements on Al organization in
the framework, number of possible catalysts and
maximum possible yield of the (pseudo)catalyst.

Our DFT calculations suggest new, non-axial non-

parallel arrangement of binuclear Fe(l1) site, which

is also able to split at low temperature molecular
oxygen.

[1] Tabor E., Dedecek J., Mlekodaj K., Sobalik Z.,
Andrikopoulos P.C., Sklenak S.: Sci. Adv. 6,
€aaz9776 (2020).

[2] Sklenak S., Dedecek J.: Chem. Soc. Rev., in press.

2P07

OPTIMALIZACE SYNTEZY
MAKROCYKLICKYCH LIGANDU
S VYUZITIM LINEARNICH PUMP
A PRUTOCNEHO REAKTORU

Bohuslav Drahos§, Eva Zahradnikova

Katedra anorganické chemie, Piirodovédeckd fakulta,
Univerzita Palackéijo v Olomouci, 17. listopadu 12,
779 00, Olomouc, CR, bohuslav.drahos@upol.cz

Templatova syntéza je jednim z nejpouzivanéjsich
syntetickych postupti pro pfipravu makro-
cyklickych liganda [1]. Vramci optimalizace
syntézy 15-17¢lennych pyridinovych makrocyk-
lickych ligand (15-pyNsOz, 17-pyNsO2, Obr. 1)
[2,3], ktera je zaloZzena na vzniku Mn(I1) komplexu
Schiffovy baze z pyridin-2,6-dikarbaldehydu
a prislu§ného diaminoetheru V prvnim
makrocyklizaénim kroku a nasledné¢ na jeho
redukci pomoci NaBH4 a demetalaci, byl ménén
zpusob piidavani reaktantd v prvnim kroku, ato
od nejjednodussiho uspotradani pomoci délici
nalevky, ptes vyuziti jedné nebo dokonce dvou
linedrnich pump, az po nejsofistikované;si
provedeni reakce v pruto¢ném civkovém reaktoru.
Zménou usporadani, které zlepSuje kontinualnost
pfidavku  reaktanti a jejich rovnomérné
smichavani bez koncentracnich vykyvl, se
podatilo vyrazné zvysit vytézky reakce z ~70 na
~90 % a snizit mnozstvi vedlejSich produkti.
Diskutovana experimentalni usporadani
ptedstavuji budoucnost syntézy analogickych
systémil i dalSich organickych a komplexnich
sloucenin.
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Obr. 1 Strukturni vzorce pfipravovanych liganda
spolecné se schématem jejich syntézy.

Tato prace vznikla za institucionalni podpory Katedry
anorganické chemie PrF Univerzity Palackého v
Olomouci.

[1] Costisor O., Linert W.: Metal mediated template
synthesis of ligands. World Scientific Publishing
(2004).

[2] Antal P., Drahos B., Herchel R., Travnicek Z.:
Inorg. Chem. 55, 5957-5972 (2016).

[3] Zahradnikova E., Pichon C., Duhayon C., Sutter J.-
P., Hala$ P., Drahos B.: RSC Adv. 14, 28138-28147
(2024).
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UDRZATELNA MODIFIKACIA 3D
TLACENYCH UHLIKOVYCH SENZOROV:
PLAZMOVA DEGRADACIA PLA A
ELEKTROPOLYMERIZACIA VODIVEHO
POLYMERU PEDOT

Katarina Gregova!, Miroslav Kovag!, ubomir Svorc?,
Sladana Purdi¢?, Pavol Gemeiner!

'Oddelenie polygrafie a aplikovanej fotochémie,
Fakulta chemickej a potravinarskej technoldgie,
Slovenské technicka univerzita v Bratislave,
Radlinského 9, 812 37 Bratislava, Slovenska
republika, katarina_gregova@stuba.sk

2Ustav analytickej chémie, Fakulta chemickej

a potravinarskej technologie, Slovenska technicka
univerzita v Bratislave, Radlinskeho 9, 812 37
Bratislava, Slovenské republika

University of Belegrade, Faculty of Chemistry,
Belgrade, Serbia

Aktudlny vyskum aktivacie 3D tlacenych
elektrdd/senzorov z polymérnej matrice kyseliny
polymliecnej (PLA) a vodivych uhlikovych castic
sa zameriava na ekologické alternativy k stan-
dardnym metoédam vyuzivajicim toxické chemi-
kalie. Jednou z alternativ je povrchova Uprava
nizkoteplotnym  atmosférickym  plazmovym
vybojom, ktory degraduje izolujicu PLA,
spristupnuje vodivé uhlikové nanocastice, ¢im
zvySuje elektrochemicka aktivitu [1]. Takto

upraventd  elektrédu je mozné nasledne
modifikovat’, napr. 2D materidlmi, oxidmi kovov,
pripadne enzymami za UCelom pripravy
biosenzorov. Na modifikaciu je mozné vyuzit' aj
vodivé polyméry, najma poly(3,4-
etyléndioxytiofén) (PEDOT). Modifikécia
PEDOT-om preukdzala zvySeni selektivitu
a aktivitu [2]. Navyse, dopovanie PEDOTu, napf.
dodecylsiranom  sodnym  (SDS), zvySuje
filmotvornost’ a elektrickli vodivost. Dopovany
PEDOT sa na povrch nanesie elektropo-
lymerizaciou z vychodiskového roztoku mono-
méru 3,4-etyléndioxytiofénu a SDS pbsobenim
prudu velkosti 1 mA [3].

V praci boli pripravené PLA/CNT elektrody
povrchovo aktivované atmosférickou plazmou
a nasledne modifikované elektropolymerizéaciou
PEDOT-om. Mikroskopickd analyza (SEM)
potvrdila degradaciu PLA uz po 5 sekundach.
Meranim cyklickej voltampérometrie elektrody
bez plazmovej Upravy nevykazovali
elektrochemicku aktivitu v redoxnom mediatore
[Fe(CN)e]*"*. Aktivécia plazmou spdsobila narast

aktivity, sidealnymi parametrami pre 40
sekundovu aktivaciu. Néslednou
elektropolymerizaciou =~ PEDOT:SDS doslo

k dodato¢nému  vylepSeniu elektrochemickych

vlastnosti.

Na zaklade dosiahnutych vysledkov modzeme
samotnl plazmovd Upravu, ako aj jej kombinaciu
s elektrodepoziciou PEDOT:SDS povazovat za
ekologicku alternativu na vyrobu lacnych
a citlivych senzorov.

Autori by touto cestou radi podakovali grantovym
agentiram VEGA aAPVV za financmi podporu
vyskumu prostrednictvom projektov VEGA 2/0136/24,
VEGA 1/0036/24, bilateralneho APVV SK-SRB-23-
0025 a APVV-23-0066. Za financnu podporu patri
podakovaniej STU — Programu na podporu mladych
vyskumnikov.

[1] Kalinke C. et al.: Analyst 145, 1207-1218 (2020).

[2] Liao M. etal.: Electrochem. Commun. 165, 107754
(2024).

[3] Wu X. et al.: J. Electroanal. Chem. 758, 26-32
(2015).
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VYUZITIE KVANTOVEJ CHEMIE PRE
YYSKUM MAGNETIZMU KOMPLEXOV
ZELEZA

Radovan Herchel

Katedra anorganické chemie, Prirodovédecka fakulta,
Univerzita Palackévho v Olomouci, 17. listopadu 12,
779 00 Olomouc, CR, radovan.herchel@upol.cz

Problematika magnetickych vlastnosti Zeleznatych
¢i zelezitych koordinacnych zlucenin je pomerne
Siroka, pretoze v obidvoch, bezne dostupnych
oxida¢nych ¢islach II a lll, bolo pripravenych
mnoho  komplexov  vykazujicich  kriZenie
spinovych stavov (z angl. ,,spin crossover)
najCastejSie vyvolanych zmenou teploty alebo
pésobenim  Ziarenia. Okrem toho, existuju
komplexy ktoré vykazuji tzv. spinovo zmieSané
stavy (z angl. ,,spin-admixed state), v ktorych su
vysledné vlastnosti désledkom prispevkov stavov
sréznou multiplicitou, adochadza k zna¢nym
zmendm v magnetickej anizotropii tychto latok.

Prispevok bude zamerany na prehlad vyuZitia
tedrie funkcionalu hustoty (DFT) a post-Hartree-
Fockovych metod (CASSCF/NEVPT2) vo
vyskume Zelezo-obsahujucich  koordinacnych
zluenin, jednak k pochopeniu ich elektronovej
Struktary ale aj pre interpretaciu  °'Fe
Mdossbauerovej spektroskopie [1-3].

Autor dakuje za financnu podporu z instituciondlnych
zdrojov Katedry anorganickej chémie, PFF UP v
Olomouci  a projektom  uvedenych v citovanych
publikaciach.

[1] Antal P., Nemec 1., Pechousek J., Herchel R.:
Inorganics 10, 199 (2022).

[2] Smékal Z., Novék P., Zeller M., Antal P., Cizmar
E., Herchel R.: Polyhedron 212, 115586 (2022).

[3] Nemec I., Kotaskova L., Herchel R.: Cryst. Growth
Des. 23, 1323-1329 (2023).
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VYUZITIE BIOCHARU

V SIETOTLACENYCH
ELEKTROCHEMICKYCH SENZOROCH
NA DETEKCIU SARKOZINU

Miroslav Kova&!, Karolina Collakova?, Michal
Hatala', Andrej Vikartovsky?, Lenka Lorencova?,
Alenka Siskova-Opalkova®, Martin Nosko®, Pavol
Gemeiner!
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cesta 5807/9, 845 38 Bratislava

SUstav materialov a mechaniky strojov, Slovenska
akadémia vied, Dubravska cesta 9/6319, 845 13
Bratislava

Stadia sa zaobera vyvojom a charakterizaciou
sietotlacenych biosenzorov na baze biocharu
uréenych na elektrochemicka detekciu sarkozinu,
ktory je povazovany za potencialny biomarker
rakoviny prostaty [1]. Biochar bol pripraveny
pyrolyzou Supiek zemiakov a mrkvy pri teplote
1000 °C a nasledne pouzity ako uhlikovy material
pri vyrobe funkénych elektrod. Vdaka vysokej
porozite, Specifickému povrchu, obsahu uhlika,
funkénym skupindam a primeranej elektrickej
vodivosti predstavuje biochar ekologickd a
udrzatelnu alternativu ku tradiénym uhlikovym
materidlom [2]. Elektrédy boli pripravované v
kombinacii s Casticami  grafitu s cielom
optimalizovat’ ich vodivé vlastnosti [3]. Ich
elektrické a Strukturalne vlastnosti boli hodnotené
pomocou merania plo$ného odporu, optickej a
SEM mikroskopie, ako aj testu adhézie. KI'acovou
analytickou metddou bola cyklicka
voltampérometria, vyuZzitd na dvoch urovniach —
na charakterizaciu elektrod v elektrolyte s
redoxnym parom [Fe(CN)s]* '+, kde sa preukézal
pozitivny vplyv elektrochemickej aktivacie v 0,5
M NaOH, a nasledne na detekciu sarkozinu pri pH
7,4. Vysledky ukézali, Zze 100 % biocharové
elektrody dosahovali vyssi faradaicky prud nez
grafitové, ¢o potvrdzuje ich vyssiu elektroche-
mickt aktivitu, citlivost’ a aplika¢ny potencial v
oblasti biosenzoriky a klinickej diagnostiky.

Za podporu ndsho vyskumu dakujeme Agentire na
podporu vyskumu a vyvoja (APVV-23-0066) a Vedeckej
grantovej agentiire MSVVaM SR (VEGA 2/0136/24).

[1] Carnei N. et al.: Int. J. Mol. Sci. 14, 13893-13908
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[2] Florian G.F. etal.: J. Compos. Sci. 8, 220 (2024).
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2P11
SOLUBILITY INVESTIGATION OF
SELECTED RE,O; IN (LiF-NaF)EUT vs (LiF-
NaF-REF;) MOLTEN SYSTEMS

Blanka Kubikova, Jarmila Mlynarikova, Zuzana
Vaskova, Oksana Matselko, Miroslav Boca

Institute of Inorganic Chemistry SAS, Dubravska
cesta, 9, 845 36 Bratislava, Slovak Republic,
blanka.kubikova@savba.sk

Rare earth (RE) elements play important role in the
material chemistry and this fact causes a constant
increasing demand of these metals. European
Union (EU) suffers from the lack of raw materials
in general, RE elements including. These elements
belong to the group of critical raw materials
defined by the EU with very low recycling level
[1]. The recycling seems to be the efficient way
how to reduce the dependence on imports of raw
materials, reduce the volume of waste and how to
increase the sustainable development.

Molten salt electrolysis is an industrial method for
the extraction of RE elements from corresponding
mixtures, including oxides. It is known that the
solubility of rare earth oxides (REO) is not high
but the presence of RE fluorides increase the
solubility.

Our recent work was focused on solubility study
of selected RE2Os in the molten mixture of LiF-
NaF-REFs;. The solubility investigation was
measured by thermal analysis of molten mixtures
and XRD analysis of the solidified samples.
Solubility limit was finally determined based on
the presence of RE2Os patterns in the XRD records
of solidified mixtures.

This work was supported by Slovak grant agency:
VEGA 2/0083/24.

[1] https://eur-lex.europa.eu/legal-
content/SK/TXT/?uri=CELEX:52020DC0474.
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SALICYLATOMEDNATE KOMPLEXY
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20ddelenie fyzikalnej chémie, Fakulta chemickej a
potravinarskej technologie STU v Bratislave,
Radlinského 9, 812 37 Bratislava

V ramci nasho vyskumu boli pripravené Styri
dvojjadrové med’naté komplexy 1-4 obsahujlice
N,N-donorovy ligand 1,10-fenantrolin a rézne
halogénderivaty kyseliny salicylovej ako O-
donorové ligandy. Struktarna charakterizacia
(XRD, UV-Vis, IR, EPR, ESI-MS) potvrdila, ze
v8etky komplexy maju v tuhej faze geometriu
dvoch  distorznych  Stvorcovopyramidalnych
jednotieck  prepojenych  spolo¢nou  hranou.
Molekulové usporiadanie je stabilizované n-m
interakciami  medzi aromatickymi systémami
ligandov [1].

Komplexy 1-4 vykazuju interkalaény spdsob
interakcie s molekulou DNA. Interakcia s
hovadzim sérovym albuminom (BSA) bola
kvantifikovand pomocou vizbovych konstant (K =
10*-10° M), ¢o poukazuje na vysoku afinitu
k transportnym  proteinom [2].  Biologicka
relevantnost’ tychto komplexov bola podporena
ich mimetickou aktivitou superoxiddismutazny
(SOD), pricom komplex 3 dosiahol najvyssiu
antioxida¢nu tc¢innost’.

Okrem toho komplex 3 preukazal najvyssiu
katalytick( efektivitu pri oxidacii 3,5-di-terc-
butylkatecholu  na zodpovedajuci chinén v
prostredi DMSO/metanol. Vysledky poukazuju na
potencial tychto komplexov pre aplikacie v oblasti
bioanorganickej chémie a biomimetickych
systémov.

T&to praca vznikla s podporou grantov APVV-23-0006,
VEGA 1/0686/23 a VV-MVP-24-0039.

[1] Listiak M., Jozefikova F., Valentova ],
Zahradnikové E., Varga R., Samol'ova E., Litecka
M., Luspai K., Puchonova M., Malcek Simunkové
M., Moncol’ J.: Eur. J. Inorg. Chem. 202500143
(2025).

[2] Findik M., Turkkan E., Pehlivanoglu S., Sayin U.,
Ceylan, U., Akgemci E.G.: Inorg. Chem. Commun.
156, 111300 (2023).
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2P13
VRSTVA POREZNIHO UHLIKU NA
KERAMICKEM NOSICI

Sajida Perveen, Véclav Slovak

Qstravské univerzita, Dvorakova 7, 701 03 Ostrava,
CR, vaclav.slovak@osu.cz

Tato studie se zabyva piipravou, charakterizaci a
hodnocenim tenkych vrstev porézniho uhliku
nanesenych na keramickou pénu s cilem zlepsit
adsorpéni 0U¢innost a mechanickou stabilitu
materiall pro environmentalni aplikace. Byly
testovany tfi typy prekurzori — dievny dehet,
floroglucinol a sachar6za — a porovnavany z
hlediska mechanickych vlastnosti, obsahu uhliku,
morfologie povrchu a texturdlnich parametra.
SEM analyza odhalila rozdily v povrchové
morfologii jednotlivych vrstev, pticemz floroglu-
cinol a sachardza poskytly hladké, kompaktni
povlaky s dobrou adhezi. Adsorp¢ni zkousky s
methylenovou modii ukazaly vyrazné vyssi
kapacitu u sachar6zového vzorku, zatimco vrstvy
z dehtu a floroglucinolu vykazovaly niz§i u¢innost.
Adsorpce jodu a BET analyza dale potvrdily, Ze
vybér prekurzoru a jeho chemicka uprava
vyznamné  ovliviiuji  porozitu  vysledného
uhlikového filmu. Vysledky ukazuji potencial
téchto tenkych wvrstev porézniho uhliku pro
aplikace v oblasti filtrace, katalyzy ¢i sanace vody.
Budouci vyzkum se zaméfi na optimalizaci
syntézy a vyuziti levnéjSich a ekologickych
prekurzort pro rozsifeni praktického vyuziti téchto
materidlf.

Tato prdce byla podporena projektem SGS08/PiF/2025
Ostravské univerzity.
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THERMALLY AND LIGHT-INDUCED SPIN
CROSSOVER IN IRON(IIT) COMPLEXES
WITH BENZOPHENONE-BASED PENTA-
AND HEXADENTATE SCHIFF BASE
LIGANDS

Luk4s Pogany?!, Jan Moncol?, lvan Nemec?, Ivan
Salitro*

!Department of Inorganic Chemistry, Faculty of
Chemical and Food Technology, Slovak University of
Technology in Bratislava, 812 37 Bratislava, Slovakia,
ivan.salitros@stuba.sk

2Department of Inorganic Chemistry, Faculty of
Science, Palacky University, 17. listopadu 12, 771 46
Olomouc, Czech Republic

First-row transition metal complexes with 3d" (n=
4-7) electronic configuration of central ion and

octahedral symmetry can exhibit spin-crossover
(SCO) magnetic bistability. These complexes
function as molecular switches due to their ability
to reversibly and reproducibly transition between
high-spin (HS) and low-spin (LS) states in
response to external stimuli such as temperature,
pressure, light, or magnetic fields. SCO can be
further tuned through various chemical
modifications, including ligand substitution,
variation of co-crystallized solvents, and the
choice of counter-anions.

While Fe(I1)-SCO complexes have been
extensively studied, Fe(Il11)-SCO systems have
also garnered significant attention due to their
superior air stability, making them more viable for
practical applications. Among these, iron(lll)
complexes with pentadentate (N3O:) and
hexadentate (N4O2) Schiff base ligands are
particularly well-documented, as these ligand
frameworks effectively promote SCO behavior.
Herein we report the comprehensive of thermal
and light-induced SCO in a series of iron(lll)
complexes with penta- and hexadentate Schiff
base ligands (Fig. 1). The presence or absence of
SCO bistability was found to depend critically on
three factors: (i) subtle structural variations in the
Schiff base ligands, (ii) the nature of coordinated
versus non-coordinated pseudohalide anions, and
(iii) the inclusion or exclusion of lattice solvent
molecules.

0 160 260

T/IK
Fig. 1 Molecular structures of iron(I11) Schiff base
complexes and their SCO properties.

The authors are grateful for the financial support of
Slovak Grant Agencies (APVV-23-0006, APVV-22-
0172, VV-MVP-24-0039, VEGA 1/0029/22) and the
project "Large Projects for Excellent Researchers"
under the Recovery and Resilience Plan of the Slovak
Republic (09103-03-V03-00029).

[1] Pogany L. et al.: New J. Chem. 41, 5904-5915
(2017).

[2] Pogéany L. et al.: Chem. Eur. J. 24, 5191 (2018).

[3] Pogéany L. et al.: ChemPlusChem 84, 358 (2019).
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2P15

NOVEL HALF-SANDWICH Rh(l11)
COMPLEXES AS POTENTIAL
ANTICANCER DRUGS

Slavomira Sterbinska, Pavel Starha

Department of Inorganic Chemistry, Faculty of
Science, Palacky University Olomouc, 17. listopadu
12, 77 146 Olomouc, Czech Republic,
slavomira.sterbinska@upol.cz

The undesirable side effects of Pt drugs, which are
now used in cancer treatment, have led to the
development of new alternatives based on other d-
metals such as Ru, Rh, Os, Ir or Ta [1]. Despite
initial prejudices against possible toxicity, Rh(l1l)
compounds have become very promising
candidates in anticancer therapy [2].

For this purpose, three new half-sandwich Rh(l11)
compounds, namely [Rh(n®-Cp™")CI(L1)]PFs,
[Rh(n-Cp*)CI(L1)]PFs and [Rh(n®-
Cp™")(abpt)CI]JPFs, where HCp™ = 4-(2,3,4,5-
tetramethylcyclopenta-2,4-dien-1-yl)biphenyl, L1
= N-[1-(anthracene-9-yl)-methylidene]-3,5-
di(pyridin-2-yl)-4H-1,2,4-triazol-4-amine, HCp*
= pentamethylcyclopentadiene and abpt is 3,5-
di(pyridin-2-yl)-4H-1,2,4-triazol-4-amine,  have
been prepared by microwave reactions of the
corresponding dimer and the ligand L1 or abpt in
methanol. All these compounds were fully
characterized by elemental analysis, IR, *H-NMR,
UV-Vis spectroscopy and mass spectrometry.

For the aim of biological testing, the stability and
possible photopotentiation of the complexes in the
DMF/D,0 with PBS (phosphate-buffered saline)
mixture, and consequently their interactions with
NADH (nicotinamide adenine dinucleotide) and
NAD* molecules were studied using UV-VIS
spectroscopy in the dark and after irradiation with
blue light (A =425 nm), supported by *H-NMR and
mass spectrometry experiments. The studied L1-
containing complexes showed markedly higher
ability to oxidize NADH to NAD" when irradiated
as compared with control experiments in the dark.
This observation indicated that these compounds
are photosensitive and have a potential for the field
of photodynamic therapy.

This work was supported by institutional sources of the
Department of Inorganic Chemistry, Palacky
University Olomouc, Czech Republic.

[1] Mcquitty R.J.: Sci. Prog. 97, 1-19 (2014).

[2] Starha P., Dvorék Z., Travni¢ek Z.: J. Organomet.
Chem. 872, 114-122 (2018).
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MEDNATE KOMPLEXY SCHIFFOVYCH
ZASAD ODVODENE OD PYRIDIN-2-
KARBALDEHYDU-N-OXIDU: STUDIUM
ICH INTERAKCIE S BIOMOLEKULAMI
(DNA, BSA) A PROTINADOROVEJ
AKTIVITY

Jindra Valentova?, Barbora Svitkova?, Peter Baran®

!Farmaceutické fakulta, Univerzita Komenského v
Bratislave, Slovensko, valentova@fpharm.uniba.sk
2Ustav experimentélnej onkoldgie, Biomedicinske
vyskumné centrum, SAV, Bratislava, Slovensko
$Department of Chemistry and Biochemistry, Juniata
College, Huntingdon, USA

Komplexy Schiffovych z&sad odvodené od
aminokyselin a aromatickych aldehydov patria
medzi koordina¢né zluceniny so Sirokym spektrom
biologickych aktivit. V praci sme sa zamerali na
pripravu, charakterizaciu nového typu komplexov
medi so Schiffovymi bazami odvodenymi od
pyridin-2-karbaldehyd-N-oxidu a roznych
aminokyselin — kys. 2-aminoizobutanovej, f-
alaninu, kys. 3-aminobutanovej. Komplexy
vykazovali §tvorcovo-planarnu alebo Stvorcovo-
pyramidovu  koordina¢nii  geometriu  medi.
Interakcia pripravenych komplexov s DNA
a sérovym albuminom (BSA )bola hodnotena
réznymi technikami (UV-Vis, FLD spektroskopia,
viskozimetria) a sledovala sa ich schopnost’
hydrolyticky Stiepit molekulu DNA. Najvyssia
nukledzova aktivita bola pozorovana u komplexu
s kys. 2-aminoizobutanovou, ktora téinne $tiepila
plazmidovi DNA do jej linedrnej formy. Tento
komplex vykadzal aj najvyraznejSiu afinitu
k sérovému albuminu. Cytotoxicita komplexov
bola hodnotend na rakovinovych bunkovych
liniach A549, HepG2 a na zdravych bunkach HEL
(plicne fibroblasty). Komplexy vykazovali
vyznamny cytotoxicky u¢inok na HepG2
rakovinovych bunkach, porovnatelny s cis-
platinou. Genotoxicky uc¢inok, morfologické
zmeny cytoskeletu a mitochondrialna toxicita bola
stanovend v rakovinovych bunkach HepG2 a
zdravych bunkach HEL po 72 hodinach aplikacie.
Po aplikacii komplexu sa pozorovali zmeny
cytoskeletu v normalnych aj rakovinovych
bunkéach vratane rozpadu aktinovej siete.

Préca bola podporena grantom VEGA 1/0661/24
a APVV-23-0349.
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CATALYTIC PERFORMANCE OF
MODIFIED MONTMORILLONITES IN
THE PRINS REACTION OF INDENE WITH
PARALDEHYDE

Eva Vrbkova, Michaela Hlinkova, Eliska Vysko¢ilova

Department of Organic Technology, University of
Chemistry and Technology Prague, Technicka 5,
Prague, Czech Republic, eva.vrbkova@vscht.cz

The target product of the Prins reaction between
indene and paraldehyde, 4,4a,5,9b-tetrahydro-2,4-
dimethylindeno[1,2-d]-1,3-dioxin, is of interest
due to its applications in the fragrance industry and
its reported biological activity, including effects on
the growth of certain bacteria.

In this study, a series of montmorillonite-based
catalysts were prepared by acid treatment (using
sulfuric, hydrochloric, and nitric acids) and ion-
exchange modification with multivalent metal
cations (Sn*', Zr*, and Fe**). The physicochemical
properties of the prepared materials were
comprehensively characterized using X-ray
fluorescence (XRF), nitrogen physisorption, and

temperature-programmed
techniques.

The catalytic activity of these materials was
evaluated in the Prins cyclization of indene with
paraldehyde under different reaction conditions.
Acid-treated montmorillonites exhibited
consistently high catalytic performance, achieving
conversions in the range of 95-97% with 100%
selectivity toward the desired product (24 h).
Among the ion-exchanged materials, Sn*- and
Zr*-modified montmorillonites demonstrated the
highest activity, with conversions between 74—
82% (100% selectivity, 24 h).

The influence of various reaction conditions
(catalyst type and loading, solvent, reaction
temperature, and reactant molar ratio) was
systematically investigated. The findings confirm
that modified montmorillonites serve as efficient
heterogeneous catalysts for this transformation and
represent their first reported application in the
Prins reaction of indene with paraldehyde.

desorption  (TPD)

PREDNASKY - SEKCIA 3:
ORGANICKA CHEMIA A POLYMERY

3P01

SYNTEZA AMFIFILNYCH DERIVATOV
BENZIMIDAZOLU AKO 3
POTENCIALNYCH ANTINEOPLASTIK

Dusan Bortiidk, Alex Ondruska, Viktor Milata, Daniel
Végh
Fakulta chemickej a potravinarskej technoldgie STU v

Bratislave, Radlinského 9, 812 37 Bratislava,
dusan.bortnak@stuba.sk

Predkladana praca sa zameriava na navrh, syntézu
a charakterizaciu novych amfifilnych zlucenin
odvodenych od derivatov benzimidazolu, ktoré su
perspektivne v oblasti onkologickej liecby. Tieto
heterocyklické¢ zliCeniny st zname pre svoj
vyznamny antineoplasticky potencial, avSak ich
nizka rozpustnost vo vodnom prostredi casto
limituje ich biologickll dostupnost’ a terapeutickl
ucinnost’ [1].

Hlavnym cielom nasho vyskumu bolo prekonat’
toto obmedzenie modifikaciou hydrofobnych

benzimidazolovych skeletov za ucelom zvySenia
ich biologickej dostupnosti a selektivity.
Navrhnuté molekuly pozostavaju z hydrofobnej
Casti, tvorenej samotnym benzimidazolovym
jadrom, a pripojenej hydrofilnej Ccasti. Tato
amfifilnd povaha umoziiuje pripravenym latkam
tvorbu supramolekularnych agregéatov vo vodnom
prostredi, ako si micely alebo dvojvrstvové
Struktiry, ¢im dochddza k ich efektivnej
solubilizacii [1].

Prvotné vysledky naznacuju, ze takto solubilizo-
vané derivaty, ako napriklad perspektivne
zluCeniny typu TLD-1433 (Obr. 1), sa javia byt
slubnymi kandidatmi pre d’alsi vyvoj. Vysledky
tejto prace tak poukazuju na velky potencial
tychto novo navrhnutych zlucenin ako platformy
pre vyvoj novej generacie antineoplastik
s vylepSenymi farmakokinetickymi vlastnost’ami

2.
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Obr. 1 Struktara TLD-1433

antineoplastika
vyuzivaného vo fotodynamickej terapii.

Tato praca bola vypracovana s podporou projektu
VEGA 1/0385/25.

[1] Pham T.C., Nguyen V.-N., Choi Y., Lee S., Yoon
J.: Chem. Rev. 121, 13454-13619 (2021).

[2] Kulkarni G.S., Lilge L., Nesbitt M., Dumoulin-
White R.J., Mandel A., Jewett M.A.S.: Eur. Urol.
Open Sci. 41, 105-111 (2022).
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"Department of Physical Chemistry, Faculty of
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Technology, Radlinského 9, SK-81237 Bratislava,
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8Center for Advanced Materials and Applications
(CEMEA), Slovak Academy of Sciences, Dubravska
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*Institute of Physics, Slovak Academy of Sciences,
Dubravska cesta 9, SK-845 11 Bratislava, Slovakia

The development of novel photochromic systems
that respond effectively to external light stimuli
remains a key focus in contemporary materials
science. While numerous organic photoswitches
demonstrate efficient photochromic behavior in
solution, achieving robust photoswitching in the
solid state is still uncommon and presents ongoing
challenges in modern photochemistry [1].

Over the past decade, bistable diaryl- and
triarylhydrazone photoswitches have attracted
considerable interest due to their straightforward
synthesis, modular structural design, and, notably,
their exceptional thermal stability coupled with
efficient photoconversion.

In this lecture, we will present the unique
photochromic behavior of triarylhydrazones
featuring a perfluorinated hydrazine phenyl ring.
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These compounds exhibit remarkable solid-state

photochromism  that  deviates from the
conventional E/Z isomerization observed in
diarylhydrazones. Instead, their  switching

mechanism involves an excited-state

intramolecular proton transfer (ESIPT) as a key
step (Fig. 1) [2].
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Fig. 1 Photochromic behaviour of triarylhydrazones

bearing perfluorated hydrazine phenyl ring in the solid
state.

Funded by the EU NextGenerationEU through the
Recovery and Resilience Plan for Slovakia under the
project No. 09103-03 V04-00062 (M.C.; revealing the
reaction mechanism) as well as the Slovak Research
and Development Agency (M.M.; APVV-20-0098;
initial phase).

R

[1] Gonzalez A., Kengmana E.S., Fonseca M.V., Han
G.G.D.: Mater. Today Adv. 6, 100058 (2020).

[2] Mravec B., Budzék S., Medved’ M., Pasteka L.F,
Lazar P., Prochazkov4 E., Ruzic¢ka A., Kozisek J.,
Vegso K., Bodik M,. Siffalovi¢ P., Svec P., Filo J.,
Cigan M.: J. Am. Chem. Soc. 147, 2421-2431
(2025).
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MECHANOCHEMICAL CROSS-
COUPLINGS OF ORGANOZINC
COMPOUNDS

Tomas Camy’, Dominika Mravcova, Barbora
Steinhiiblova, Radovan Sebesta

Department of Organic Chemistry, Faculty of Natural
Sciences, Comenius University Bratislava, llkovi¢ova
6, 842 15 Bratislava, Slovakia, tomas.carny@uniba.sk

Although many cross-coupling reactions have
become an almost routine part of the research,
significant challenges remain, and more practical
or mild reaction conditions are highly desirable.
The primary disadvantages are sensitivity to
moisture and oxygen, requirement to operate at
low temperatures and high reactivity. Transition-
metal-catalyzed  a-arylations  of  carbonyl
compounds have shown to be a useful strategy for
the synthesis of a-arylesters, however the use of
strong basic conditions and difficult handling of

organozinc compounds are major drawbacks. On
the  other  hand, operationally  simple
mechanochemical cross-coupling of Reformatsky
zinc-enolates carried at ambient conditions, where
granulated zinc is activated in-situ by
mechanochemical force, can overcome these
challenges [1]. Less reactive and commercially
more affordable aryl bromides provided the
desired products in good to excellent yields in
comparison to aryl iodides. The optimized
conditions were applied in scale-up reaction and in
the synthesis of esters, amides, and derivatives of
natural ~ products.  Furthermore, we are
investigating the reactivity of Reformatsky
enolates with solid thianthrenium salts, that can be
used as unconventional electrophiles suitable for
mechanochemical  cross-coupling  reactions.
Recently, thianthrenium salts were successfully
used as electrophiles in the mechanochemical
cross-coupling together with organozinc pivalates
(Scheme 1) [2,3].
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Thianthrenium salt

Organozinc pivalate
Scheme 1 Mechanochemical
organozinc compounds.

cross-couplings  of

This work was supported by the Slovak Research and
Development Agency under the Contract APVV-22-
0167 and the EU NextGenerationEU through the
Recovery and Resilience Plan for Slovakia under the
project No. 09103-03-V04-00024.

[1] Carny T., Mravcova D., Steinhiiblova B., Sebesta
R.: Adv. Synth. Catal. 366, €202401403 (2024).

[2] Carny T., Pefiagka T., Andrejéik S., Sebesta R.:
Chem. Eur. J. 28, €202202040 (2022).

[3] Carny T., Mart M., Blauciak M., Steinhiiblové B.,
Sebesta R.: ChemCatChem 17, 202500373
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MOLECULAR IMPRINTING:
OPTIMIZING REACTION PARAMETERS
FOR TARGETED EXTRACTION

Lada Dolejsova Sekerova, Anna Smidova, Anna
Kftizova, Eliska Vyskocilova

Department of Organic Technology, University of
Chemistry and Technology Prague, Technicka 5, 166
28 Praha 6, Czech Republic, lada.sekerova@vscht.cz

Molecularly imprinted polymers (MIPs) are
synthetic materials engineered to recognize and
selectively bind specific target molecules, offering
promising applications in separation science,
sensing, and drug delivery [1,2].

This study focuses on optimizing MIP synthesis
for thymol recognition using a fractional factorial
design to systematically evaluate the influence of
key reaction parameters. Twelve MIPs were
prepared under varied reaction conditions, along
with a reference polymer, and tested via solid-
phase extraction of thymol.

Among them, MIP synthesized at 40 °C, 500 rpm,
with optimized monomer-to-template (12:1) and
monomer-to-crosslinker (1:10) ratios, exhibited a
50% higher affinity for thymol compared to its
non-imprinted counterpart. Such MIP also
successfully separated thymol from a mixture
containing thymol together with limonene,
confirming the selectivity of the imprinted
cavities. Statistical analysis revealed that increased
solvent volume and stirring rate positively
influenced MIP performance, while large excess of
the functional monomer had a negative effect.

This work highlights the power of design of

experiments (DoE) in tailoring MIP properties and

contributes valuable insights for developing

efficient and selective extraction materials.

[1] CheongW., Yang S.H., Ali F.: J. Sep. Sci. 36, 609-
628 (2012).

[2] Piletska E.V., Guerreiro A.R., Whitcombe M.J.,
Piletsky S.A.: Macromol. 42, 4921-4932 (2009).
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ENKAPSULACIA KYSELINY
ASKORBOVEJ PRE POUZITIE
V KOZMETICKOM GELLI

Ondrej Hruska, Kristina Masnicova, Frantisek Kreps,
Erika Hraskova

Slovenska technicka univerzita, FCHPT, Radlinského
9, 812 37 Bratislava, ondrej.hruska@stuba.sk

Kyselina askorbova je bioaktivna latka, ktora je
v kozmetike vysoko ziadana. Ma protizapalové

vlastnosti, podporuje syntézu kolagénu a redukuje
pigmentové Skvrny na pokozke. Problémom je
vsak jej nestabilita — nachylnost’ k oxidacnej alebo
hydrolytickej degradacii. Tiez podlieha reakciam
s d’alsimi zlozkami kozmetickych vyrobkov, a tym
dochddza kjej znehodnoteniu v priebehu
skladovania.

Jednou z moznosti jej stabilizacie je enkapsulacia
pomocou chitozanovych nanocastic. Nanocastice
vznikaju v slabo kyslom prostredi (pH 6)
a zachytavaju hydrofilné molekuly pritomné
v roztoku. Alishahi et al. (2011) ukéazali vysoky
ochranny potencial nanocCastic na kyselinu
askorbovd. Pri skladovani krmiva v priebehu 20
dni pri teplote 25 °C s enkapsulovanou kyselinou
askorbovou doslo k vyraznej retencii degradacie
oproti neenkapsulovanej forme.

V préci Alishahi et al. (2011) pouzili ako matricu
krmivo pre ryby [1], ktorého vlastnosti nie su
v praci bliz§ie $pecifikované. Podl'a podmienok
skladovania islo pravdepodobne o suchy material.
Nasim cielom bolo otestovat’ moznosti vyuzitia
chitozanovych nanocastic vo vodnom prostredi,
ktoré je pre kozmetické wvyrobky typicke.
NanocCastice sme pripravili modifikovanym
postupom podl'a Algharib et al. (2022) [2] a pridali
ich do kozmetického gélu (Carbopol Ultrez 21).
Vysledky ukazali len maly ochranny efekt
pouzitého pristupu, ¢o bolo pravdepodobne
spbsobené  difiziou  kyseliny  askorbovej
Z nanocastic do vodného prostredia gélu.

Vyskum bol podporeny Vedeckou grantovou agenturou
MSVVaS SR a SAV (VEGA) na zdklade zmluvy C.
1/0141/23.

[1] Alishahi A., Mirvaghefi A., Tehrani M.R,,
Farahmand H., Shojaosadati S.A., Dorkoosh F.A.,
Elsabee M.Z.: Food Chem. 126, 935-940 (2011).

[2] Algharib S.A., Dawood A., Zhou K., Chen D., Li
C., Meng K., Zhang A., Luo W., Ahmed S., Huang
L., Xie S.: J. Mol. Struct. 1252, 132129 (2022).

3P06
MODIFIKACE VLASTNOSTI A
STRUKTURY CHITIN- GLUKANOVEHO
KOMPLEXU S VYUZITIM IONTOVYCH
KAPALIN

Ivan Kelnar, Miroslav Janata

Ustav makromolekuldrni chemie A VVCV'R, V.V.L.,
Heyrovského n. 2, 162 00 Praha 6, CR,
kelnar@imc.cas.cz

Chitin-glukanovy komplex (CGC) je polysacharid
s velkym potencidlem pro fadu medicindlnich
aplikaci diky slozeni zkomponent majicich
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vyrazné lécebné ucinky, které se vhodn¢ dopliuji.
GCG s ruznym slozenim se vyskytuji pfevazné ve
velké fade hub, kde tvori stény bunék. Ob¢ slozky
CGC jsou krom¢ vodikovych mistkll vazany
glykosidickymi vazbami, coZz zptsobuje jejich
nerozpustnost ve vétsSiné rozpoustédel. To je
hlavnich divodem dosud mensiho rozsahu
aplikaci ve srovnani s ostatnimi polysacharidy.
Podobné jako u celuldzy a chitinu jsou jedinymi
efektivnimi rozpoustédly iontové kapaliny (IL),
které jsou 1 vhodnym prostiedim pro fadu
modifikaci. V této praci byly pro rozpousténi CGC
izolovaného z Aspergillus niger pouzity 1-ethyl-3-
methylimidazoliumacetat a 1-butyl-3-
methylimidazoliumchlorid, ve kterych bylo
provedeno i roubovani poly (e-kaprolaktonu) a
alkylace s vyuzitim anhydridu kyseliny palmitové.
Obdobné byl modifikovan deacetylovany CGC. Je
diskutovan vliv modifikaci na supramolekularni
strukturu a mechanické vlastnosti, jimiz lze ziskat
polysacharidovy material s velkym rozsahem
parametrd a prakticky nezvySenou cytotoxicitou.
Deacetylace a modifikace ovliviiuji rovnéz
samousporadani v IL. Zatimco CGC s relativné
velkym dipolovym momentem tvoii vezikuly
vedouci k nizké viskozité, modifikace eliminuji
toto usporadani, coz zplsobuje podstatné vyssi
viskozitu roztoku. Tyto zmény reologického
chovani jsou dilezitym nastrojem pro fizeni
struktury ~ vldken  pfipravenych  mokrym
zvlaknovanim.

Prace vznikla s podporou  Ministerstva  Skolstvi,
mladeze a télovychovy Ceské republiky (Grant
LUAUS23004).

3P07

VZNIK CYTOTOXICKEHO GAMA-
TOKOFERYLCHINONU POCAS
VYPRAZANIA HRANOLIEK V
REPKOVOM OLEJI

Franti$ek Kreps, Kristina Masnicova, Ondrej Hrugka,
Zuzana Krepsova

Ustav potravinarskej technolégie, Fakulta chemickej a
potravinarskej technoldgie, Slovenska technicka
univerzita v Bratislave, Radlinského 9, 812 37
Bratislava, Slovensko, frantisek.kresp@gmail.com

Praca sa zaobera vplyvom vyprazania hranoliek
pri 180°C na rozklad mastnych kyselin a
tokoferolov v repkovom oleji. Osobitny déraz sa
kladie na wvznik a néaslednd adsorpciu gama-
tokoferylchinonu na povrchu hranoliek. Tato latka
vykazuje cytotoxické vlastnosti a jej dlhodobé
posobenie moze viest’ k poskodeniu DNA. Zistilo

sa, ze pri vyprazani hranolieck vznika gama-
tokoferylchinbn 020 % rychlejSie nez alfa-
tokoferylchinon, ktory nema nepriaznivé ucinky
na zdravie. Pritomnost’ hranoliek v oleji zaroven
podporila  hydrolytické  Stiepenie  mastnych
kyselin, ¢o sposobilo az 1,3-nasobné zrychlenie
rozkladu tokoferolov v porovnani s ohrevom
samotného oleja. Novym poznatkom je, ze gama-
tokoferylchindon predstavuje oxidaény produkt
tokoferolov, ktory sa majoritne viaze na povrch
hranoliek. Jeho koncentracia bola o polovicu
vysSia nez v pripade alfa-tokoferylchin6nu.
Vysledky naznaCuju, ze pouzivanie olejov s
vysokym obsahom gama-tokoferolu na vyprazanie
méze predstavovat’ zdravotné riziko. Tieto zistenia
st v stlade s nami publikovanou pracou [1].

Vyskum bol podporeny Vedeckou grantovou agenttrou
MSVVaS SR a SAV (VEGA) na zdaklade zmluvy C.
1/0141/23.

[1] KrepsF., Krepsova Z., Dubaj T.: Food Chem. 478,
143701 (2025).

3P08

DESIGN OF POLYMER THERANOSTICS
FOR HETERONUCLEAR MR IMAGING
AND TARGETED CANCER THERAPY

Richard Laga®, Ladislav Androvi¢!, Lucie Kracikova?,
Eliska Hrda!, Michal Pechar?, Michal Franc?, Natalia
Ziodtkowska?, Dominik Havli¢ek?, David Cerveny?,
Daniel Jirak®

Institute of Macromolecular Chemistry, Czech
Academy of Sciences, Heyrovského nam. 2, 162 00
Prague 6, Czech Republic, laga@imc.cas.cz
2Institute for Clinical and Experimental Medicine,
Videnska 1958/9, 140 21 Prague 4, Czech Republic

Heteronuclear magnetic resonance imaging (X-
MRI) is an emerging non-invasive diagnostic
technique that enables “hot spot” imaging through
the use of exogenous MR-active probes containing
heteroatoms such as *'P, F, or '""B. Optimal
probes should be based on biocompatible, long-
circulating materials that offer favorable MR
properties, including appropriate relaxation times,
high signal-to-noise ratios, and spectral separation
from the biological background. To address these
requirements, we developed a series of structurally
diverse macromolecular probes with excellent
aqueous solubility, minimal toxicity, and a high
content of  X-nuclei. Using  controlled
polymerization techniques, we synthesized
phosphopolymers of various architectures and
compositions bearing phosphoester,
thiophosphoester, phosphonate, or phosphazene
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groups [1,2]. All materials exhibited favorable 3P
MR relaxation properties and were detectable at
low concentrations using a 4.7 T scanner. Probes
containing thiophosphoester groups showed
redox-responsive behavior, enabling in vivo
detection of the tumor microenvironment [3].
Furthermore, we incorporated '°F- (5-fluorouracil
derivatives) and *B-containing (cosane) moieties
into the selected phosphopolymer structures to
introduce complementary imaging modalities and
therapeutic  functions. These dual-functional
systems combine diagnostic sensitivity with
anticancer activity. Our results highlight the
potential of these polymer conjugates as versatile
platforms for next-generation cancer theranostics.

This research was financially supported by the Czech
Science Foundation (Project No. 24-10980S).

[1] Kracikova L., Zidtkovska N., Androvic L.,
Klimankova 1., Cerveny D., Vit M., Pompach P.,
Konefat R., Janouskova O., Hruby M., Jirdk D.,
Laga R.: Macromol. Biosci. 22, 2100523 (2022).

[2] Kracikova L., Androvic L., Potockova 1.,
Ziotkowska N., Vit M., Cerveny D., Jirdak D., Laga
R.: Molecules 28, 2334 (2023).

[3] Ziolkowska N., Sulkovd K., Kracikova L.,
Androvi¢ L., Havlicek D., Laga R., Jirdk D.:
Commun. Mater. 5, 178 (2024).

3P09

HYBRIDNE AKRIDIN-TIAZOLIDINONY:
SYNTEZA, NMR A DFT
CHARAKTERIZACIA A BIOLOGICKA
AKTIVITA

Tomas Jan Ligka?, Radka Michalkova?, lvan
Poto¢nak?, Erika Samolova®, Maria Vilkovat

1Ustav chemickych vied, Prirodovedecka fakulta,
Univerzita Pavla Jozefa Safarika v Kosiciach,
Moyzesova 11, 040 01 Kosice, Slovenskda republika,
jan.liska@student.upjs.sk

2Ustav farmakoldgie, Lekarska fakulta, Univerzita
Pavla Jozefa S‘afdrika v KoSiciach, Trieda SNP 1, 040
01 Kosice, Slovenskad republika

SFyzikalny Ustav Akadémie vied Ceskej republiky, Na
Slovance 2, 182 00 Praha 8, Ceskd republika

Rasttici dopyt po cenovo dostupnych a ucinnych
lieCivaich s minimalnymi vedlajSimi U¢inkami
vedie k hladaniu novych pristupov vo
farmaceutickom vyskume. Jednou z perspek-
tivnych stratégii je molekulova hybridizécia, ktora
spaja dve alebo viac bioaktivnych Struktar do
jednej molekuly s cielom zvysit biologicka
ucinnost’, selektivitu a vyuzit' synergicky vplyv
kombinovanych farmakoférov. Hybridné lieciva
sa podl'a typu spojenia farmakofoérov najcastejSie

delia na spojené hybridy, zlicené hybridy a
hybridy s linkerom [1]. V lieCivach st casto
vyuzivané  heterocykly, kvoli  schopnosti
heteroatomu interagovat’ s biologickymi ciel'mi.
Tiazolidinén je heterocyklus s vyznamnymi
biologickymi vlastnostami, vratane protirakovi-
novej aktivity [2]. Akridiny, ktorych chemotera-
peutické vlastnosti boli intenzivne Studované, st
zname svojou schopnostou interakcie do DNA
alebo naviazanim do zliabkov, ¢im zasahuju do
procesov ako replikacia alebo oprava DNA. Ich
derivaty su jedny z najpouzivanejSich a zaroven
najstarSich tried bioaktivnych molekul [3]. Na
tomto zaklade bola pripravend séria tiosemikar-
bazdénov, ktoré nasledne sluzili na syntézu dvoch
skupin hybridnych molekdl s tiazolidinbnovym a
akridinovym jadrom spojenych kratkym azinovym
mostikom (Obr. 1). Ich Struktiry boli overené
pomocou NMR a molekulového modelovania,
pricom sa pozorovali svetlom indukované zmeny
v roztoku chloroformu alebo dimetylsulfoxidu.
Biologické testy odhalili, ze Styri zluceniny
vykazuji vyrazni ucinnost, priCom jedna z nich
taktiez vykazala vysoka selektivitu  voéi
nadorovym bunkam.

Obr. 1 Subor konformérov pripravenej hybridnej
zluceniny.

Vyskum bol realizovany s vyuzitim vypoctovej infra-
Struktiry obstaranej v projekte Narodné kompetencné
centrum pre vysokovykonné pocitanie (kod projektu:
311070AKF2) financovaného z Eurdpskeho fondu
regionalneho rozvoja, Strukturdlnych fondov EU
Informatizacia spolocnosti , operacného programu
Integrovana infrastruktira 2014-202 v rdmci projektu
pl117-25-1 a tato praca bola podporend Kultdrnou a
edukacnou grantovou agentiirou MSVVaM SR (KEGA)
v ramci projektu 008UPJS-4/2023.

[1] Sampath Kumar H.M.: Bioorg. Med. Chem. Lett.
30, 127514 (2020).

[2] Suthar S.K.: Eur. J. Med. Chem. 63, 589-602
(2013).

[3] Gamage S.A.. J. Med. Chem. 42, 2383-2393
(1999).
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3P10

ALDOSE REDUCTASE INHIBITORS -
STRUCTURE, MODE OF ACTION, AND
SELECTIVITY

Iylaqdaléna Majekova, Lucia Kovadikova, Peter
Sramel

Centre of Experimental Medicine of the SAS,
Dubravska cesta 9, 841 04 Bratislava, Slovakia,
magdalena.majekova@savba.sk

Aldose reductase (ALR2) is a frequent therapeutic
target in the search for new treatments for diabetic
complications and other chronic diseases. It
catalyzes the reduction of various aldehydes and
carbonyls, including monosaccharides such as
glucose. Aldose reductase inhibitors (ARIs) are a
class of drugs that were primarily designed to
prevent diabetic complications, but have shown
potential in the treatment of asthma, chronic
obstructive pulmonary disease, and cancer.

Structurally, ARIs can be divided into subgroups,
which include cyclic amides, carboxylic acid
derivatives,  spirohydantoins,  succinimides,
rhodanines, polyphenolic substances, and others.
Many of them were included in clinical trials but
were later withdrawn due to their side effects and
poor activity in human clinical practice. Side
effects are mostly attributed to the low selectivity
of ARIs towards the related enzyme, aldehyde
reductase (ALR1); therefore, the design of such
substances is conditional on achieving high
selectivity between both enzymes. Poor activity in
human treatment may, in turn, be due to
inappropriate pharmacokinetic properties resulting
from the chemical structure of the substances.

In the presentation, we will provide an overview of
the most important types of ARIs and also mention
those structures that have been designed, prepared,
or tested at our workplace (Fig. 1) [1-3]. We will
discuss the essential structural attributes for
maintaining inhibitor selectivity towards ALR2

and ALR1.
O,
(0]
e
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Fig. 1 Structure of the most potent ARI developed at
our workplace.

* Dedicated to the memory of Milan Stefek, founder of
the ARIs research at CEM SAS.

This research was funded by VEGA 2/0103/22, VEGA
2/0008/22, and the Slovak Research and Development
Agency under the Contract No. APVV-20-0543.

[1] Stefek M., Snirc V., Demopoulos V., Djoubissie P.,
Rackova L., Majekova M., Karasu C.:
Carboxymethylated pyridoindoles as
pharmaceutical agents, 8.6.2009, Slovak Patent
No. 28695.

[2] Stefek M., Ballekova J., Soltesova-Prnova M.,
Majekova, M.: Use of 5-Carboxymetyl-1,2,3,4-
tetrahydro- 1H-pyrido[4,3-b] indoles and their
pharmaceutical composition, 7.1.2020, Slovak
Patent No. 288725.

[3] Stefek M., Kovacikova L., Soltésova Prnova M.,
Addova G., Boha¢ A.: Cemtirestat disulfide
prodrug of aldose reductase inhibitor, preparation,
pharmaceutical composition and therapeutic use,
14.12.2020, Slovak Patent Application No. 50074-
2020.

3P11

HALOGENATED PYRIDINIUM OXIMES
REACTIVATING ORGANOPHOSPHATES-
INHIBITED CHOLINESTERASES

David Malinak?, Karolina Knittelova®, Eliska
Prchaloval, Zuzana Kohoutova®, Sara Benesova?,
Rudolf Andrys?, Kamil Musilek!?, Tamara Zorbaz®,
Zrinka Kovarik®, Etienne Derat*

tUniversity of Hradec Kralove, Faculty of Science,
Department of Chemistry, Rokitanskeho 62, 500 03
Hradec Kralove, Czech Republic,
david.malinak@uhk.cz

2University Hospital in Hradec Kralove, Biomedical
Research Centre, Sokolska 581, 500 05 Hradec
Kralove, Czech Republic

SInstitute for Medical Research and Occupational
Health, Ksaverska cesta 2, HR-10000, Zagreb, Croatia
4Parisian Institute of Molecular Chemistry, Sorbonne
University, 4 place Jussieu, 750 05 Paris, France

Organophosphorus compounds (OPs) belong to
the group of highly toxic irreversible inhibitors of
acetylcholinesterase and butyrylcholinesterase.
OPs are among the most toxic synthetic
compounds found in commercial agricultural
applications (e.g., chlorpyrifos is used as
insecticide). This leads to many poisonings in
developing countries where OPs are used as
pesticides [1]. Additionally OPs such as tabun,
sarin, VX or A-gents (“Novichoks”) are associated
with terrorist attacks. The causal treatment of OP
poisonings are oximes reactivators (e.g.
pralidoxime, obidoxime, asoxim). Their
mechanism of action is restoration of
cholinesterase function through nucleophilic
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attack of oxime in the catalytic active site of the
inhibited cholinesterase to the phosphorus of OP.
Studies done by our research group show that the
nucleophilicity of oxime reactivators can be
modified by the substitution of halogens in close
proximity of the oxime moiety [1-3]. Such
modifications lead to increased formation of the
oximate ion followed by higher reactivation of
inhibited cholinesterases. It is important to also
consider the position of the substituents and the
oxime group in reactivator as it has a direct impact
on its efficiency. These findings provide an
important basis for further detailed research on
modified oxime reactivators useful for the
treatment of intoxication by OPs.

This work was supported by the Czech Science
Foundation (No. GA25-15339S).

[1] Knittelova K. et al.: ACS Med. Chem. Lett. 15,
2181-2189 (2024).

[2] Zorbaz T., Malinak D. et al.: Eur. J. Med. Chem.
238, 114377 (2022).

[3] Prchalova E. et al.: Arch. Toxicol. 98, 2937-2952
(2024).

3P12

PRIPRAVA A VYUZITIE
OLIGONUKLEOTIDOV S TERMINALNOU
DIFOSFATOVOU SKUPINOU

Jan MatyaSovsky, Pavol Cekan

MultiplexDx, Ilkovicova 8, 84104 Bratislava 4,
Slovenska republika, matyasovsky@multiplexdx.com

Polyfosfatové  vézby  predstavuja  dolezité
Struktary v prirodzene  sa  vyskytujucich
nukleotidoch  a oligonukleotidoch. Daju  sa
napriklad najst ako terminalne skupiny na
molekulach RNA prokaryotickych
a eukaryotickych buniek vo forme ‘RNA cap’
(RNA ¢iapocky) [1,2].

Laboratorne pripravené oligonukleotidy neslce
polyfosfaty maji rbézne vyuzitie v oblastiach
molekularnej biolégie. fPAR-CLIP je laboratérna
technika umoznujiica identifikaciu Specifickych
casti RNA, ktoré zodpovedaju na interakcie s RNA
viazucimi sa proteinmi. Vyhodou tejto metody je
pouzitie fluorescencie miesto radioaktivity v
procese izolacie komplexov  protein-RNA
viazanych kovalentnou vézbou [3]. Toto je
zabezpecené priamou ligaciou medzi
fluorescen¢ne znacenym adaptérom a bunkovej
RNA. Adaptér je pripraveny metddami chemickej
syntézy, kde dochadza k formovaniu difosfatovej
skupiny na 5 konci oligonukleotidu v procese
preadenyldcie. Tato reakcia za podmienok

znamych v literatire prebieha s nedokonalou
konverziou. Preto je snaha o optimalizciu tohto
reakéného kroku moznostou, ako zefektivnit
metodu fPAR-CLIP. Zvysenie konverzie reakcie
ma zmysel z ekonomického, ale aj ekologického
hladiska.

[1] Ramanathan A., Robb B., Chan S.: Nucleic Acid
Res. 44, 7511-7526 (2016).

[2] Hudeéek O., Benoni R., Reyes-Gutierrez P.E.,
Culka M., Sanderova H., Hubalek M., Rulisek L.,
Svacka J., Krasny L., Cahova H.: Nature Comm.
11, 1052 (2020).

[3] Anastasakis D.G., Jacob A., Konstantinidou P.,
Meguro K., Claypool D., Cekan P., Haase A.D.,
Hafner M.: Nucleic Acid Res. 49, e45 (2021).
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HETEROARYL ESIPT-BASED
HYDRAZONE PHOTOSWITCHES

Bernard Mravec', Lea Hegedlsova', Marek Cigan',
Juraj Filo!, Simon Budzak?, Miroslav Medved™

!Department of Organic Chemistry, Faculty of Natural
Sciences, Comenius University Bratislava, llkovicova
6, 842 15 Bratislava, Slovakia, mravec7@uniba.sk
2Department of Chemistry, Faculty of Natural
Sciences, Matej Bel University, Tajovského 40, 974 01
Banské& Bystrica, Slovakia

Hydrazone photoswitches have become a central
focus of interest in recent years. Their high thermal
stability, along with straightforward structural and
photochromic tunability, makes them versatile,
light-driven molecular tools for a wide range of
applications [1].

In contrast to conventional isomerization-based
switching, we present a group of
dibenzoheteroaryl  hydrazone  photoswitches
whose photochromism is closely linked to excited-
state intramolecular proton transfer (ESIPT) in
solution [2]. The thermal stability of the ESIPT
intermediate can be finely tuned (ranging from
milliseconds to seconds) by modifying the
molecular structure, as well as by adjusting solvent
polarity and proticity. Furthermore, several

derivatives  display  notable  fluorescence
properties.
To better understand the structure—property

relationships in these T-type photoswitching
systems, we employed quantum-chemical
calculations in combination with experimental
data.
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Fig. 1 Dibenzoheteroaryl hydrazone photoswitches.

We would like to thank Chavdar Slavov, Josef
Wachtveitl and Nadine Blaise for co-operation on this
work. Funded by the EU NextGenerationEU through
the Recovery and Resilience Plan for Slovakia under the
project No. 09103-03-V04-00068.

[1] Shao B., Qian H., Li Q., Aprahamian I.: J. Am.
Chem. Soc. 141, 8364-8371 (2019).

[2] Mravec B., Budzak S., Medved’ M., Pasteka L.F.,
Lazar P., Prochazkova E., Rizicka A., Kozisek J.,
Vegso K., Bodik M., Siffalovi¢ P., Svec P., Filo J.,
Cigan M.: J. Am. Chem. Soc. 147, 2421-2431
(2025).
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VYUZITIE DERIVATOV KYNURENOVEJ
KYSELINY V LIECBE ALZHEIMEROVEJ
CHOROBY

Branislav Pavilek, Dana Hajduova, Viktor Milata

Fakulta chemickej a potravinarskej technoldgie STU v
Bratislave, Radlinského 9, 812 37 Bratislava,
Brano.Pavilek@gmail.com

Alzheimerova choroba (AC) patri medzi
najcastejSie neurodegenerativne ochorenia vedlce
k demencii. Vicésina Vv sucasnosti  schvalenych
lieCiv predstavuje len symptomaticki liecbu
s cielom zvysit koncentridciu neurotransmiteru

acetylcholinu (Donepezil, Rivastigmin,
Galantamin)  alebo  znizit  excitotoxicitu
(Memantin). Jediny typ kauzalnej liecCby —
monoklonalne protilatky (Aducanumab,

Lecanemab, Donanemab) preukazali len mierny
vplyv na spomalenie neurodegeneracie, o len
poukazuje na komplexni patogenézu AC, ktora
okrem akumulacie extracelularnych amyloidnych
zhlukov zahifia aj vznik intracelularnych
neurofibrilarnych spleti tvorenych abnormalne
fosforylovanym Tau proteinom, neurologicky
zapal, oxida¢ny stres, nerovnovahu
neurotransmiterov a iné [1]. Ztohto dévodu sa
oCakava, Ze multipotencidlne lie¢iva (MTDL)
predstavuju efektivnejsi pristup k liecbe AC.

Endogénna Kkyselina kynurénova (KK) je stcast
kynureninového cyklu. Samotnej KK si
pripisované neuroprotektivne a protizapalové

vlastnosti, je to antagonista NMDA receptora
podobne ako Memantin [2]. Derivatizaciou KK,
konkrétne  vytvorenim  amidickej  vazby
S bioaktivnym aminom je mozné dosiahnut’
MTDL charakter potencialneho lie¢iva [3].
Zaroven touto derivatizaciou a zavedenim fluéru
do Struktiry je mozne regulovat nevyhovujice
farmakokinetické vlastnosti samotnej KK ako je
nizka rozpustnosti a nizky prestup cez BBB.
Struktira trinastich derivatov KK, ktoré boli
odoslané na anti-Alzheimerické biotesty su

uvedené na obr. 1. Tieto derivaty boli
syntetizované zo spolo¢nej  vychodiskovej
fluorovanej KK, pricom bolo pouzitych

a porovnanych pat metdd tvorby amidickej vazby.

X
F
X ||q1
= N
N "R,
O
X =ClI, OH R4 =H, Me

R, = Ph, Bz, propyl, cyklopentyl,
adamantyl,_CHz(CHz)»]_2N(CH3)2,
CH3(|)H(CH2)3N(CHZCH3)2

Obr. 1 Struktira potencidlnych MTDL lie¢iv proti
Alzheimerovej chorobe na baze kyseliny kynurénove;j.

Tato praca vznikla vdaka podpore projektu VEGA
1/0385/25.

[1] 2024 Alzheimer's disease facts and figures.
Alzheimer's Dement. 20, 3708-3821 (2024).

[2] Stone T.W., Darlington L.G., Badawy A.A.-B.,
Williams R.O.: Int. J. Mol. Sci. 25, 9040 (2024).

[3] Estrada Valencia M., Herrera-Arozamena C., de
Andrés L., Pérez C., Morales-Garcia J.A., Pérez-
Castillo A., Ramos E., Romero A., Vifia D., Yéfiez
M., Laurini E., Pricl S., Rodriguez-Franco M.l.:
Eur. J. Med. Chem. 156, 534-553 (2018).
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3P15

STIMULI-RESPONSIVE
SUPRAMOLECULAR POLYMER
SYSTEMS FOR DRUG AND GENE
DELIVERY

Michal Pechar, Séara Pytlikova, Rafal Konefal, Robert
Pola, Alena Braunové, Miroslav Slouf, Tomas Etrych,
Richard Laga

Institute of Macromolecular Chemistry of the Czech
Academy of Sciences, Heyrovského namésti 2, 162 06
Prague 6, Czech Republic, pechar@imc.cas.cz

This work presents the synthesis, comprehensive
physicochemical characterization, and basic
biological evaluation of thermoresponsive diblock
copolymers based on methacrylamide and
acrylamide derivatives. Utilizing a two-step RAFT
polymerization, amphiphilic diblock copolymers
were designed and synthesized to form nano- or
microparticles in response to temperature changes,
with potential applications as drug delivery
carriers. The incorporation of acetal groups
imparts pH sensitivity, enabling controlled particle
disassembly and cargo release under acidic
conditions, such as those found in tumor
microenvironment. Detailed studies using DLS
and NMR confirmed the reversible self-assembly
and phase transition behavior of the polymers,
influenced by block length and composition. The
acrylamide-based  copolymers  demonstrated
superior formation of well-defined, stable
nanoparticles, particularly above physiological
temperature, while methacrylamide-based
analogues formed larger aggregates. Hydrolytic
stability tests revealed that acetal-containing
polymers undergo rapid degradation at acidic pH,
resulting in particle disintegration and loss of
thermoresponsive behavior. Cytotoxicity assays
indicated excellent biocompatibility, with no
observed toxicity toward murine tumor cell lines
or activated T lymphocytes up to 100 pgml™.
These findings highlight the potential of these
novel, dual-responsive polymeric systems for
targeted and controlled drug and gene delivery in
cancer therapy [1].

« Heating
« Cooling

T(°C)

Obr. 1 Thermo-responsive polymer nanoassemblies.

This research was financially supported by the Czech
Science Foundation (project No. 24-10980 S).

[1] Pytlikova S., et al.: ACS Appl. Bio Mater. 8, 271-284
(2024).

3P16
C-H ARYLATION OF BIARYL
SUBSTRATES

Martin Putala

Department of Organic Chemistry, Faculty of Natural
Sciences, Comenius University, llkovicova 6, 842 15
Bratislava, 842 15 Bratislava, Slovakia,
martin.putala@uniba.sk

The toolbox for creation of aryl-aryl bond evolved
from cross-coupling reactions to procedures
involving C-H activation [1]. Catalytic methods
for the direct conversion of C(Ar)-H bonds are
attractive as a shorter and more environmentally
friendly synthetic path.

On biaryl substrates, C—H alkenylations are mainly
described. Regioselectivity is achieved using
primary amino group, picolinamide or transient
directing group formed in situ from aldehyde and
chiral aminoacid. Stereoselectivity is induced by
chiral ligand or by aminoacid in the case of
transient directing group.

Recently, we reported an effective preparation of
naphthochrysenes by tandem arylation of
binaphthyl substrate via Suzuki-Miyaura reaction
followed by intramolecular C-H arylation
(Scheme 1) [2]. Similar cyclization protocol was
published by Ruch et al. from already arylated
binaphthyl substrate [3].
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Scheme 1 Reported C-H arylations of binaphthyl
substrates.

Funded by the EU NextGenerationEU through the
Recovery and Resilience Plan for Slovakia under the
project No. 09103-03-V04-00141.

[1] Rogge T., Kaplaneris N., Chatani N., Kim J.,
Chang S., Punji B., Schafer L.L., Mussev D.G.,
Wencel-Delord C.A., Roberts R., Sarpong Z.E.,
Wilson M.A., Brimble M.J., Johansson L.,
Ackermann L.: Nat. Rev. Methods Prim. 1, 43
(2021).

[2] Bulko F., Cigan M., Filo J., Putala M.: Eur. J. Org.
Chem., €202300826 (2024).

[3] Ruch A.A., Handa S., Kong F., Nesterov V.N.,
Pahls D.R., Cundari T.R., Slaughter L.M.: Org.
Biomol. Chem. 14, 8123-8140 (2016).
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up to 83%

3P17

MECHANOCHEMICKE PALADIOM:-
KATALYZOVANE CROSS-COUPLINGOVE
A KARBONYLACNE REAKCIE

Radovan Sebesta

Univerzita Komenského v Bratislave, Prirodovedecka
fakulta, Katedra organickej chémie, Mlynska dolina,
Ilkovicova 6, 842 15 Bratislava,
radovan.sebesta@uniba.sk

Kovmi katalyzované cross-couplingové reakcie
umoznuju syntézu réoznych komplexnych molekul.
Ich SirSie pouzitie ¢asto obmedzuju citlivé
katalyzatory na baze prechodnych kovov
a reaktivne organokovové ¢inidla.
Mechanochémia sa snazi tieto problémy riesit’ a
nedavne Stadie ukazali, Ze kovmi katalyzované

cross-couplingové reakcie sa daju efektivne
uskutociiovat’ za mechanochemickych podmie-
nok.

Na§ tim preskimal mechanochemické cross-
couplingové reakcie organozino¢natych pivalatov
a Reformatského enoldtov s organickymi
halogenidmi za mechanochemickych podmienok
[1]. Nedavno sme tiez Studovali pouzitie
aryltiantréniovych  soli  ako alternativnych
elektrofilov v Pd-katalyzovanych  cross-
couplingovych  reakciach s organoboritymi
a organozino¢natymi zla¢eninami [2]. Okrem toho
sme zistili, ze Pd-katalyzovand karbonylacia
arylhalogenidov s aminmi a fenolmi sa da taktiez
dosiahnut’ za mechanochemickych podmienok.
KIacovym aspektom pouzitia mechanochémie v
tychto  pripadoch bolo pouzitie pevného
FeBr,(CO), ako zdroja CO [3]. NaSe zistenia
naznaCuji, Zze kovmi katalyzované cross-
couplingové reakcie sa daju vykondvat
udrZatelnej$im sposobom za pouZitia

mechanochémie (Obr. 1).

alebo

o

Obr. 1 Kovmi katalyzované cross-couplingové
reakcie.

Pd/ligand

Pd/ligand
FeBry(CO),

Tato praca bola podporend Agentlrou na podporu
vyskumu a vyvoja na zdaklade Zmluvy & APVV-22-0167
a agenturou VEGA, grant ¢islo VEGA-1/0445/24.

[1] Carny T., Mravcové D., Steinhiiblova B., Sebesta
R.: Adv. Synth. Catal. 367, €202401403 (2025).

[2] Mravikové Z., Peiaska T., Horniakova D., Sebesta
R.: ChemSusChem 18, 202402599 (2025).

[3] Carny T., Kisszékelyi P., Markovi¢ M., Gracza T.,
Koos P., Sebesta R.: Org. Lett. 25, 8617-8621
(2023).
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PREDNASKY - SEKCIA 4:
VYUCOVANIE, POPULARIZACIA A
HISTORIA CHEMIE

4P01
ODBORNA SKUPINA CHEMICKEHO
VZDEL,AVANI JAKO VYZNAMNA
SOUCAST CSCH

Hana Ctrnactové

Prirodovedecka fakuvlta Univerzity Karlovy, Albertov
6, 120 43 Praha 2, CR, ctr@natur.cuni.cz

Se zavedenim samostatného predmétu chemie na
SS a nasledné i na ZS na konci 40. let 20. stoleti
byla stale naléhavéjsi potieba oboru, ktery se bude
nejen praktickymi, ale i teoretickymi otazkami
vyuky chemie zabyvat. Nejprve zacaly v 50. a 60.
letech 20. stoleti vznikat pedagogické instituty a
nasledné fakulty ptipravujici ucitele chemie a
postupné piibyvalo pracovnikil na VS a soudasné
aktivnich vyulujicich na ZS a SS, ktefi se
problematikou chemického vzdélavani intenzivné
zabyvali.

Vyznamnym vysledkem jejich aktivit bylo v r.
1965 zalozeni odborné skupiny pro vyuku chemie
Cesko-slovenské chemické spolenosti, nyni
odborna skupina chemického vzdélavani CSCH.
Odborna skupina si dala za cil ptisobit piedevSim
v téchto oblastech ¢innosti:

- podilet se na modernizaci uciva a vyuky chemie
na ZS a SS a pii piipravé uditeld;

- peCovat o talentované zdky a studenty pfi
riznych formach zajmové Cinnosti (zejména pfii
chemické olympiad¢);

- rozvijet didaktiku chemie jako védni obor a jako
predmét vysokoskolské pfipravy uciteli chemie.
Cinnost odborné skupiny je po celou dobu reali-
zovana zejména prostfednictvim samostatnych
celostatnich konferenci a seminaii, které jsou od
zacatku 80. let doplnény sekcemi v ramci sjezdi
CSSCH, ptisobenim v institutech MSMT pi
tvorbé kurikularnich dokument a spolupraci s
uciteli chemie a organizace chemické olympiady.
Tato prdce byla podporena projektem Univerzity

Karlovy COOPERATIO ve védni oblasti: Subject
Specific Education Research.

[1] Banyr J.: 40 let odborné skupiny chemickéeho
vzdélavani CSCh (pfednaska). CSCH, Praha
(2005).

[2] Cidlova H. a kol.: Chemie — historie. Masarykova

univerzita, Brno (2011).
[3] Ctrnactova H.: Chem. Listy 98, 950-951 (2004).

4P02
ROZVOJ DIGITALNYCH KOMPETENCII
BUDUCICH UCITELOV PRIRODNYCH
VIED

Maria Ganajova, Ivana Sotakova, Petra LetoSnikova

Oddelenie didaktiky chémie, Ustav chemickych vied,
Prirodovedeckd fakulta, Univerzita P. J. Safirika

v Kosiciach, Moyzesova 11, 040 01 Kosice,
maria.ganajova@upjs.sk

Eurdpska komisia vypracovala Eurépsky rdmec
digitalnych kompetencii pre obcanov (DigComp)
a na jeho zéklade aj Eurdpsky ramec digitalnych
kompetencii pedagégov (DigCompEdu) [1,2].
Ciel'om prispevku je predstavit’ vysledky projektu
VVGS UPJS IPEL 2023-2521 Rozvoj digitalnych
kompetencii buducich ucitelov chémie v ramci
predmetu Aktivizujuce metody vyucby chémie,
ktorého hlavnym cielom bolo vytvorit' e-
learningovy kurz v LMS Moodle s cielom rozvijat’
digitalne kompetencie Studentov magisterského
Stadia ucitel’stva chémie v kombinacii, v sulade s
poziadavkami zakotvenymi v ramci
DigCompEdu. Obsah e-learningového kurzu bol
navrhnuty tak, aby podporoval rozvoj digitalnych
kompetencii buducich ucitelov v sulade so
Siestimi oblastami ramca DigCompEdu — od
profesijného zapojenia, cez vyber a tvorbu
digitdlnych zdrojov, vyuzivanie digitalnych
technologii vo vyucbe a uceni, digitalne formy
hodnotenia, azZ po personaliziciu ucenia, ako aj
rozvoj digitalnych kompetencii samotnych ziakov.
Postoje a nazory Studentov na prinos vyucby pre
ich budiucu pedagogicki prax sme zistovali
prostrednictvom dotaznika vlastnej konstrukcie. Z
vysledkov vyplyva, Ze rozvoj digitalnych
kompetencii buducich ucitelov je nevyhnutné
integrovatt do obsahu vSetkych didaktickych
predmetov tak, aby bol sucastou SirSieho
pedagogického a kurikularneho kontextu. Dalgie
oblasti vyskumu budu rieSené v ramci projektu
VEGA ¢ 1/0051/25 Model rozvoja digitalnych
kompetencii buducich ucitelov prirodnych vied.

Prispevok vznikol s podporou narodného projektu
,,Digitalna transformdcia vzdelavania a Skoly*“
(DIiTEdu), ktory je financovany z Eurdpskeho
socialneho fondu plus cez Program Slovensko 2021 -
2027. Taktiez bol podporeny grantami: VEGA
1/0051/25 ,,Model rozvoja digitalnych kompetencii
budiicich ucitelov prirodnych vied”, KEGA 001UPJS-
4/2023 ,, Implementacia formativneho hodnotenia do
vyucby na zdakladnej Skole so zameranim na digitalnu
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formu*, IPEL VVGS 2024-3405 ,Inovicia vyucby
predmetu Didaktika chémie 1l implementaciou
digitalnych uloh sumativneho a nastrojov formativneho
hodnotenia™ a IPEL VVGS 2025-3464 ,, Tvorba
nastrojov sumativneho a formativneho hodnotenia pre
vwucbu predmetu Specidlne praktikum  Skolskych
pokusov [,

[1] Redecke, C.: European framework for the digital
competence  of  educators:  DigCompEdu
(JRC107466). Seville, Spain: Joint Research
Centre (2017).

[2] Caena F., Redecker C.: Eur. J. Educ. 54, 356-369
(2019).

4P03
ROADOVE ROZDIELY V ROZVOJI
SPOSOBILOSTI VEDECKEJ PRACE

Katarina Kotul’akova

Katedra chémie, Pedagogicka fakulta Trnavskej
univerzity v Trnave, Priemyselna 4, 918 43 Trnava,
katarina.kotulakova@truni.sk

Vyskumne orientované prirodovedné vzdelavanie
(IBSE) je ¢asto prezentované ako efektivny nastroj
na rozvoj prirodovednej gramotnosti Ziakov.
Predkladana S$tudia analyzuje jeho diferencialny
vplyv na rozvoj sposobilosti vedeckej prace (SVP)
u ziakov druhého stupna zakladnych $kol so
zretelom na rodové rozdiely. Pocas Styroch
Skolskych rokov (2019-2024) bol realizovany
kvazi-experiment na Siestich Skolach.
Experimentdlna skupina (vyu€ovand pomocou
IBSE) a kontrolna skupina (tradicny deduktivny
pristup) absolvovali identické pre- a post-testy
zamerané na klI'a¢ové SVP, ako su formulovanie
hypotéz, klasifikdcia ¢i planovanie experimentu.

Hoci sa v oboch skupindch potvrdilo Statisticky
vyznamné zlepSenie, analyza podla pohlavia
ukézala, ze chlapci v IBSE skupine profitovali
vyraznejsie nez ich rovesnici v kontrolnej skupine,
zatial' ¢o u dievcat takyto rozdiel zisteny nebol.
Vysledky naznacuju, Ze bez cielenej inkluzivnej
stratégie moze IBSE neumyselne reprodukovat’
rodové nerovnosti [1-3]. Pre zabezpelenie
rovnakého prinosu pre vsSetkych ziakov sa
odporuca didakticky dizajn zahriiajuci explicitné
naruSanie stereotypov, primerané kognitivne
vedenie a predstavovanie rozmanitych vzorov
vedeckej identity.
[1] Riegle-Crumb C., Morton K., Nguyen U.,
Dasgupta N.: AERA Open 5, 3 (2019).
[2] Makarova E., Aeschlimann B., Herzog W.: Front.
Educ. 4, 60 (2019).
[3] Jerrim J., Oliver M., Sims S.: Learn. Instr. 80,
101310 (2022).

4P04
VYUZITI CHATGPT PRO TVORBU ULOH
Z OBLASTI CHEMICKYCH VYPOCTU

Roman Mars§alek, Radim Petros$

Katedra chemie, Prirodovédecka fakulta, O§travské
univerzita, 30. dubna 22, 701 03 Ostrava, Ceskad
republika, roman.marsalek@osu.cz

Cilem této studie bylo ovéfit moznosti vyuziti
umélé inteligence, konkrétné nastroje ChatGPT,
pri tvorbé uloh z oblasti chemickych vypoctd pro
studenty gymnazii. Byly pfipraveny dvé sady uloh
— jedna se standardnim zadanim podle béznych
sbireck a druhd generovana prostiednictvim
ChatGPT s dirazem na motivaéni prvky a
propojeni s realnym zivotem. Soucasti praktické
¢asti vyzkumu bylo otestovani téchto uloh na
vzorku studentdl, pficemz byla analyzovana jejich
uspésnost, mira jistoty pfi feSeni a Cas potfebny k
vypracovani. Pro hodnoceni rozdili ve vysledcich
obou skupin byl pouzit Studenttv t-test. Vysledky
ukazaly, Ze rozdily v uspéSnosti ani v ¢ase feSeni
mezi skupinami nebyly statisticky vyznamné.
Studenti zvladali dlohy generované ChatGPT
stejn¢ dobfe jako tlohy tradi¢niho typu a ocenili
jejich praktické zaméreni. Studie naznacuje, Ze
vyuziti umélé inteligence pifi  pripravé
didaktickych uloh muZze byt pro pedagogy
pfinosné a nemusi piedstavovat zatéz pro studenty.

4P05

SPOLOCNE ZJAZDY SLOVENSKYCH A
CESKYCH CHEMIKOV V BANSKEJ
STIAVNICI

Viktor Milata'?, Michal Uher'?, Jozef Carsky*

!Slovenska chemicka spolocnost, Radlinského 9/1111,
812 15 Bratislava

20ddelenie organickej chémie, UOChKP FCHPT
STU, Radlinského 9, 812 37 Bratislava,
viktor.milata@stuba.sk

Chemické listy priniesli sériu clankov, ktoré
popisuju histériu a registracné tudaje spolkov
chemikov od pamitného roku 1865, ked Student
techniky F. E. Fischer z Prahy navrhol zriadit
spolok ,,Isis* - Spolek pro vzdélani v oboru chemie
a pomocnych véd (Verein zur Ausbildung in der
Chemie und der Hilfswissenschaften), ktory byl
skutoéne zalozeny 24. 4. 1866 v Prahe. Jeho
¢lenmi bolo aj niekol’ki Studenti zo Slovenska.

Chémia, metalurgia, mineralogia a banské vedy
boli vtom ¢ase na Slovensku uz vel'mi vysoko
rozvinuté aj vd’aka Banskej akadémii v Banskej

ChemzZi - Chemické zvesti 21/1 (2025)

103



Prednasky — sekcia 4

Stiavnici — prvej vysokej technickej $kole svojho
zamerania, ktora bola zalozena z popudu Marie
Terézie vroku 1763 auz na prelome
18./19.storo¢ia na nej prednasali také osobnosti
ako A. L. Ruprecht (1748-1814), L. N. Vauquelin
(1763-1829) a mnohi ini. Z ich iniciativy sa konalo
27. augusta 1786 aj prvé medzinarodné vedecké
stretnutie — konferencia v Sklenych Tepliciach.
Mimoriadnym Uspechom zjazdu v Sklenych
Tepliciach bolo zalozenie prvej medzinarodnej
odbornej vedecko-technickej spolo¢nosti,
zameranej na rozvoj banskych vied pod ndzvom
Societdt der Bergbaukunde (La Societé de Iart de
I"exploitation des mines) [1-3].

V roku 1929 zapocali pripravné prace na zalozeni
slovenskej stavovskej organizacie chemikov
a30.11.1929 sa konala ustanovujica schbdza
odbocky CsSCh v Bratislave. V roku 1940 bola
pretransformovana na Spolok chemikov Slovakov
auz 5.-7. jala 1946 bol usporiadany prvy zjazd
v Banskej Stiavnici. Nasledovali zjazdy v roku
1947, 1949, 1950 avrokoch 1952-5 boli
v Banskej Stiavnici usporiadané spoloné zjazdy
Ceskych a slovenskych chemikov. Posledné
zmienky 0 zjazdoch v Banskej Stiavnici s
z rokov 1959 a 1984 (40. zjazd SCHS a CSSCH):

Tato praca vznikla vdaka podpore projektu VEGA
2/0076/24.

[1] Carsky J.: Anton Leopold Ruprecht (14.11.1748-
16.10.1814), profesor Banickej Akadémie
v Banskej Siavnici, ChemZi 10(1), 6-14 (2014).

[2] Uher M., Milata V.: Anton Leopold Ruprecht —
Osobnost’ 18. storo¢ia, zv. 10, SCHS 2024,
Bratislava, 95s, ISBN 978-80-8208-132-2.

[3] Salisova M.: 250 rokov od zalozenia Banskej
akadémie avyu¢by chémie v Banskej Stiavnici,
Chemzi 8(1), 36-38 (2012).

4P06

OD ZAZITKU K POROZUMENI:
AFEKTIVNI PRINOS EXKURZI VE VYUCE
PRUMYSLOVE CHEMIE

Kamila PetrZelova, Jana Prasilova

Katedra anorganické chemie, Prirodovédecka fakulta,
Univerzita Palackého v Olomouci, 17. listopadu
1192/12, 771 46 Olomouc, CR,
kamila.petrzelova@upol.cz

Soucasné vzdélavani celi vyzvam spojenym s
informa¢nim pietizenim a klesajici motivaci ke
studiu pfirodnich véd. Tyto problémy prameni
mimo jiné z nedostatku propojeni vyuky s realnym
zivotem [1,2]. V reakci na to vznikla v ramci
projektu CHEMIE ZIJE! interaktivni mapa
chemického primyslu v CR, ktera slouzi jako
vyukova a planovaci pomutcka pro organizaci
exkurzi [3].
Prispévek prezentuje vysledky vyzkumu mezi
studenty ucitelstvi chemie a bioanorganické
chemie, ktefi absolvovali exkurzi do spole¢nosti
Farmak a.s. Cilem bylo zjistit, jak se proménuje
jejich vnimani chemického primyslu, role chemie
ve spolecnosti a osobni vztah k oboru.
Na zakladé¢ vysledi dotaznikli vypliiovanych pied
a po exkurzi bylo zjisténo, ze pfimy kontakt s
pramyslovym prostfedim vyrazné piispél ke
schopnosti studentti propojit teoretické poznatky s
praxi a vytvorit si realisti¢téjsi pfedstavu o praci v
oboru. Exkurze byla hodnocena jako vysoce
ptinosna. Vysledky Setfeni potvrzuji, Ze tento typ
zazitkového uceni by mél byt systematicky
podporovan i v pripraveé budoucich ucitelii chemie.
[1] Zhou M., Li J.: Front. Educ. 8, 1161777 (2023).
[2] Gaspard H. etal.: J. Res. Sci. Teach. 57, 222 (2020).
[3] Petrzelova K., Sadilkova K., Kle¢kova M.: Chem.
Listy 117, 177-184 (2023).

4P07
JE TRIHODINOVA PREDNASKA
PREZITKEM?

Jana Prasilova, Kamila Petrzelova, Helena Maslanova

Katedra anorganické chemie, Prirodovédeckd fakulta,
Univerzita Palackého v Olomouci, 17. listopadu 12,
779 00 Olomouc, CR, jana.prasilova@upol.cz

Pojeti vyuky na zdkladnich a stfednich Skolach se
v poslednich letech vyrazné¢ proménuje. Do
popfedi se dostavaji aktivizacni metody, které
podporuji vSestranny rozvoj kli¢ovych kompetenci
zaka [1]. Jak je to ale s vyukou na vysokych
Skolach? Prevladd zde stile frontdlni forma
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vyuky? A nejsou dnes tfihodinové prednasky jiz
prezitkem?

Me¢li bychom se zamyslet nad tim, kdo je soucasny
student vysoké Skoly — s jakymi kompetencemi
prichazi, jakym zpisobem se uci a jak vyuziva
digitalni technologie ve svém studiu. Nejde o
snizovani narok, ale o zménu pfistupu k vyuce a
jeji modernizaci s ohledem na vyvoj spole¢nosti a
potieby student.

Na Katedie anorganické chemie PfF UPOL byly
prvni zmény ve vyuce budoucich uciteltt chemie
zah&jeny v roce 2021 u piedmétu ,,Skolni pokusy*
[2]. Vyuku vede zkuSeny pedagog s dlouholetou
sttedoSkolskou praxi. Na zakladé sebereflexe,
vysledk Gstnich zkousek a studentskych evaluaci
doslo v roce 2024 ke zménam také v tithodinovych
prednaskach predmétu ,,Didaktika chemie*.
Prostor k inovacim se oteviel i u odbornych
predmétt typu B, jako jsou ,Primyslova
anorganicka chemie” a ,,Prumyslova organicka
chemie®“. Hlavni zmény spocivaji v aktivnim
zapojeni studentd, rozvoji mékkych dovednosti a
zavadéni prvkl formativniho hodnoceni.
Dékujeme  vSem  kolegim ochotnym se zapojit
do inovace vyuky na nasi katedre.

[1] European Commission/EACEA/Eurydice:
Structural indicators for monitoring education and
training systems in Europe — 2023: Overview of
major reforms since 2015 in key policy areas.
Publications Office of the European Union. (2023).
https://data.europa.eu/doi/10.2797/843239

[2] Kletkova M., Maslanova H., Smékal Z.: Skolni
pokusy z chemie. 2. vyd. Olomouc: Univerzita
Palackého v Olomouci (2024).

4P08
UCIT SE UCIT - WEBOVY PORTAL NA
PODPORU STUDENTU UCITELSTVI

Veronika Svandovd, Katefina Jarolimkova

Ustav chemie, Prirodovédeckd fakulta, Masarykova
univerzita, Kamenice 5, 625 00 Brno, CR,
106381@mail.muni.cz

Piispévek piedstavuje webovy portal Ucit se udit
provozovany  na  Prirodovédecké  fakulté
Masarykovy univerzity v Brné. Zé&kladnim
poslanim portalu je podpora studentd ucitelstvi
Vv jejich vysokoskolském studiu a prechodu do

pedagogické praxe. Vedlejsim cilem je podpora
vyuky chemie na zakladnich a stfednich Skolach
v Ceské republice, jelikoz ze studentll se Easem
stavaji absolventi a portal mohou dale sledovat i po
ukonceni studia.

Webovy portal U¢it se ucit [1] vznikl v roce 2010
s cilem pomaoci piipravovat budouci stiedoskolské
ucitele (ptfirodovédnych predméti a informatiky
Masarykovy univerzity) na jejich budouci
povolani a pozadavky praxe. V roce 2019 byl
portal obnoven, od roku 2020 inovovan a plnén
obsahem. Byl pieveden do nového redak¢niho
systému v souladu s jednotnym vizualnim stylem
Masarykovy univerzity. Postupné byl rozsifovan
jeho redakéni tym tvofeny predevSim ze
samotnych studentll ucitelstvi spolupracujicich
s oborovymi  didaktiky.  Obsahuje  rubriky
Novinky, Nabidka pravidelnych aktivit, Kalendar,
Zajimavosti  z oboru, Inspirace do vyuky,
Predméty a SoutéZe [2]. Obsah je téZ Clenén dle
jednotlivych obort (chemie, dale je zastoupena téz
biologie, geografie, matematika, fyzika, geologie
¢i ucitelstvi obecn€) [2]. Posledni roky se rozviji
predevsim sekce Inspirace do vyuky (Obr. 1), ktera
studentim nabizi predev§im fadu metod, které
mohou vyuzit ve vyuce chemie ve své
pedagogické praxi.

‘h?.ili-'- —_— .'ﬁ : g _.HN

U Inspitece do viuky

[EHNs

Obr. 1 Sekce Chemie — Inspirace do vyuky portalu U¢it

se ucit.

[1] Masarykova univerzita: Ucit se
http://www.ucitseucit.cz/ (1. 7. 2025)

[2] Svandova V., Pospisil P., Hruba J.. Czech
Chemical Society Symposium Series: 74. Sjezd

Ceskych a slovenskych chemickych spolecnosti. 74,
261-262 (2022).

ucit.
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PREDNASKY - SEKCIA 5
CHEMPROGRESS — CHEMICKE
TECHNOLOGIE

5P01

VLIV SEPARATORU NA TRANSPORT
HMOTY A NABOJE V ALKALICKEM
ELEKTROLYZERU VODY:
MATEMATICKE MODELOVANI A
EXPERIMENTALNI ANALYZA

Karel Denk, Roman Kodym, Adam Fiedler, Jaromir
Hnat, Karel Bouzek

Ustav anorganické technologie, Vysoka skola
chemicko-technologicka v Praze, Technicka 5, 166 28
Praha 6 — Dejvice, CR, denkk@vscht.cz

Vodikova ekonomika predstavuje strategii
pirechodu od fosilnich paliv k obnovitelnym
zdrojiim energie. Kli¢ovou roli v tomto procesu
hraje elektrolyza vody jako hlavni zpusob
produkce ,,¢istého™ vodiku. Konvenéni alkalicka
elektrolyza vody (AEV) pracuje za zvySenych
teplot (70-100 °C) s koncentrovanym roztokem
KOH (25-30 hm.%), coz omezuje flexibilitu a
ekonomickou efektivitu. Nov¢jsi pristup vyuziva
aniontové selektivni membranu (ASM) namisto
klasické porézni diafragmy, ¢imz zlepSuje iontovy
transport i pii niz§ich koncentracich KOH a
teplotach. AEV s membranou (MAEV) tak pracuje
flexibilngji a efektivnéji nez klasickd AEV. Tato
prace se vénuje hlub§imu studiu vlivu typu
separdtoru a provoznich podminek na wvykon
(M)AEV s pomoci matematického modelovani a
experimentu.

Byly testovany dva druhy separator: homogenni
ASM a komeréni diafragma. Vysledky ziskané
v laboratornim svazku a s pomoci matematickych
modeli, ukazaly, ze MAEV dosahuje lepSiho
vykonu diky efektivnéjSimu transportu iontl
separatorem [1]. Byli vyvinuty matematické
modely riizné Grovné slozitosti liSici se v poctu
modelovych  dimenzi (1D, 2D, 3D) a
uvazovani/zanedbani vyvoje plynné faze. V téchto
modelech jsou pfenos hmoty a naboje, stejné jako
vicefazovy tok (plyn-kapalina), popsany pomoci
teorie kontinua s vyuzitim makrohomogenniho
ptistupu. Préce identifikuje podminky vhodné pro
provoz Vv kombinaci s obnovitelnymi zdroji a
prinasi dilezité poznatky pro dalsi vyvoj této
technologie.

Tento vyzkum byl financovén z projektu Technologické
agentury CR jako soucdst projektu ¢islo TK02030103
Vyzkum a vyvoj reverzibilniho alkalického palivového
clanku.

[1] Denk K. et al.: Chem. Eng. J. 479, 147354 (2024).

5P02

NANOSTRUCTURED BORON-DOPED
DIAMOND ELECTRODES FOR HIGH-
PERFORMANCE ELECTROCHEMICAL
SUPERCAPACITORS

Alexander Kromka!, Ondrej Szab6?, Dhananjay K.
Sharma?, Rene Pfeifer’, Stépan Stehlik?, Stépan
Potocky!, Marian Marton?, Marian Vojs?, Shradha
Suman?®, Kamatchi J. Sankaran®

Ynstitute of Physics of the Czech Academy of Sciences,
Prague, Czech Republic, kromka@fzu.cz

2Institute of Electronics and Photonics, Slovak
University of Technology, Bratislava, Slovakia
3CSIR-Institute of Minerals and Materials Technology,
Bhubaneswar, India

Electrochemical energy storage is a pivotal
challenge in the pursuit of sustainable and efficient
power technologies. We present a novel approach
to engineering high-performance supercapacitor
electrodes using nanostructured boron-doped
diamond (BDD) films. By employing reactive ion
etching with Au nanoparticle masks, we fabricated
vertically aligned diamond nanopillars from two
BDD morphologies: microcrystalline (BMCD)
and ultra-nanocrystalline (BUNCD) films [1,2].
These  nanostructures  exhibit  significantly
enhanced surface area and electrochemical
properties, owing to the synergistic interplay
between sp® diamond stability and sp? carbon
activity. Electrochemical characterization in both
inert and redox-active electrolytes revealed
specific capacitances up to 1.0 mF/cm2, excellent
charge retention over 5000 cycles, and outstanding
energy and power densities [2]. Notably, BMCD-
derived nanostructures demonstrated higher long-
term stability, while BUNCD-based pillars offered
superior instantaneous performance. The influence
of diamond grain morphology on nanostructure
formation, electron transfer kinetics, and
electrochemical behavior is systematically
evaluated using Raman spectroscopy, XPS, and
SEM. These findings underline the promise of
tailored BDD nanostructures for robust and
scalable energy storage devices, bridging materials
science  with  real-world  electrochemical
applications [1-3].
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We acknowledge the OP JAC project financed by ESIF
and the MEYS SENDISO -
CZ.02.01.01/00/22_008/0004596.

[1] Suman S. et al.: Small 21, 2407514 (2025).

[2] Suman S. et al.: J. Mater. Chem. A 12, 21134-
21147 (2024).

[3] Pfeifer R. et al.: ACS Appl. Eng. Mater. 1, 1446-
1454 (2023).

5P03

PRIPRAVA NIFE LDH KATALYZATORU
PRO REAKCI VYVOJE KYSLIKU POMOCI
ELEKTRODEPOZICE NA NIKLOVOU
PENU

Michaela Plevovéa, Jaromir Hnat, Karel Bouzek

Vysoka skola chemicko-technologicka v Praze, Ustav
anorganicke technologie, Technicka 5, 166 28 Praha
6, CR, plevovam@vscht.cz

Se snahou o sniZzeni produkovaného mnozstvi CO;
a zavislosti na fosilnich palivech, roste zajem o
vyuziti vodiku v energetice, primyslu a dopravé.
Vodik mize byt vyroben bez vedlejsi produkce
CO; pomaci elektrochemického rozkladu vody s
vyuzitim obnovitelnych zdroji elektrické energie.
Pro vétsi rozsifeni vyroby vodiku elektrolyzou
vody je vSak nutny vyvoj ucinnych a cenové
dostupnych  katalyzatord, které by snizili
energetické naroky. Nejvyssi aktivitu vykazuji
drahé materialy jako Pt a IrO,, které jsou nezbytné
v technologii  pracujici s demineralizovanou
vodou. V alkalickém prostiedi vSak vysokou
aktivitu a stabilitu vykazuji také slou¢eniny na bazi
bézné dostupnych kovi, jako je nikl a Zelezo.

V této praci byl pomoci jednokrokové elektro-
depozice pfipraven katalyzator pro vyvoj kysliku
na bazi slouCeniny niklu a Zeleza ve formée
vrstevnatého hydroxidu (NiFe LDH) pifimo na
povrch trojrozmérné elektrody — niklové pény
(NF). NiFe LDH/NF dosahl nizkého piepéti pro
vyluovani kysliku (180 mV pti 10 mA cm?) a pti
pouziti v membrénovem laboratornim
elektrolyzéru vody dosahl vyrazné vyssi proudové
hustoty nez elektroda skomerénim  IrO;
katalyzatorem (1 mol dm KOH, 50 °C, navazky
~ 2 mg cm?). Diky témto parametrim ma NiFe
LDH/NF realny potencial uplatnéni v alkalické
elektrolyze vody.

Tato prace byla realizovana s podporou Technologické
agentury CR v ramci projektu TK050200013.

5P04
PRITOMNOST PCB NA SLOVENSKU —
SPOSOB SANACIE

Renéta Stevul’ova, Jan Hives, Ladislav Stibranyi

Fakulta chemickej a potravinarskej technoldgii STU

v Bratislave, Oddelenie anorganickej technologie,
Radlinského 9, 812 37 Bratislava,
renata.stevulova@stuba.sk

Polychlorované bifenyly (PCB) su skupinou
perzistentnych organickych znecistujlicich latok,
ktoré sa v minulosti vo vel'kej miere pouzivali v
priemysle, najmd ako chladiva, izolanty alebo
prisady do farieb a plastov. Vzhladom na ich
toxicitu, hydrofobnost’ a bioakumulacny potencial
vsak v suCasnosti patria medzi prioritné
zneCistujice latky s negativnym vplyvom na
zivotné prostredie a zdravie organizmov.
Adsorpcia sa povazuje za jednu z najperspek-
tivnejSich metdd odstratiovania PCB, pretoze je
cenovo dostupnd a zaroveti ekologicky udrzatel'na.
V tejto stadii boli na odstranenie PCB z
modelového roztoku obsahujiceho zmes Delor
103 a Delor 106 pouzité sorbenty typu WG —a to
v granulovanej forme (WG1, WG2) aj v praskove;j
forme (PWG). Praskovy sorbent PWG dosiahol
ucinnost’ odstranenia 99,9 %, zatial ¢o WGI a
WG?2 vykazali Géinnosti 95,1 % a 96,5 %.

Vys$ia ucinnost PWG suvisi s mensou vel'kost'ou
Castic, ¢o vedie k va¢Siemu Specifickému povrchu
a zvySenej dostupnosti adsorpénych miest. WG1 a
WG2 obsahovali 100 mg, resp. 200 mg sorbentu.
Lep$ia ucinnost WG2 v porovnani s WGI1 je
sposobend  vy$§im mnoZstvom adsorpéného
materidlu. Napriek tomu vSak granulované formy
vykazovali niz§iu ucinnost v dosledku mensej
efektivnej povrchovej plochy a obmedzenej
dostupnosti pérov pre adsorpciu v porovnani s
praskovou formou.

Tento vyskum bol realizovany s podporou Ministerstva

skolstva a vedy Slovenskej republiky v ramci projektu
VEGA 1/0436/23.
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5P05

SORPTION EFFICIENCY OF NEW
ZEOLITE-MINERAL COMPOSITES,
HUMIC PREPARATES, AND BIO-BASED
CARBON TYPE PROTOTYPES ON PCBS
CONTAINED IN HIGHLY CHLORINATED
PREPARATION OF DELOR 106

Stefan Téth?, Ladislav Stibranyi?

INPPC, National Agricultural and Food Centre —
Research Institute of Agroecology, Spitdlska 1273, 071
01, Michalovce, Slovakia

2Faculty of Chemical and Food Technology, Slovak
University of Technology in Bratislava, Radlinského 9,
812 37 Bratislava, Slovakia,
ladislav.stibranyi@stuba.sk

The main goal of the laboratory trial was to
quantify the sorption effect of 7 soil-appliable
preparations on polychlorinated biphenyls (PCBs).
Three types of sorbents were involved: (i) two new
zeolite-mineral composites of ZEO Revital (ZR)
and ZEO Sil (ZS); (ii) two humic composites of
HUMAC Agro (HA) and HUMAC Enviro (HE);
and (iii) three novel carbon-type superabsorbents
of SABA — SABE — SABM. A low dose (1:1000,
ratio of Delor 106 to sorbent) was applied
uniformly all across the sorbents within the set of
stock solution 1 (SS-1); then the optimized high,
medium, and low doses of the sorbents were
applied differentially (1:5000, 1:2000, and 1:1000)
within SS-2. PCBs were represented by Delor 106,
a commercial product with predominance of
highly chlorinated congeners (manufactured in the
past at the Slovakian Chemko Strazske facility).
Firstly, the Delor 106 aqueous solution's extraction
workflow was standardized as a reference solution
for the samples treated with sorbents [1].

Total peak area by treatments (at unified low dose,
and set of SS-1) showed that sorption efficiency
increased in the order of: ZR < ZS < HA <HE <
SABE < SABA < SABM (23.9 < 56.3 < 61.6 <
70.4 < 91.5<93.9 < 94.5%).

Prispevok bol podporeny firmou WPTECH Future.

[1] Toth S, Stibranyi L.:.  Agriculture /
Polnohospodarstvo. Pripravené do tlace, 2025.

5P06
TECHNICKO-EKONOMI CKE POSOUZENI
VYROBY E-METHANOLU

Jana Vostra, Ivan Soucek, Jiti Trejbal

Vysoka Skola chemicko-technologicka v Praze,
Technicka 5, 166 28 Praha 6 — Dejvice, CR,
Jana.Vostra@vscht.cz

S rostoucim tlakem na dekarbonizaci pramyslu a
piechod k udrzitelnym technologiim se e-methanol
jevi jako perspektivni alternativa k fosilnimu
methanolu. Tato prace se zaméiuje na technicko-
ekonomické zhodnoceni vyroby e-methanolu, tedy
methanolu  vyrabéného hydrogenaci CO. =za
pouziti zeleného vodiku. Cilem bylo zjistit
navratnost investic pro modifikaci stavajici
methanolové jednotky na produkci e-methanolu.

Pomoci simula¢niho softwaru Aspen Plus byla
modelovana vyroba methanolu z rlznych
vstupnich surovin (syngas z parniho reformingu
vs. smé H./CO:) a analyzovany dopady na
kapacitu, energetickou naroCnost a potiebu
technickych taprav. Vysledky ukazuji, Ze prechod
na smés H2/CO: vede ke snizeni kapacity o 13 %,
poklesu produkce pary o 48 % a zvyseni spotieby
kompresni prace. Zaroven vSak dochazi ke sniZeni
tvorby vedlejSich vysSich alkoholt a zlepSeni
Cistoty produktu.

Ekonomicka analyza zohlednila investi¢ni a
provozni néklady na vyrobu zeleného vodiku,
zachytavani CO: a Upravy technologie.

Tato studie ptindsi komplexni pohled na moznosti
transformace soucasnych vyrobnich kapacit
methanolu smérem k udrzitelngjsi produkci s
vyuzitim obnovitelnych zdrojt a ptispiva k diskuzi
0 praktické realizovatelnosti e-methanolu v
pramyslovém métitku.
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CS01
SOL-GELOVE SPOJIVA PRE TLACENE
KOMPOZITNE BIOCHAR/TIO:
PROTIELEKTRODY V INTERIEROVYCH
FARBIVOM SENZIBILIZOVANYCH
SOLARNYCH CLANKOCH

Tatiana Buchlova?, Pavol Gemeiner?, Roberto
Speranza?, Andrea Lamberti?

10ddelenie polygrafie a aplikovanej fotochémie,
Fakulta chemickej a potravinarskej technolégie,
Slovenska technicka univerzita v Bratislave,
Radlinského 9, 812 37 Bratislava, Slovenska
republika, tatiana.buchlova@stuba.sk

2Ustav aplikovanych vied a technolégii, Technicka
univerzita v Turine, Corso Duca degli Abruzzi 24, 101
29 Turin, Taliansko

Stcasny vyskum farbivom senzibilizovanych
solarnych ¢lankov (DSSC) je orientovany na ich
vyuzitie v interiérovych svetelnych podmienkach.
Pre aplikaciu v protielektrédach su skumané
uhlikové  materidly, napriklad biochar -
ekonomicky vyhodny a Siroko dostupny materidl
produkovany pyrolyzou biomasy [1,2]. Tlacené
uhlikové protielektrody sa pripravuja z disperzii
obsahujucich organické polymérne spojiva, ktoré
negativne ovplyviuji elektrochemické vlastnosti
CE [3].

Préca sa zameriava na vyvoj sietotlacenych CE na
baze biocharu aTiO,, aplikovanych v DSSC
urcenych pre interiérové osvetlenie. Kompozitné
CE boli pripravené z biocharovych disperzii
obsahujucich sél-gély na baze TiO,, ktoré boli
vyuzité ako alternativa organickych polymérnych
spojiv. Sintrovanie CE pri teplote 450 °C viedlo ku
vzniku zosietenej Struktiry nanocastic TiO»
Vv anatasovej krystalickej forme zabezpecujucich
kontakt medzi cCasticami biocharu a zlepSenu
adhéziu funkénej vrstvy k substratu. Porézna
Struktira vrstvy viedla k narastu katalytickej
aktivity CE v prostredi elektrolytu na baze
komplexnych  kationov medi  Cu(tmby)*?*
a taktiez k zvySeniu ucinnosti konverzie energie
DSSC. Najvyssia ucinnost v podmienkach
interiérového  osvetlenia LED s intenzitou
1000 lux (15,63 %) bola dosiahnutd pre DSSC
s biochar/TiO; CE  svyuzitim  sol-gélu
obsahujuceho 2 hm.% polyvinylpyrolidénu ako
stabilizatora TiO; castic. Vysledky poukazuju na
perspektivu vyuzitia kompozitu biocharu a TiO-
pre vyvoj ekologicky Setrnych a cenovo
dostupnych CE v DSSC pre interiérové osvetlenie.

Tato praca bola podporena prostriedkami Early Stage
grantu (Grant 23-04-04-4), za ¢o vyjadrujeme vprimné
podakovanie.

[1] Khazraei S., Mikladal B.F., Etula J., Varjos 1.,
Hannu J.: Electrochim. Acta 488, 144221 (2024).

[2] Tiihonen A., Siipola V., Lahtinen K., Pajari H.:
Electrochim. Acta 368, 137583 (2021).

[3] Narudin N., Ekanyake P., Soon, Y.W., Nakajima
H., Lim C.M.: Sol. Energy 225, 237-244 (2021).

CS02

USE OF IR
SPECTROELECTROCHEMISTRY AND
MASS SPECTROMETRY TO STUDY THE
OXIDATION MECHANISMS OF
SYNTHETIC SELAGINPULVILINS

Lucie Dostéalkova!?, Peter Cambal?,
Tereza Havlikova®, Karolina Schwarzova-Peckova?,
Lukas Ry¢ek®, Romana Sokolova?

1J. Heyrovsky Institute of Physical Chemistry of the
Czech Academy of Sciences, Dolejskova 3,

182 00 Prague 8, Czech Republic,
lucie.dostalkova@jh-inst.cas.cz

2Charles University in Prague, Faculty of Science,
Department of Analytical Chemistry, Albertov 6, 128
00 Prague 2, Czech Republic

3Charles University in Prague, Faculty of Science,
Department of Organic Chemistry, Albertov 6, 128 00
Prague 2, Czech Republic

Selaginpulvilins  are  biologically  active
compounds with remarkable biological and
pharmaceutical properties. They are found as
secondary metabolites in plants of the genus
Selaginella (Fig. 1A), along with other compounds
such as selaginellins, neolignans, and biflavonoids
[1,2]. In study [3], derivatives of these compounds
were prepared, and notably, some exhibited the
formation of radicals stable in air in the solid state.

The aim of the study was to propose an oxidation
mechanism of four synthetic selaginpulvilins
differing in the presence of hydroxyl, methyl, and
two methoxy groups (Fig. 1B) using IR-
spectroelectrochemistry, and HPLC/MS analysis
of oxidation products mixture. These products
were obtained through exhaustive electrolysis at
constant potentials of +1.4 V and +1.7 V (vs.
Ag|AgCI|1 M LiCl), corresponding to the first and
second oxidation waves. Using fragmentation
spectra, the main oxidation products were
identified as compounds containing one keto
group and two hydroxy!l groups.

The experimental results were supplemented with
theoretical calculations of the spatial distribution
of the HOMO orbitals of all studied compounds.
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The results indicate that the first electron transfer
takes place on the fluorene skeleton and
the

subsequently leads to formation  of

hydroxylated products.

, Ry=CH,, R,= CH4
S2,R,=0H, R, = CH,
S$3, R, = O-CH,, R, = CH

Fig. 1 (A) The plant Selaginella pulvinata and (B) the
chemical structures of all studied selaginpulvilins.

The work has been supported by the Czech Academy of
Sciences (RVO: 61388955) and Grant Agency of
Charles University (project GAUK 24324).

[1] Banks J.A.: Annu. Rev. Plant Biol. 60, 223-238
(2009).

[2] Zhang J.S., Liu X., Weng Y.Q., Guo Y.Q., Li Q.J.,
Ahmed A., Tang G.H., Yin S.: Org. Chem. Front.
4, 170-177 (2017).

[3] Nallappan S., Lapinskaite R., Hajicek J., Kunak D.,
Cambal P., Cisafova I., Nedas D., Atalay H.N.,
Tumer T. B., Tarébek J., Schwarzova-Peckova K.,
Ryéek L.: ChemPlusChem 89, e202300410 (2024).

CS03

SEPARACIA RADIOIZOTOPOV Ni A
STANOVENIE ICH AKTIVITY VO
VZORKE RADIOAKTIVNEHO ODPADU S
VYUZITIM 3D TLACE

Marek Hupians, Ol'ga Rosskopfova, Dominik Juracka,
Michal Galambos

Katedra jadrovej chémie, Prirodovedecké fakulta,
Univerzita Komenského v Bratislave, Ilkovicova 6, 842
15 Bratislava, marek.hupian@uniba.sk

Radioizotopy niklu *Ni a®Ni patria medzi
aktivatné produkty vznikajice v jadrovych
reaktoroch oziarenim stabilného nuklidu Ni

neutronmi. Vzhl'adom na ich dlhd dobu
polpremeny (76 000 r, 100 r) a schopnost’ viazat’
sa v kovovych struktarach, predstavuji vyznamnu
zlozku radioaktivneho odpadu [1,2]. Tato préaca sa
zameriava ha separaciu tychto izotopov od
réznych interferentov  a stanovenie ich
hmotnostnych  aktivit vo vzorke vyluhu
z radioaktivneho odpadu. Pouzila sa kombinacia
viacerych separa¢nych metod — i6novymenna
chromatografia, extrakéna chromatografia a
zrazanie. Radiochemicky vytazok sa stanovil
gravimetricky a spektrofotometricky. Separacia sa
opakovala 5-krét, pre zaistenie
reprodukovatelnosti vysledkov. Radioizotop *Ni
sa meral pomocou LeSi detektora, priCom sa
vyuzili 3D tlaou vytvorené nadstavce na
optimalizaciu geometrie merania, ¢o umoznilo
zvysit Ucinnost’ detekcie priblizne o 1 rad.
Radioizotop %Ni sa meral pomocou LSC.
Z hodn6t hmotnostnych aktivit radioizotopov
niklu sa uréil presny pomer aktivit **Ni/*Ni
a porovnal sa s dostupnou literatdrou.

Tento  prispevok je  financovany  grantom
UK/1109/2025. Pod'akovanie patri aj projektu SK-SRB-
23-0057.

[1] LehtoJ., Hou X.: Wiley-VCH (2011).
[2] Rosskopfova O., Galambo$§ M., Rajec P.: J.
Radioanal. Nucl. Chem. 289, 251-256 (2011).
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Martina Il1a8ova?!, Lenka Lorencova?, Monika
Jerigova®#, Andrej Vikartovsky?

1Gymnéazium Ludovita Jaroslava Suleka Pohranicnd
10, 945 01 Komérno, martinka.illasova@gmail.com
2Chemicky Ustav SAV, v.v.i., Dlbravska cesta 9/5807,
845 38 Bratislava

SKatedra fyzikalnej a teoretickej chémie,
Prirodovedecka fakulta, Univerzita Komenského,
Mlynska dolina, llkovicova 6, 842 15 Bratislava
4Medzinarodné laserové centrum-Centrum vedecko-
technickych informécii SR, llkovicova 3, 841 04
Bratislava

V dnesnom modernom svete, kde pohodlie a
hygiena hrajo kl'aicova rolu v kazdodennom
zivote, sa vlh¢eny toaletny papier stal popularnym
doplnkom v osobnej starostlivosti. Tento produkt
kombinuje jemnost’ a Cistiacu schopnost’ vlhkych
obraskov s pohodlim tradiéného toaletného
papiera. Napriek jeho uzivatel'skym vyhodam sa
vSsak vynara otazka jeho vplyvu na Zivotné
prostredie, najma v kontexte rozlozitel'nosti.
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Rozlozitelnost’ materialov je kritickym aspektom
environmentalnej udrzatel'nosti. Aj ked” je vlhc¢eny
toaletny  papier casto  oznaCovany  ako
»rozlozitelny“ alebo ,splachovatelny*, jeho
spravanie v redlnych podmienkach ¢asto nespiia
deklarované vlastnosti. KI'i¢ovym faktorom, ktory
ovplyviiuje rozklad vlhéeného toaletného papiera,
je jeho materialové zlozenie.

Ciel'om tejto prace je analyzovat’ mieru degradacie
vybranych verejne dostupnych vzoriek vlhéeného
toaletného papiera v kontrolovanych podmienkach
a porovnat’ ju s vlastnost’ami tradi¢ného toaletného
papiera, rovnako ako s inymi vzorkami
nerozlozitel'nych druhov utierok. Vysledky nasej
analyzy prispeju  k lepSiemu pochopeniu
environmentalneho dopadu tychto produktov a
poskytne odporacania pre ich dizajn a regulaciu.

Vysledky predstavuju porovnanie materialového
zlozenia jednotlivych vzoriek pomocou metddy
hmotnostnej spektrometrie sekundarnych iénov a
vyuzitie ziskanych dat na potencialne rieSenie
danej problematiky. Obsahom préce je takisto
pozorovanie dezintegracie v pritomnosti roznych
faktorov a stanovenie optimalnych podmienok na
efektivny rozklad. Predkladana praca poukazuje
navySe na detailny rozbor odpadovej vody,
nakol'’ko chemicky rozklad utierok a jeho vplyv na
zlozenie vody je rovnako délezitym aspektom ako
samotny fyzicky rozpad.

Pevne verime, Ze prinosom tejto prace budu nie len
samotné zistenia, ale aj zvySenie povedomia a
vzbudenie zaujmu o témy S negativnym
environmentdlnym dopadom. NaSim cielom je
poukazat’ na environmentalne rizikd spojené s
pouzivanim vlhéeného toaletného papiera a
zaroven priniest’ konkrétne rieSenia pre zlepSenie
jeho udrzatelnosti. Vysledky vyskumu moézu
sluzit' ako zéklad pre legislativne tpravy, ktoré
zabezpecia presnejSie oznaCovanie rozlozitel'nosti
produktov.

CS05
A NEW METHOD FOR DETECTING
TRAZODONE IN BIOLOGICAL FLUIDS

Oleksandra Labzova'?, Vojtéch Hrdlicka?, Tomas
Navratil?, Oleksandr Matvieiev?, Renata Selesovska!

1University of Pardubice, Institute of Environmental
and Chemical Engineering, Studentska 573, 532 10
Pardubice, Czech Republic, oleksandra.labzova@jh-
inst.cas.cz

2], Heyrovsky Institute of Physical Chemistry of the
Czech Academy of Sciences, Dolejskova 3, 182 00
Prague 8, Czech Republic

A new method was developed and validated for the
determination of antidepressant trazodone in
human biological fluids. The method combines
two techniques: hollow fiber-based liquid-phase
microextraction (HF-LPME) and square wave
voltammetry (SWV) using screen-printed boron-
doped diamond electrode (SP-BDDE) [1]. The
study established the optimal conditions with
isoamyl benzoate as supported liquid membrane
(SLM) immobilized in a polypropylene porous
hollow fibre, 0.1 mol L' H,SO, acceptor solution,
Britton-Robinson buffer (pH = 10) as donor
solution andextraction time of 35 minutes. After
extraction, 10 pL of the acceptor solution was
analyzed using SWV with the following optimized
parameters: amplitude 55 mV, frequency 20 Hz,
and potential step 4 mV.

The combined HF-LPME-SWV  method
demonstrated excellent performance, with a linear
range of 20-2000 nmol L'. The limit of
quantification (LOQ) was 42 nmol L™ and the
limit of detection (LOD) was 12 nmol L™'. Given
that the therapeutic effect of Trazodone directly
depends on maintaining itsphysiological levels, an
objetvite method for controlling its dosage and
absorption is critical [2,3].

The developed method was successfully applied to
analyze human urine and blood plasma samples.
Additionally, the study explored the
electrooxidation mechanism of trazodone using
mass-spectrometric analysis of electrogenerated
products and reaction intermediates, proposing a
two-step electro-oxidation mechanism.

The authors acknowledge the assistance provided by
the AMULET project, supported by the MEYS CR (No.
EH22_008/0004558, Co-funded by the EU) (T.N.), and
the  University of Pardubice (projects No.
SGS 2025 002) (O.L. and R.S.).

[1] Hrdlicka V., Navratil T., Barek J.: J. Electroanal.
Chem. 835, 130-136 (2019).

[2] Khouzam H.R.: Postgrad. Med. 129, 140-148
(2017).
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[3] Baranda A.B., Mueller C.A., Alonso R.M.,
Jiménez R.M., Weinmann W.: Ther. Drug Monit.
27, 44-52 (2005).
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MONITOROVANI DEGRADACE LECIV:
SROVNANI ON-LINE A OFF-LINE
PRISTUPU

Lucie Prazdkova, Martin Seftik, Jan Fischer, Anna
Kubic¢kova

Katedra analytické chemie, Prirodovédecka fakulta,
Univerzita Karlova, Albertov 6, 128 00 Praha 2, CR,
prazakolu@natur.cuni.cz

Oxida¢ni degradace je perspektivni metodou
rozkladu farmaceutickych latek, ktera vede k jejich
rychlé prfeméné na degradaéni produkty ¢i jejich
Uplné mineralizaci [1]. Elektrochemické metody
nabizeji ekologickou alternativu k chemickeé
oxidaci, jelikoZ generuji reaktivni formy kysliku,
zejména hydroxylové radikaly, pfimo na povrchu
elektrody bez nutnosti ptidani chemickych Cinidel
[2]. Diky své stabilité a Sirokému potencialovému
oknu jsou k tomuto pouziti zvlasté vhodné borem
dopované diamantové elektrody (BDDE). V této
studii  bylo testovdno on-line  propojeni
elektrochemické degrada¢ni cely s hmotnostni
spektrometrii (EC-MS), které umoziuje okamzité
sledovani vznikajicich degradacnich produktd.
Studie probihala s vyuzitim vlastni pritokové
elektrochemické cely vyrobené pomoci 3D tisku,
kterd umozije efektivni fizeni doby kontaktu
latky s BDDE a zarovenn miniaturizaci celého
systému. Byly porovnany produkty zachycené pti
on-line MS analyze s vysledky off-line HPLC-MS
analyzy z degradaci ve vsadkové i prutokové
elektrochemické cele. Studie pfinasi detailni
analyzu degradacnich produktd vznikajicich v
ruznych fazich rozkladu 1é¢ivych latek a méla by
prispét k hledani rychlych, Setrnych a ucinnych
pristupt k jejich degradaci v zivotnim prostiedi.

Tento vyzkum byl podporen Grantovou agenturou
Ceské republiky (projekt ¢ 25-14463L), Grantovou
agenturou Univerzity Karlovy (projekt ¢. 392825) a

Specifickym vysokoskolskym vyzkumem na Univerzite
Karlové, Ceskd republika (SVV260690).

[1] Peixoto R.L.D., Coelho M.S.D., Peralta-Zamora
P.F.C.V.: Environ. Adv. 3, 100032 (2021).

[2] Qiao J., Xiong Y.: J. Water Process Eng. 44,
102308 (2021).
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STUDIUM KOMPLEXACNICH
VLASTNOSTI MOCOVINOVYCH
RECEPTORU PREORGANIZOVANYCH
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Karolina Salvadori'?, Olivier Siri?

Wysoka skola chemicko-technologicka v Praze, Ustav
analytické chemie, Technicka 5, 160 00 Praha 6,
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2Aix-Marseille Université, CNRS UMR 7325 Centre
Interdisciplinaire de Nanoscience de Marseille
(CINaMm), Campus de Luminy, Marseille cedex 09
13288, Francie

Anionty se pifirozené vyskytuji v piirods. Rada
z nich vsak patfi Kk zavaznym environmentalnim
polutantim a latkdm negativné ovliviiujicim
organismy. V kontrastu k anorganickym
kationtiim vykazuji i jednoduché anionty znacnou
geometrickou rozmanitost a obecné vyssi
solvataéni energie. Navic nékteré z nich jsou
odvozeny od slabych kyselin, a jsou tak zna¢né
bazické (napi. karboxylaty a fosfaty) [1]. Takovéto
anionty pak mohou pifi nevhodném navrhu
receptoru  zpiasobit neZzadouci  deprotonaci
vazebnych motivi. Z téchto a fady dalSich davodi
je priprava struktur vhodnych k jejich komplexaci
znacnou vyzvou.

Cilem nasecho vyzkumu se stala syntéza
jednoduchych receptort a jejich modelovych
systémt, které  disponuji = mocovinovymi
vazebnymi misty (Obr. 1). Ke zvySeni vazebné
ucinnosti byly mocovinové motivy preorga-
nizovany pomoci azacalix[4]arenového skeletu.
Vazebné schopnosti receptorti byly studovany v
kompetitivnim prostiedi (DMSO) za pouziti *H
NMR a UV-Vis titraci [2]. Experimentalni
vysledky potvrdily znacnou selektivitu receptoru
viaci fosforecnanim ve srovnani s biologicky
diillezitymi anionty, jako jsou CI, NOs;™ a HSOy4.
Navic se ukazalo, ze komplexy se nejen lisi silou
interakce, ale i stechiometrii. V ptipadé¢ bazickych
anionti dochazi k pozitivni kooperativité systému,
umociujici G¢innost receptoru. Spojeni vazebnych
mist s azacalixarenovym nosi¢em s sebou pfinasi i
dal$i praktické disledky. Ukdzalo se, ze diky
velikosti molekul je mozné receptory efektivné
recyklovat pomoci nanofiltrace.
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Obr. 1 Interakce aniontll s moovinovymi vazebnymi
misty preorganizovanymi pomoci
azacalix[4]arenového skeletu.

Prdce byla podporena grantem GACR 25-171730.

[1] Steed, J.W., Atwood J. L.: Supramolecular
Chemistry, Wiley, Chichester , UK (2009).

[2] Schalley C.A.: Analytical Methods in
Supramolecular Chemistry, John Wiley & Sons
(2012).
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POROVNANIE ZEOLITOV A KYSLYCH
IONOMENICOV AKO KATALYZATOROV
PRE PRIPRAVU ADITIVA DO
DIESELOVYCH PALIV

Zuzana Silna, Tomas Sotak, Anastasiia Kuzina

OOTKaR FCHPT STU v Bratislave, Radlinského 9,
812 37 Bratislava, zuzana.silna@stuba.sk

Etyltetrahydrofurfuryléter (ETFE) je slubnym
kandidatom pre potencialnu aplikaciu ako zelené
aditivum do dieselovych paliv pre . Ma vysoké
cetanové ¢islo (80-90) a pri motorovych skaskach
v zmesiach s konvenénym dieselovym palivom
dosiahol pozitivne vysledky. Vo vyfukovych
plynoch takychto palivovych zmesi boli zistené
nizSie koncentracie oxidov dusika, siry a tuhych
Castic [1].

Jednou z metdd pripravy ETFE je éterifikacia
tetrahydrofurfurylalkoholu (THFA) a etanolu
(EtOH) v pritomnosti  kyslého Kkatalyzatora.
Suroviny potrebné na tdato pripravu ETFE je
mozné vyrobit’ z biomasy.

V tejto Studii sme vyuzili metddu pripravy
nesymetrickych éterov zo zmesi alkoholov
v pritomnosti heterogénnych katalyzatorov, ktord
sme uspesne aplikovali pre iné typy zlicenin [2,3].
Reakciu sme skumali vo vsadzkovom aj
prietokovom systéme. Pri modelovej reakcii vo
vsadzkovom systéme sme nechali reagovat’ zmes
EtOH a THFA v hmotnostnom pomere 5 : 1 po

dobu 5 hodin pri teplote 140 °C. Pri beznom
experimente v prietokovom systéme bola rovnaka
zmes alkoholov davkovana na pevné 16zko
katalyzatora pri zatazeni 0,25 griea-Qker ™ a
reakcnej teplote 140 °C.

Heterogénnymi kyslymi katalyzatormi testova-
nymi v tejto reakcii boli viaceré komeréne
dostupné zeolity a iénovymenné zivice typu
Amberlyst.

V oboch typoch reaktorov sme dosiahli najlepsie
vysledky v pritomnosti  zeolitu  H-ZSM-5.
Najvyssia dosiahnuta selektivita tvorby ETFE bola
27,8 % pri konverzii THFA 50,3 %, a to
v prietokovom systéme. V porovnani so zeolitmi
boli i6novymenné zivice menej selektivne voci
ETFE, menej stabilné a naro¢nejsie
regenerssovatel'né.

Tato publikacia vznikla za podpory Ministerstva
Skolstva, vedy avyskumu (projekt VEGA 1/0374/23)
a Agentury na podporu vyskumu a vyvoja (projekt VV-
MVP-24-0331).

[1] de Jong E., Vijlbrief T., Hijkoop R., Gruter G.-
J.M., van den Waal J.C.: Biomass Bioenerg. 36,
151-159 (2012).

[2] Soték T., Magyarova Z., Shamzhy M., Kubi M.,
Gotabek K., Cejka J., Hronec M.: Appl. Catal. A:
Gen. 618, 118122 (2021).

[3] Silna Z., Lopatka P., Sotédk T.: Reac. Kinet. Mech.
Cat. (2025), v tlaci.
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ADSORPTIVE REMOVAL OF
RADIOACTIVE **BA USING MXENE-
BASED MATERIAL: INFLUENCE OF PH
AND CONTACT TIME
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Viglasoval, Michal Galambog!

!Comenius University Bratislava, Faculty of Natural
Sciences, Department of Nuclear Chemistry, Mlynska
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2Comenius University Bratislava, Faculty of Natural
Sciences, Department of Inorganic Chemistry,
Mlynska dolina, llkovicova 6, 842 15 Bratislava,
Slovak Republic

MXenes are a new generation 2-D material, which
have been well known for their physicochemical
properties like reactive adsorption sites with
negative charge, large specific surface area, high
chemical stability, controllable layer space,
superior sorption-reduction capacity, and good
hydrophilicity [1]. To this end, modified TisC2Tx
was  prepared via intercalation  using
tetramethylammonium hydroxide under
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conventional stirring at room temperature. This
study investigates the potential of the synthesized
MXene-based material for the adsorptive removal
of radioactive **Ba from aqueous solutions.

Batch adsorption experiments were conducted to
evaluate the effects of pH and contact time. At a
fixed contact time of 2 hours, the adsorbent
showed maximum uptake of 133Ba at pH 8.1, with
an adsorption capacity of 19.18 mg-g' and Kd of
510.34 mL-g"', indicating strong interaction
between Ba?* ions and surface functional groups.

The effect of contact time was assessed at pH 7.5
for time intervals ranging from 15 to 360 minutes.
Adsorption increased with time, reaching
equilibrium around 60 minutes with a maximum
adsorption capacity of 4.33 mg-g' and 16%
removal efficiency. Prolonged contact beyond 60
minutes  showed minimal improvement,
suggesting surface site saturation. The structural

and morphological characteristics of the material
were examined using X-ray diffraction and
scanning electron microscopy. Overall, MXene-
based adsorbents show strong promise for
application in radioactive wastewater treatment

2.

This work was supported by the Research and
Development Support Agency based on Contract no.
SK-SRB-23-0057.

[1] LiuY.-L.,LiD., CaoP., Yin X., Zeng Q., Zhou H.:
Mater. Today Phys. 44, 101444 (2024).

[2] AtriS., Kusumkar V.V., Inan S., Gregor M., Roch
T., Caplovicova M., Galambos M., Viglasova E.,
Plesch G., Monfort O.: Inorg. Chem. Front. 11,
7860-7871 (2024).
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MODELLING THE TERNARY COMPLEX
AND ACTIVE SITE DYNAMICS OF
GALACTOFURANOSYL TRANSFERASE 2
FOR RATIONAL DRUG DESIGN

Yasir Ali, Monika Durackova, Barbora Stratilova,
Stanislav Kozmon

Institute of Chemistry, Slovak Academy of Sciences,
Dubravska cesta 5807/9, 845 38 Bratislava, Slovakia,
yasir.ali@savba.sk

Galactofuranosyltransferase  (GIfT2) is an
essential enzyme that transfers galactofuranose
(Galf) subunits from donor UDP onto the acceptor
galactan chain during Mycobacterium tuberculosis
cell wall assembly. As tuberculosis continues to be
a major global health threat, with 1.25 million
fatalities reported in 2023, targeting GIfT2
presents a promising strategy for the development
of new therapeutic agents. This study reconstructs
GIfT2 with UPD-Galf and acceptor galactan chain
to show how loop 1 (aa 397 to 407) anchors UDP-
Galf in the active site and put them in place for
reaction. Next, we employed multi-tiered docking
and hit selection approach for screening of lead
compounds against GIfT2’s active site. Our

hierarchical approach started from benchmarking
docking to get an Enrichment factor (EF) of 5.56%
to pharmacophore modelling improving the EF to
43.65%. These benchmarked approaches were
used to identify several lead compounds with
better binding affinities compared to the native
donor substrate. With the subsequent binding pose
metadynamics, we were able to show twenty
compounds with comparable stability to UDP-
Galf across matrices various metrices like
PoseScore < 2.0 and PersScore > 0.4, a threshold
often attributed to X-ray crystalized poses [1].
Principal component analysis indicated that the
proposed compounds are well within the chemical
space of FDA approved drugs. Taken together, our
results provide a strong rationale for the
experimental testing of these compounds to
validate their potential as GIfT2 inhibitors [2].

This work was financially supported by APVV-20-0230,
APVV-21-0346 grants. Yasir Ali is also supported by
Action Austria-Slovakia program.

[1] Janos P., Kozmon S., Tvaro$ka l., Ko¢a J.: Chem.
Eur. J. 24, 7051-7059 (2018).

[2] Fusani L., Palmer D.S., Somers D.O., Wall, 1.D.: J.
Chem. Inf. Model 60, 1528-1539 (2020).
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SEASONAL OXIDATIVE DYNAMICS AND
ISOTOPIC FRACTIONATION OF NOx AND
SO, IN OSTRAVA, CZECH REPUBLIC:
INSIGHTS FROM STABLE ISOTOPE
ANALYSIS
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Jackova!, Radim Seibert?, Jan Curik?®, Frantisek
Veselovsky!, Daniel A. Petrash!

1Czech Geological Survey, Geologicka 6, 152 00
Prague 5, Czech Republic,
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2Czech Hydrometeorological Institute, K Myslivne
2182/3, 708 00 Ostrava-Poruba, Czech Republic

The city of Ostrava, NE Czech Republic, is known
for its industrial pollution. In 2021, we conducted
a series of sampling campaigns to assess the
isotopic fractionation *N and *'S conducive to
NOs and SO,* aerosols in PMio. Sampling
campaigns were timed to capture varying
atmospheric  conditions, including climatic
inversion periods, providing also insights into
urban emission dynamics over the course of the
year. Gaseous NOx and SO, were collected on
passive filters, while their oxidized forms, NOs
and SO,> , were captured on PMyo particle filters,
enabling us to analyze the transformation
dynamics of these pollutants. Isotopic analyses
distinguished the sources of NOx emissions—coal
combustion (§"°N = - 3%o) and vehicular emissions
(8N = - 7 %o)—and allowed quantifying isotope
fractionation during their conversion to NOs™ (enox-
no3-= 11.5 £ 1.15 %o). This fractionation, however,
was influenced by seasonal variations, and appears
to be notably affected by NHsNO; decomposition
during warmer months. Similarly, for SO,
primarily emitted from coal combustion (8%S = -
2%o0), we identified distinct fractionation patterns
during oxidation to SO,> encompassing both
kinetic (eso2-+20 = - 1.3 £ 0.5%0) and equilibrium
(es02- so42-= 2.24 £ 0.67%0) effects.
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STABILIZATION EFFECT OF SEVERAL
ANTIOXIDANTS IN NATURAL RUBBER
STUDIED BY NONISOTHERMAL DSC

Zuzana Cibulkovd, Tibor Dubaj

Faculty of Chemical and Food Technology, Slovak
University of Technology in Bratislava, Radlinského 9,
812 37 Bratislava, zuzana.cibulkova@stuba.sk

Natural rubber (NR) finds extensive use in various
products, particularly in the automotive and
industrial sectors, due to its exceptional elasticity,

sekcia 1

durability, and ability to absorb shock. Its unique
properties, like heat resistance and resilience,
make it irreplaceable in certain applications,
including tires and military coatings. While natural
rubber exhibits good elasticity and other desirable
qualities, it is highly susceptible to degradation
over time when exposed to certain environmental
factors, due to the presence of double bonds in the
main chain. Degradation of NR is accelerated
mainly by heat, oxygen, light, ozone and radiation.
Thermooxidative ageing of rubber is a very serious
problem, because it causes considerable changes in
its structure leading to the change of physico-
mechanical properties. In order to minimize the
oxidative degradation of NR during service at high

temperatures, it is effective to mix it with
antioxidants.
Thermooxidative degradation of elastomers

exhibits an induction period (IP). At the end of IP
the oxidation connected with a sudden change of
material properties begins. Therefore is the length
of IP frequently taken as a measure of the material
stability [1]. In our previous works [1,2] an
integral isoconversional method is proposed for
obtaining the kinetic parametres of IPs from the
onset temperatures of nonisothermal DSC runs
with linear increase of temperature.

In this study the thermooxidative stability of
natural rubber has been examined in the presence
of several antioxidants (including IPPD, lignin,
calcium lignosulfonate). The stabilization effect of
these antioxidants and their mixtures have been
studied by DSC under non-isothermal conditions.
In order to evaluate the stabilization effect of the
additives, protection factors were calculated [3].

Financial support from the Slovak Scientific Grant
Agency VEGA under the contract No. 1/0498/22 is
gratefully acknowledged.

[1] Simon P., Kolman L.: J. Therm. Anal. Calorim. 64,
813-820 (2001).

[2] Simon P.: J. Therm. Anal. Calorim. 84, 263-270
(2006).

[3] Cibulkova Z., Simon P., Lehocky P., Balko I.: J.
Therm. Anal. Calorim. 80, 357-361 (2005).
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Ecology, Faculty of Science, Pavol Jozef Safirik
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Anthraquinones (AQs) represents a class of
secondary metabolites, which are essential in

various biological processes in plants. For
instance, AQs act as intermediates in the
naphthodianthrone  biosynthesis pathway in

Hypericum species. Hypericum perforatum L., a
model species within the genus Hypericum, is
mainly studied for its production of hypericins,
potent photosensitive naphthodianthrone pigments
with significant pharmaceutical value. On the
other hand, the diversity of AQ derivatives across
Hypericum species remains relatively
underexplored.

In this study, we used an enhanced liquid-liquid
extraction procedure combined with reversed-
phase high-performance liquid chromatography,
along with UV and electrospray ionization mass
spectrometry to profile metabolites in selected
Hypericum species. Structural analysis of the
predominant metabolites - detected by diode-array
detection at 440 nm - led to the identification of six
groups of AQs, including emodin, its O-glucoside,
and various O-pentosides and O-hexosides derived
from skyrin and oxyskyrin.

The structures of these AQ derivatives were
proposed based on their UV/Vis spectra,
hydrolysis experiments, and MS data, compared
with existing literature reporting data for
Hypericum and other plants containing AQs.

This work was supported by APVV-18-0125, VEGA
1/0546/22, KEGA 015UPJS-4/2024, and the
institutional research plan [RVO: 68081715].
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Ligandy galektint se jevi jako velmi slibné latky
pro 1écbu kardiovaskularnich onemocnéni, fibrozy
a rakoviny. V dusledku toho v posledni dobé
vzrostla poptavka po jejich syntéze a po studiich
interakci mezi galektiny a jejich ligandy [1].
Moderni elektrochemické techniky, jako je
voltametrie se stiidavym  proudem (AC
voltametrie)  nebo  chronopotenciometricka
rozpoustéci analyza s konstantnim proudem (CPS)
na visicim rtutové kapkové elektrodg, stejné jako
cyklickd voltametrie (CV) a voltametrie s
¢tvercovou vlnou (SWV) na celektrodé¢ z
pyrolytického grafitu, mohou byt vyhodné vyuzity
pro elektrochemickou charakterizaci,
elektroanalytickou detekci a studium interakci
[2,3]. V této studii bylo zkoumano
elektrochemické chovani novych organokovovych
glykomimetik, jejich adsorp¢ni/desorpcni chovani
na nabitych povrsich a interakce s modelovym
proteinem — hovézim sérovym albuminem (BSA)
nebo lidskymi galektiny-1 a -3.

Tato prdce vznikla za financni podpory Grantové
agentury Ceské republiky (projekt 23-06115S).

[1] Hamala V., Kurfirt M., Cervenkova Stastna L. et
al.: Inorg. Chem. Front. 11, 7588-7609 (2024).

[2] Zaloudkova L.: Bachelor Thesis, Masaryk
University, 2023.

[3] Zelinka M.: Master Thesis, Masaryk University,
2024.
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APTAMER SEQUENCES AS POTENTIAL
FORMERS OF G-QUADRUPLEX

Michaela Dobrovolna!2f, Anne Cucchiarini®, Vaclav
Brazdal?, Jean-Louis Mergny?

Ynstitute of Biophysics, Czech Academy of Sciences,
Kralovopolska 135, 612 00 Brno, Czech Republic,
vaclav@ibp.cz.

2Faculty of Chemistry, Brno University of Technology,
Purkyriova 118, 612 00 Brno, Czech Republic
3Laboratoire d'Optique et Biosciences, Ecole
Polytechnique, CNRS, INSERM, Institut Polytechnique
de Paris 911 20 Palaiseau, France

tEqual contribution

Aptamers are short DNA or RNA sequences that
fold into unique three-dimensional structures,
allowing them to bind target molecules with high
specificity and affinity, similar to antibodies. A
notable structural motif in many aptamers is the G-
quadruplex (G4), a four-stranded fold formed by
guanine-rich sequences. While G4 formation has
been proposed for select aptamers, we investigated
how frequently G4-prone motifs emerge through
the SELEX process. We analyzed over 1,400
sequences from the UTexas Aptamer Database,
sourced from 400 publications, to assess their
potential to form G4 and i-motif structures. No
strong i-motif candidates were identified, but
nearly one-quarter of DNA aptamers and one-sixth
of RNA aptamers showed potential for G4
formation. Interestingly, many of these G4-
capable motifs were previously unrecognized;
only 17% of sequences with predicted stable G4s
mentioned "quadruplex" in the corresponding
publications. We experimentally tested 30
aptamers and confirmed G4 formation in all
sequences with a G4Hunter score of 1.31 or
higher. These results indicate that G4 motifs may
be an underappreciated structural feature in
aptamer design. Greater awareness and analysis of
G4-forming potential could enhance aptamer
discovery and functional interpretation.
[1] Cucchiarini A., Dobrovolnd M., Brazda V.,
Mergny J.-L.: Nucleic Acids Res. 53, gkaf424
(2025).
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Thermoanalytical methods such as differential
scanning calorimetry (DSC) and
thermogravimetry (TG) are routinely employed for
kinetic analysis of processes in condensed phase.
The measured thermoanalytical signal (heat flow
in DSC, mass in TG) represents an envelope of all
processes occurring in a sample at a given instant.
Normalized thermoanalytical signal is usually
treated as degree of conversion, conventionally
defined as the reacted amount of a reactant
normalized to its initial amount. Here we show that
“classical” and thermoanalytical degree of
conversion are equal only in case of elementary
processes. For complex processes, such as two
parallel first-order reactions (A — B, A— C) or
two consecutive first-order reactions
(A — B — C), they may differ considerably and
are equivalent only in special limiting cases [1].
The corollary of this discrepancy resides in
interpretation of kinetic parameters obtained from
thermoanalytical data using general rate equation.
Since conversion is calculated solely on the basis
of observed thermoanalytical effects, the resulting
Kinetic parameters therefore describe the kinetics
of heat exchange (for DSC) or mass loss (for TG)
rather than the kinetics of chemical or physical
transformation. Hence, no mechanistic
conclusions should be drawn from such kinetic
parameters; however, they still enable us to model
the kinetics of complex processes from the point
of view of the measured thermoanalytical quantity.

Financial support from the Slovak Scientific Grant
Agency (VEGA 1/0498/22) is gratefully acknowledged.

[1] Simon P., Skrdla P.J., Dubaj T., Cibulkova Z.:
Thermochim. Acta 745, 179933 (2025).
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THE EXPERIMENTAL AND
THEROETICAL DFT ANALYSIS OF SPIN-
SPIN INTERACTION CONSTANTS OF
KERATAN SULPHATE AND IOTA- AND
KAPPA-CARRAGEENANS

Michal Hricovini, Milo§ Hricovini
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845 38 Bratislava, Slovakia,
Milos.Hricovini@savba.sk

A detailed understanding of the molecular
structure of carbohydrates is essential for
elucidating the diverse processes involved in
glycobiology. Sulphated polysaccharides, such as
the glycosaminoglycan (GAG) keratan sulphate,
which is commonly found in corneal, skeletal, and
neural tissues, and carrageenans, which are
sulphated galactans derived from red algae, play
vital roles in extracellular interactions, cell
signalling, and matrix organisation [1,2].

The combination of density functional theory
(DFT) with high-resolution NMR spectroscopy
provides valuable insights into the conformational
behaviour, solvation properties, and protein-
binding mechanisms of glycosaminoglycans [3].
In this contribution, DFT calculations of molecular
geometries and proton—proton and proton—carbon
coupling constants were examined and compared
with experimental spectroscopic data. The results
reveal that the position and number of sulphate
groups — whether on the galactose rings of
carrageenans or along the keratan sulphate
backbone — strongly influence the local geometry,
electronic distribution, and the magnitude of
indirect spin-spin coupling constants.
Furthermore, the DFT calculations emphasise the
importance of extensive hydrogen bonding
networks and strong ionic interactions in shaping
the first hydration shell, both of which
substantially contribute to the 3D geometry of the
saccharide molecules.

This work was financially supported by Slovak grant
agency VEGA 2/0071/22.

[1] Funderburgh J.L.: Glycobiol. 10, 951-958 (2000).

[2] Campo V.L. etal.: Carbohydr. Polym. 77, 167-180
(2009).

[3] Perez S. etal.: JACS Au. 3, 628-656 (2023).
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Perovskity (sumarny vzorec ABX3) vykazuju
mnozstvo  zaujimavych  optoelektronickych
vlastnosti [1], ktoré ich preduruju ako jednu z
vhodnych nahrad za doteraz bezne pouzivané
kremikové solarne ¢lanky. Pri ich priprave je vSak
kl'aCovy spravny vyber podmienok, ktory sa
odrazi  vyslednej kvalite pripravenych
perovskitovych vrsiev aich optoelektronickych
vlastnostiach.

V praci boli pripravené perovskitové vrstvy
(CH3NHsPbICls) analyzované hmotnostnou
spektrometriou sekundarnych iénov (SIMS) ako
v pozitivnej, tak aj v negativnej polarite a
svyuzitim 2D imagingu (skenovand plocha
500x500 um). Sledoval sa vplyv rotacnej rychlosti
spin-coatingu na homogenitu vrstiev, s cielom
najst  jej optimalnu  hodnotu.  Priprava
perovskitovych vrstiev prebiehala v gloveboxe
pod dusikovou atmosférou. Na vopred vycisteny
FTO substrat bol naneseny 50 pl perovskitového
prekurzoru a nasledne sa spin-coatoval v rozsahu
rota¢nych rychlosti od 1000-5000 rpm. Po 30 s od
zacCiatku spin-coatingu bolo pridanych 100 pl
chlérbenzénu ako antisolventu a spin-coatovalo sa
d’alsich 30s. Po ukonceni boli vzorky anelované
pri 100 °C po dobu 10 min.

V hmotnostnych spektrach sme vo vSetkych
pripadoch identifikovali jednoduché i6ny CHs',
NH.*, CH3sN*, CHeN*, Pb*, Pbl*, CN" CI', I', I, I3
, Pbl ako aj iony klastrové Pbl., Pb,l", Pbals, ktoré
jasne dokazuju pritomnost’ vzniknutej
perovskitovej Struktary [2]. 2D  imaging
pripravenych vrstiev ukazal, ze najoptimalnejsSie
vlastnosti z hl'adiska homogenity povrchu sa
dosahuju pri rotacnej rychlosti 3000 rpm.

Tato praca je financovand prostrednictvom grantu
APVV-23-0083.

[1] Nandigana P. et al.: Energy Adv. 3, 442 (2024).
[2] Diaz J.J. et al.: Synth. Met. 307, 117705 (2024).
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Caj patri medzi najkonzumovanejiie ndpoje na
svete, spaja sa s viacerymi kultarami a
kazdodennymi ritualmi mnohych l'udi. Znamy je
aj vd’aka svojmu vysokému obsahu antioxidantov
— latok, ktoré zohravaju klacovi tulohu v
obrannych mechanizmoch tela.

Tato praca sa venuje analyze antioxidantu
epigalokatechin-3-gallatu  (EGCG) v ¢&ajoch
rastliny Camellia sinensis — konkrétne v zelenom
a Ciernom c¢aji. Na vyskum bola pouzita
hmotnostna spektrometria sekundarnych iénov.
Pritomnost EGCG sa potvrdila vo vSetkych
vzorkach, pricom sa ukazalo, Ze jeho fragmenty sa
uvolfiuju uz po troch minutach Iihovania.
Vysledky zaroven potvrdili vysoku stabilitu
EGCG pri roznych teplotach vody (70°C a
100 °C), ako aj pri dlh§om ¢ase luhovania.

Okrem EGCG sa sledovali aj vybrané stopové
prvky a mineraly v €ajoch, ako napriklad hor¢ik,
draslik, fluér ¢i zelezo. Zistenia poukazuji na
rozdiely medzi zelenym a Ciernym Cajom, ktoré
stvisia s ich technologickym spracovanim —
fermentaciou ¢ierneho ¢aju a jej vplyvom na obsah
ucinnych latok. Vyraznejsi rozdiel bol pozorovany
pri koncentracii fludru, ktory sa vo vicSej miere
uvolnil pri vyssej teplote vody v zelenom caji.
Merania ukazali, Ze antioxidant EGCG sa
uvoliuje rychlo a stabilne, takze aj kratke
lthovanie ¢aju je ucinné. Zarovei sa potvrdilo, ze
zeleny Caj obsahuje vacsi obsah sledovaného
antioxidantu aj niektorych minerdlov ako Cierny
¢aj.
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ACCELERATED AGEING STUDIED BY
NONISOTHERMAL DSC
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Natural rubber (NR) plays a crucial role in various
industries due to its unique combination of
elasticity, resilience, and waterproof properties. It
is used in many applications spanning across
automotive, medical, and consumer goods sectors.
However, during its lifetime NR undergoes
degradation process with a detrimental effect on its
properties. The main factors responsible for
degradation are heat, oxygen and light.
Thermooxidation leads to the changes in the
chemical structure and thus to the loss of the
physico-mechanical properties. It usually occurs in
two steps. The first one is co-called induction
period (IP) and the second step is the oxidation
itself. During IP seemingly no chemical reactions
take place and at the end of the IP sudden changes
occur in the material properties. For this reason, IP
is often considered as a measure of material
stability [1].

In this study the thermooxidative stability of pure
NR and NR with antioxidants (lignin, calcium
lignosulfonate and IPPD) has been examined
before and after accelerated ageing at elevated
temperature in air atmosphere. Non-isothermal
DSC measurements were employed to study the
thermooxidative stability of all samples. Non-
Arrhenian Berthelot-Hood temperature function
was used to obtain the kinetic parameters
describing the IPs [1,2]. IPs and residual stabilities
were calculated from the obtained values of kinetic
parameters.

Financial support from the Slovak Scientific Grant
Agency VEGA under the contract No. 1/0498/22 is
gratefully acknowledged.

[1] Simon P., Kolman I’.: J. Therm. Anal. Calorim. 64,
813-820 (2001).

[2] Simon P.: J. Therm. Anal. Calorim. 97, 391-396
(2009).
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Brusnice bortvka (Vaccinium myrtillus L.) je
oblibenou plodinou stfedni Evropy, cenénou pro
své sladkokyselé plody s vyraznym ¢&erveno-
fialovym zbarvenim a charakteristickou vini [1].
Tékavé latky hraji kliGovou roli v senzorické
kvalité teéchto plodd, avsak jejich slozeni a vyvoj
béhem zrani jsou dosud nedostatecné
prozkoumany. Dostupné studie se soustiedi
prevazneé na zralé plody, nikoliv na jednotlivé faze
jejich vyvoje [2].

Cilem této studie bylo sledovat zmény v profilu
tékavych latek beéhem zrani plodd v péti
definovanych féazich. Analyza byla provedena
metodou mikroextrakce pevnou fazi (HS-SPME)
v kombinaci s plynovou chromatografii
a hmotnostni spektrometrii (GC-MS), pfi¢emz byl
zaroven hodnocen jejich vliv na vysledny
aromaticky profil. Vysledky ukazaly, Zze béhem
zrani dochazi k vyraznym zménam ve sloZeni
t€kavych latek — zejména k poklesu alkohold a
nariistu ester a terpenoidd. Zralé plody byly
charakterizovany ptredev§im ptfitomnosti (Z)-3-
hexenyl-acetatu, ethyl-isovaleratu a B-linaloolu,
které ptispivaji k ovocnému, cerstvému a
kvétinovému aroma.

Studie tak pfinasi nové poznatky o vyvoji
aromatickych latek borGvek a jejich vlivu na
senzorickou kvalitu béhem zrani.

Tato prace byla podporena projektem Specifického
vyzkumu: Vybrané aspekty a trendy soucasnych
potravindrskych véd (FCH-S-25-8818).

[1] Rohloff J., Netsby R., Nes A., Martinussen I.: Latv.
J. Agron. 12, 98 (2009).

[2] Sater H.M., Bizzio L.N., Tieman D.M., Mufoz
P.D.: J. Agric. Food Chem. 68, 5777-5786 (2020).

sekcia 1

1Po13
IN SILICO SCREENING OF POTENTIAL
INHIBITORS OF THE GAS2P ENZYME

Stanislav Kozmon, Barbora Stratilova

Institute of Chemistry, Slovak Academy of Sciences,
Dubravska cesta 5807/9, 845 38 Bratislava, Slovakia,
stanislav.kozmon@savba.sk

Each year, more than 300 million people contract
yeast infections, with approximately 3.8 million
succumbing to them [1]. The yeast cell wall plays
a key role in yeast survival, with the
polysaccharides -1,3- and B-1,6-glucan and chitin
being the main structural components. In the
course of physiological processes, these are
subject to constant changes catalysed by different
enzymes, e.g. the elongation and branching of -
1,3-glucan is catalysed by members of the GH72
family. Since mammals lack specific structural
components and enzymes essential for yeast cell
wall biogenesis and remodeling, targeting this
structure represents a promising direction for the
development of novel antifungal drugs [2]. Given
their important physiological role, inhibition of
GH72 family enzymes could represent a promising
strategy in achieving this goal.

Our work was concerned with the identification of
potential inhibitors of the GAS2P enzyme
(5FIH.pdb), which is currently the only enzyme of
this family with a known crystal structure [3].

The structures of 2384 glycomimetics from the
Asinex database were docked into the acceptor
binding site of GAS2P using the Glide program
and subsequently resequenced using the
MMGBSA method. The top 15 complexes were
then selected and subjected to further analysis by
molecular dynamics simulations using the
Amber22 program, followed by free binding
energy calculations. In the future, the effects of the
selected inhibitors will be experimentally verified
by determining their influence on GAS2P activity
using fluorescently labelled acceptors.

This work was supported by grants VEGA 2/0162/24
and APVV-21-0346.

[1] Denning D.W.: Lancet Infect. Dis. 24, e428-e438
(2024).

[2] Cortés J.C.G., Curto M.A., Carvalho V.S.D. et al.:
Biotechnol. Adv. 37, 107352 (2019).

[3] Raich L., Borodkin V., Fang W. et al.: J. Am.
Chem. Soc. 138, 3325-3332 (2016).
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Narodné referenné centrum pre rezidua
pesticidov UVZ SR zaviedlo metody na
stanovenie vySe 200 pesticidov v detskej strave. V
porovnani s dospelymi jedincami je u
novorodencov spotreba potravin na telesnd
hmotnost’ vyrazne vyS$$ia, ¢o vedie k potrebe
kontrolovat’ pritomnost’ pesticidov a ich rezidui na
vel'mi nizkej koncentra¢nej hladine. To vyzaduje
velmi nizke medze stanovitelnosti a detekcie.
Spajaju sa s tym vysoké naroky na upravu vzorky,
citlivost vyuzivanej metody a pristrojovi
techniku. Na analyzu findlnych extraktov vzoriek
sa vyuzila vysoko rozliSovacia kvapalinova a
plynovda  chromatografia s  tandemovou
hmotnostnou spektrometrickou detekciou (LC-
MS/MS, GC-MS/MS). Pred pouzitim metdd na
stanovenie pesticidov sa ukazdého rezidua
pesticidu  kontrolovali nasledovné valida¢né
parametre podla dokumentu Sante zroku 2021
[1]. Selektivita a Specificita, kde odozva blanku
a pomer kvantifikacného a porovnavacieho i6nu
vo vzorke nesmela presiahnut’ 30%. Linearita, kde
odchylky od kalibra¢nej ciary mali povolena
odchylku 20% a zmeny odozvy na kalibracnych
hladinach meranych pred a po sekvencii vzoriek
museli byt do 30%. Spravnost’, kde akceptovana
vytaznost  je  vrozsahu 60-140 %,
reprodukovatelnost’ rezidua do 20% a neistota
merania do 50%. Stanovenie vybranych pesticidov

je akreditované Slovenskou narodnou
akreditacnou sluzbou. Spravnost metdd je
overovana ucast’'ou v medzinarodnych

porovnavacich testoch. Vzorky detskej stravy boli
predupravené metddou QUEChERS [2].

[1] Document No. SANTE/11312/2021v2, Analytical
quality control and method validation procedures
for pesticide residues analysis in food and feed.

[2] Anastassiades M., Lehotay S.J., Stajnbaher D.,
Schenck F.J.: J. AOAC Int. 86, 412-431 (2003).
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Suchankova, Jan Navratil, Ale§ Panacek, Robert
Prucek

Katedra fyzikalni chemie, Univerzita Palackého, 17.
listopadu 12, 779 00 Olomouc, CR,
libor.kvitek@upol.cz

Heterogenni  katalyza je zakladem tady
vyznamnych pramyslovych aplikaci. To se odrazi
i v oblasti zakladniho vyzkumu pii studiu
zakonitosti, kterymi se tento proces fidi. Klasicky

koncept heterogenni  katalyzy je spojen
S predstavou  reakce  mezi  reaktanty v
adsorbovaném  stavu.  Protoze = mnozstvi

naadsorbovanych reaktantli, a tudiz i rychlost
reakce vyznamné zavisi na specifickém povrchu
katalyzatoru, je fyzikalni struktura katalyzatoru
jednim z nejsledovanéjSich parametrti. Proto se se
zmenSujici velikosti ¢astic roste reakéni rychlost
vztazena na jednotku hmotnosti katalyzatoru [1].
Tato zavislost nemusi platit s poklesem velikosti
nanocastic pod uréitou hodnotu. Pod urcitou
velikosti nanocastic dochazi ke zméné fyzikalni
(krystalicky versus amorfni stav) i elektronové
struktury (piechod od pasové struktury k systému
diskrétnich energetickych hladin). Limitni velikost
nanocastic pro takovou situaci se pohybuje mezi 3-
5 nm [2]. Pokud je velikost nano¢astic pod touto
mezi, dochazi ke zméné jejich katalytické aktivity.
Prezentovana studie se zabyva timto stavem v
pfipadé nanocéstic zlata, jejichz katalyticka
aktivita je studovana za pomoci modeloveé reakce
redukce  p-nitrofenolu  tetrahydridoboritanem
sodnym. Ziskané vysledky jednozna¢né prokazuji,
ze pod vyse uvedenym limitem velikosti dochazi k
poklesu katalytické aktivity nanocastic zlata.
Otazkou zistava davod tohoto poklesu, zda je
zpisoben ztratou krystalové struktury nebo
ztizenym pienosem elektront z diskrétnich
elektronovych hladin v tak malé nanocastici.

Autori deékuji za financni podporu internimu grantu
Univerzity Palackého IGA_PrF_2025_024.

[1] Suchomel P., Kvitek L., Prucek R., Panacek A.,
Halder A., Vajda S., Zboril R.: Sci. Rep. 8, 4589
(2018).

[2] Peng Y.Y, Guo D.,, Ma W. Long Y.T.
ChemElectroChem 5, 2982-2985 (2018).
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ELUCIDATING THE INTERACTION OF
BOVINE SERUM ALBUMIN WITH NON-
STEROIDAL ANTI-INFLAMMATORY AND
ANTIBACTERIAL DRUGS USING A
MULTI-TECHNIQUE APPROACH

Hira Lal, Martin Pisarcik

Department of Chemical Theory of Drugs, Faculty of
Pharmacy, Comenius University, SK-83232
Bratislava, Slovakia, hira.lal@uniba.sk

Comprehending how serum albumin interacts with
non-steroidal anti-inflammatory drugs (NSAIDs)
and sulfonamide derivatives with potential
antibiotics effect is critical for evaluating their
transport, distribution and bioavailability within
the body. In the present study, we explored the
interaction of bovine serum albumin (BSA) with
regularly consumed NSAIDs (naproxen (NPX)
and ibuprofen (IBF)), and sulfadiazine (SD)
utilizing several methods including isothermal
titration calorimetry (ITC), circular dichroism
(CD) and dynamic light scattering (DLYS)
measurements. ITC analyses showed distinct
thermodynamic profiles for the binding of each
drug to BSA, indicating that the interactions occur
spontaneously and are predominantly governed by
hydrophobic forces. The binding constants and
enthalpy variations provides guantitative insights
on the affinity and nature of these interactions. CD
spectroscopy was utilized to assess drug-induced
conformational alteration in BSA induced by drug
binding, showing modifications in the secondary
structure, suggestive of partial structural
rearrangement. Complementary DLS
measurements confirmed the alterations in the
hydrophobic  diameter and particle size
distribution, revealing complexation and potential
changes in BSA aggregation behavior. Overall,
these results provide a comprehensive insight into
drug-protein interactions at molecular and
colloidal levels, aiding in the understanding of
pharmacokinetics and supporting the design of
effective drug delivery systems.

The presented research was supported by the Comenius
University GUKPOST grant No. GUKPOST/20/2024
and the Slovak Research and Development Agency
Grant No. APVV-23-0349.

[1] Rahman M.M., Rahman M.H., Rahman N.N.: Pak.
J. Pharm Sci. 18, 43-47 (2005).

[2] Rafols C., Zarza S., Bosch E.: Talanta 130, 241-
250 (2014).

[3] Mavani A., Ray D., Aswal V.K., Bhattacharyya J.:
J. Mol. Struct. 1287, 135697 (2023).
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SPlazmové nanotechnoldgie a bioaplikécie —
Prirodovedecké fakulta, Masarykova univerzita,
Kotlarska 267/2, 611 37 Brno, CR
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845 38 Bratislava, Slovensko

MXeény zostavaju v centre zaujmu v oblasti 2D
materidlov aj v&irSom kontexte chémie
a materidlovej vedy [1]. Z pohladu vlastnosti
a zvySenia funkcionality ma zmysel dekokorovat’
a tym padom funkcionalizovat vybrané¢ MXény
nanocasticami. V predkladanej praci boli tri druhy
MXénov (TisCz, NbsCs a Nb,C) in situ vo
vodnych roztokoch dekorované superparamagne-
tickymi Casticami na baze FexOy prostrednictvom
laserovej ablacie v kvapaline. Nasledne bola
Studovana opticka Faradayova odozva
vzniknutych roztokov vV striedavom vonkajSom
magnetickom poli [2], priCom boli zistené
kvalitativne rozdiely v magnetickej odozve
jednotlivych MXénov.

Autori by sa chceli podakovat' za financnu podporu z
projektov Agentliry na podporu vyskumu a vyvoja
(APVV-22-0345 a APVV-23-0083). Tato praca bola
podporena financnymi prostriedkami ziskanymi zo
spolocnej vyzvy V4-Korea 2023. Tuto pracu spolocne
podporila Katarska univerzita a Chemicky Ustav
Slovenskej akadémie vied - IRCC-2024-429.

[1] Gokul E.S., Rashad M., Santhana K.K.A., EL-
Mahdy A.F.M.: Chem. Asian J. 20, e202401181
(2025).

[2] Patterson C., Syed M., Takemura Y.: J. Magn.
Magn. Mater. 451, 248-253 (2018).
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ELEKTROCHEMICKA DETEKCIA
GENTAMICINU NA MODIFIKOVANYCH
UHLIKOVYCH ELEKTRODACH
PRIPRAVENYCH METODOU
SIETOTLACE

Ivana MojziSova, Jana Demeterovd, Jana Shepa, Ivana
SiSolakova, Renata Orinakova

Katedra fyzikalnej chémie, Univerzita Pavla Jozefa
Safarika v Kosiciach, Moyzesova 11, 040 01 Kosice,
ivana.mojzisova@student.upjs.sk

Ortopedické implantaty zasadne transformovali
oblast’” ortopedickej chirurgie, avSak bakterialne

infekcie spojené s implanticiou nadalej
predstavuju zavaznu klinicki komplikéaciu. Preto
sa v sOcasnosti intenzivne skiimaju rozne

preventivne stratégie, vratane systémov na riadené
uvolnovanie lie¢iv a externych podpornych
technologii. Medzi najéastejSie pouzivané lieciva
v tomto kontexte patria amoxicilin, gentamicin,
ciprofloxacin a  vankomycin,  ktoré  sa
zabudovavaju do povrchovych vrstiev implantatov
a nasledne sa postupne uvoltuji do okolitého
prostredia [1,2]. Monitorovanie Kinetiky ich
uvolnovania je v8ak naro¢né z dévodu extrémne
nizkych koncentracii, ktoré si vyzaduju vysoko
citlivé analytické metody. Ciel'om tejto Stadie je
vyvoj elektrochemického senzora pre detekciu
gentamicinsulfatu prostrednictvom maodifikacie

povrchu  pracovnej elektrody  uhlikovymi
nanotrubi¢kami  modifikovanymi  striebornymi
nanocasticami, ¢o umozni zlepSit analytické

vlastnosti senzora, najméi citlivost’, selektivitu a
spolahlivost merania v redlnych podmienkach.
Studovany senzor bol schopny  stanovit
gentamicin v koncentraénom rozsahu od 0.1 — 1
MM a vzhl'adom na svoju jednoduchu pripravu je
vhodnym adeptom na testovanie realnych vzoriek.

Tato praca bola financovand NATO SPS Call for
Proposals 2023-1, G6106.

[1] Hickok N.J. et al.: Adv. Drug Deliv. Rev. 64, 12
(2012).
[2] Wang M. et al.: Frontiers Media SA. (2023).
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ABSORPCNA SPEKTROSKOPIA
TENKYCH VRSTIEV PEROVSKITU
CH3NH3PBI3xCLx

Eva Noskovi¢oval?, Dominik Sarvag?, Jaroslav
Bruncko?, Monika Jerigoval-2

IKatedra fyzikélnej a teoretickej chémie,
Prirodovedecké fakulta Univerzity Komenského,
Ilkovicova 6, 842 15 Bratislava, Slovensko,
noskovicovl4@uniba.sk

2Medzindrodné laserové centrum, llkovicova 3, 841
04, Bratislava, Slovensko

Organicko-anorganické perovskity patria medzi
unikatne fotosenzitivne polovodice s potencialom
uplatnit’ sa v solarnych ¢lankoch, LED diédach,
detektoroch a podobne [1], hoci vhodné
podmienky pripravy pre budlce optoelektronické
aplikacie stale predstavuju vyzvu. V praci bol
pozorovany vplyv substratu a antisolventu na
absorp¢éné vlastnosti perovskitu CH3NHsPblsClx
vo VIS oblasti. Tenké perovskitové filmy boli
pripravené z roztoku CHsNHszl a PbCl, v DMF
v molarnom pomere 3:1 technikou rota¢ného liatia
pri otackach 3000 rpm a naslednym vypekanim pri
100°C. Ako substrat bol pouzity zafir, sklo
s tenkou vrstvou SnO dopovaného indiom (ITO
sklo) aITO sklo s80 nm vrstvou ZnO. Tenka
vrstva ZnO bola pripravena pulznou laserovou
depoziciou. Pri zafirovom substrate bol sledovany
aj vplyv antisolventu na  kryStalizaciu
perovskitovej Struktiry. Absorpcnou spekrosko-
piou bola pozorovand vyraznd zmena Sirky
zakadzaného pasu z 1,5 eV na 2,3 eV pri pouziti
ITO skla s vrstvou ZnO. Takéto vyrazné zmeny
poukazuji na rozklad CH3sNHsPblsClx a Eg = 2,3
eV poukazuje na vznik Pbl; [2] o ¢om sved¢i aj
vizualna zmena perovskitovej vrstvy z tmavej na
ZItu. Pri pouziti zafirového substratu a ITO skla
bola namerana §irka zakdzaného pasu priblizne 1,5
eV, ktora prislucha pripravovanému perovskitu
CH3NH3PblsClx [3]. Pridanie chlorobenzénu ako
antisolventa malo za nasledok zlepSenie
absorpcnych vlastnosti perovskitu.

Tato préaca vznikla za podpory grantu APVV-23-0083.

[1] He C., Xiaogang Liu X.: Light Sci. Appl. 12, 15
(2023).

[2] Chen H., Yan H., Cai Y.: Chem. Mater. 34, 3 (2022).

[3] Lama N.N., Leb T.M., Trana K.A., Van Nguyena
D., Kim Le P.T.: Chem. Eng. Trans. 113 (2024).
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STUDIUM VPLYVU ANTISOLVENTU NA
MORFOLOGIU PEROVSKITOVYCH
VRSTIEV

Dominik Sarvag!, Daniel Hasko?, Monika Jerigova'2
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Vysledné optoelektronické vlastnosti
perovskitovych  solarnych  ¢lankov  (PSC)
determinuje aj kvalita a morfoldgia pripravenych
perovskitovych vrstiev. Tu mozno vyznamne
ovplyvnit’ uz pri samotnom procese ich pripravy,
pri ktorej dochadza kriadenej krystalizacii
atvorbe  perovskitovych  zfn  z molekul
prekurzorov.

Vpraci sa Studoval vplyv  antisolventu
chlérbenzénu na  morfolégiu  pripravenych
perovskitovych vrstiev hybridného perovskitu
CH3NHsPbls«Clx.  Vrstvy  perovskitu  boli
nanesené na vopred vycisteny FTO substrat
jednokrokovou metédou spin-coatingu (4000 rpm,
30 s), s pridavkom rézneho objemu chlérbenzénu
ako antisolventu. Po naneseni boli vrstvy
anelované pri teplote 100 °C po dobu 10 min.
Vzhladom na zvySenii schopnost degradécie
perovskitu vplyvom vzduSnej vlhkosti sa celd
priprava uskuto¢fiovala v gloveboxe v inertnej
dusikovej atmosfére.

Morfologia takto pripravenych vrstiev bola
Studované prostrednictvom metédy AFM. Vrstvy
(5x5 pm) boli skenované v semikontaktnom
mode, skenovacou rychlostou 6,8 pm/s. Z
nameranych dat bola vypocitand priemerna
drsnost’ vrstvy a priemerna vel'kost’ zfn.

Zistili sme, ze optimalny objem chlorbenzénu je
75 Ml, Co sa prejavilo aj na ziadanom
»gulockovom®  habite  vzniknutych  zfn.
V ostatnych ~ pripadoch ~ dominovali  zrna
pozdizneho tvaru s minimalnym zastdpenim
sférickych zfn. Potvrdili sme, Ze pouZitie
chlérbenzénu ako antisolventu pri priprave
perovskitovych vrstiev vplyva na ich morfoldgiu.
V dosledku jeho nepolarneho charakteru, po
pridani optimalneho mnozstva na vrstvu
perovskitového prekurzora, dochadza k lokalnemu
presyteniu, ktoré napomaha nukleacii a formacii
perovskitovych ztn [1].

Té&to praca vznikla s podporou grantu APVV-23-0083.
[1] Ghosh S., Mishra S., Trilok S.: Adv. Mater.
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ELEKTROCHEMICKE SENZORY NA
BAZE MEDI PRE STANOVENIE INZULINU

Laura Slabejova, Jana Shepa, Ivana Sisolakova,
Renata Orinakova

Katedra fyzikalnej chémie, Univerzita Pavla Jozefa
Safarika v Kosiciach, Moyzesova 11, 040 01 Kosice,
laura.slabejova@student.upjs.sk

Inzulin je anabolicky hormén kIacovy pre
metabolizmus glukézy a cinnost’ pankreatickych
ostrovcekov. Jeho hladina sluzi ako indikator
diabetu, inzulindbmov ¢i metabolickych poruch.
Presné meranie inzulinu je preto délezité v
klinickej diagnostike. Bezne vyuzivané analytické
metdody zahfiiaji imunotesty, HPLC, kapilarnu
elektroforézu a  elektrochemické techniky.
V porovnani s nimi, elektrochemicka detekcia
inzulinu  vynikd  jednoduchostou, nizkymi
nakladmi a moznost’ou miniaturizacie.
Elektroaktivne  aminokyseliny  pritomné v
molekule inzulinu (tyrozin, tryptofan, cystin)
umoziuju jeho elektrochemicku detekciu, no pri
pouziti nemodifikovanych elektréd méze dojst’ k
pomalému prenosu elektrénov, & adsorpcii
interferentov. Tieto obmedzenia mozno prekonat’
modifikaciou elektréd pomocou kovovych alebo
oxidickych nanocastic (napr. Cu, NiO). Navyse,
kovy ako napriklad Cu(ll) alebo Mn(l1) st schopné
interagovat’ s molekulou inzulinu, ¢o vedie
kzmene ich elektrochemickych vlastnosti
a predstavuje  elektrochemicky detekovatel'na
zmenu [1].

V tejto Studii boli pouzité uhlikové elektrody
pripravené metdodou sietotlace, ktoré boli
modifikované Cu, pri¢om detekcia je zalozena na
tvorbe komplexov Cu(ll)-inzulin.

Financované EU NextGenerationEU prostrednictvom
Planu obnovy a odolnosti SR v ramci projektu ¢. 09-105-
03-V02-00047.

[1] Rong Z. et al.: J. Mol. Struct. 1335, 141992 (2025).

124

ChemzZi - Chemické zvesti 21/1 (2025)




Postery —

1P022
VLIV REDOXNIHO STAVU GALEKTINU
NA JEHO LEKTINOVOU AKTIVITU
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2Masarykiv onkologicky iistav, Vyzkumné centrum
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53 Brno, Ceskd republika

3\lyzkumna skupina Bioorganické chemie a
biomateridlii, Ustav chemickych procesii AV CR,
Rozvojova 135, 165 00, Praha 6, Ceska republika

Lidsky galektin-1 (Gal-1) je maly protein patiici
do evolu¢né konzervované rodiny lektind vazicich
glykany. Domény galektinl, které vazou
sacharidy, se skladaji do trojrozmérné struktury
rozpoznavajici B-galaktosidoveé skupiny [1,2].
Gal-1 vykazuje vyjimecnou citlivost vii¢i oxidaéni
inaktivaci, ktera hraje klicovou roli v regulaci jeho
prostorové a C¢asové biologické aktivity. Funk¢ni
vlastnosti Gal-1 jsou uréovany dvéma fyzikalné-
chemickymi stavy — rovnovahou mezi monomerni
a dimerickou formou a jeho redoxnim stavem.
Studovali jsme chovéni a interakce nativniho Gal-
1 s N-acetyl-lactosaminem ve srovnani s Gal-1 v
jeho redukovaném a oxidovaném stavu na nabitém
povrchu pomoci chronopotenciometrické
stripovaci analyzy pti konstantnim proudu (CPS) a
vnitini fluorescencni spektroskopie.

Glykomimetika jsou modifikované pfirodni
sacharidové ligandy. Jejich design souvisi se
strukturou vazebného zlabku galektinu, jehoz
nejkonzervativngjsi ¢ast (tzv. podtypy C a D) je
uzptisobena  pro  interakci se  dvéma
monosacharidovymi jednotkami souéasné [3].
Byla studovana interakce s glykomimetickymi
ligandy  (galektinové inhibitory),  mono-
fluorovanymi analogy N-acetyl-laktosaminu, a
sledovana sila interakce v zavislosti na redoxnim
stavu galektinu.

Fluorovani sacharidovych ligandli pfedstavuje
efektivni pfistup ke studiu interakci mezi proteiny
a sacharidy, jak bylo jednoznac¢né prokdzano v
uplynulych dvou desetiletich. Fluor uc¢inné
napodobuje hydroxylovou skupinu a ma také
vyhodné vlastnosti napt jako NMR sonda.

Tato prace vznikla za financni podpory Grantové
agentury Ceské republiky (projekt 23-06115S).

[1] Di Lella S., Sundblad V., Cerliani, J.P., Guardia
C.M,, Estrin D.A., Vasta G.R., Rabinovich G.A.:
Biochem. 50, 7842-7857 (2011).
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[3] Guardia C.M.A., Gauto D.F., Di Lella S,
Rabinovich G.A., Marti M.A., Estrin D.A.: J.
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AND THERMOANALYTICAL DEGREES
OF CONVERSION
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Technology, Radlinského 9, 812 37 Bratislava,
Slovakia, peter.simon@stuba.sk

Condensed-state processes are routinely studied by
thermoanalytical techniques. Their Kkinetics is
frequently described by the methods based on the
general rate equation. For the kinetic analysis, two
degrees of conversion should be discriminated: (i)
the degree of conversion used in classical kinetics,
axin, cOnventionally defined as the reacted amount
of a reactant normalized to its initial amount; (ii)
the thermoanalytical degree of conversion, «,
defined as the thermoanalytical effect observed at
temperature T (or at time t for isothermal
measurements)  divided by  the total
thermoanalytical effect [1].

For elementary reactions, axin = a SO that the
general rate equation is a true rate equation
describing the mechanism of the reaction. For
complex processes, axin and a differ considerably
in general; they are equivalent for some special
cases only. In this case, the general rate equation
represents the single-step approximation [2]. The
values of o thus describe the kinetics of heat
exchange (for DSC) or mass loss (for TG) and so
do the kinetic parameters obtained from the
treatment of experimental data.

The above said findings underline the necessity to
differentiate between elementary and complex
processes. A frequent flaw of the application of
methods based on the general rate equation is that
complex processes are treated as elementary ones.

Financial support from the Slovak Scientific Grant
Agency (VEGA 1/0498/22) is gratefully acknowledged.

[1] Simon P., Skrdla P.J., Dubaj T., Cibulkova Z.:
Thermochim. Acta 745, 179933 (2025).

[2] Simon P., Dubaj T., Cibulkova Z.: J. Therm. Anal.
Calorim. 14, 11507 (2024).
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VYVOJ ELEKTROCHEMICKEHO
MULTISENZORA PRE RYCHLU
DETEKCIU BIOANALYTOV V KLINICKEJ
DIAGNOSTIKE

Ivana Sisolakova, Jana Shepa, Pavol Jaréuska, Ondrej
Zahornacky, Sona Kiraly, Renata Orifiakova

Univerzita Pavla Jozefa Safarika v Kosiciach,
Srobdrova 2, 041 54 Kosice, ivana.sisolakova@upjs.sk

Rychla, selektivna a dostupnd detekcia
bioanalytov zohrava kl'i¢ova tGlohu v modernej
diagnostike, najm& pri ochoreniach, ako je
diabetes mellitus. Tradiéné metody, hoci sU
presné, su casto financne a technicky narocné a
nevhodné na pouzitie mimo laboratoria.
Elektrochemické senzory ponlkaju atraktivnu
alternativu vd’aka svojej jednoduchosti, citlivosti a
moznosti  miniaturizacie priCom predstavujl
perspektivnu technoldgiu pre rychlu a nizko
nakladovu detekciu bioanalytov. Tento vyskum sa
zameriava na VYVOj neenzymatickych
elektrochemickych senzorov uréenych na detekciu
klinicky vyznamnych latok ako su glukdza,
inzulin,  cholesterol,  kyselina  askorbova,
antibiotikda atd. Cielom je optimalizacia
jednotlivych senzorov ako predpoklad pre ich
buddcu integraciu do multisenzora.

Vyvijané senzory su zalozené na uhlikovych

elektrodach pripravenych metoédou siet’otlace
(SPCE) modifikovanych polymérnymi
membranami (napr. chitozan, polypyrol) a

kovovymi nanocasticami (Ni, Cu, Au), ktoré
nahradzaju enzymaticku zlozku [1]. Na zaklade
vykonanych elektrochemickych merani je mozné
konstatovat’, ze vhodna kombinacia polyméru a
kovu vedie k =zlepSeniu citlivosti, stability a
selektivity jednotlivych senzorov. Detekéné limity
dosahuju hodnoty pod 10 nM, pricom je
zachovana nizka doba detekcie (<10 s) a vysoka
reprodukovatel'nost’.

Tieto vysledky vytvaraju solidny zaklad pre vyvoj
integrovaného  multisenzorového  zariadenia
ureného pre simultinnu detekciu viacerych
bioanalytov v realnych vzorkich mimo
laboratoria.

Financované EU NextGenerationEU prostrednictvom
Planu obnovy a odolnosti SR v ramci projektu ¢. 09-105-
03-V02-00047.

[1] Sisolakova IL: Bioelectrochemistry 130, 107326
(2019).
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OPTIMIZATION OF CONDITIONS FOR
DETERMINING PROLYL
OLIGOPEPTIDASE ACTIVITY

Sarka Stépankova, Daniela Zachrdlova

Department of Biological and Biochemical Sciences,
Faculty of Chemical Technology, University of
Pardubice, Czech Republic,
sarka.stepankova@upce.cz

Prolyl oligopeptidase (POP) is a serine protease
found in almost all tissues of the human body, with
the highest activity in skeletal muscle and brain. Its
main function is to cleave small peptides at the
carboxyl side of the proline residue. Some studies
suggest that POP may be associated with
neurodegeneration, memory and cognitive
impairment. Patients with Alzheimer's disease
have been found to have significantly higher levels
of POP activity than healthy individuals. Inhibition
of POP may improve memory by blocking the
metabolism of endogenous neuropeptides [1,2].

The aim of the work was to determine suitable
conditions for measuring POP  activity,
specifically the effect of temperature, substrate
concentration and enzyme amount on the reaction
rate was investigated. The determination of POP
activity is based on the hydrolysis of the substrate
Z-Gly-Pro-4-nitroanilide. The formation of p-
nitroanilide, directly proportional to POP activity,
was measured spectrophotometrically at 405 nm
[3] and the rate of the enzymatic reaction under
given conditions was subsequently determined.

From the dependence of the reaction rate on the
substrate concentration and the amount of enzyme
at selected temperatures, suitable conditions for
measuring the activity and possibly inhibition of
POP were determined. Kinetic parameters, Kvand
Vmwere also determined.

The authors wish to acknowledge financial support
from the University of Pardubice, Faculty of Chemical
Technology.

[1] Svarcbahs R., Julku U., Kilpeldinen T., Kyyré M.,
Jantti M., Myo6hanen T.T.: Biochem. Pharmacol.
161, 113-120 (2019).

[2] Eteldinen T.S., Silva M.C., Uhari-Véananen J.K,,
De Lorenzo F., Jantti M.H., Cui H., Chavero-Pieres
M., Kilpeldinen T., Mechtler C., Svarcbahs R.,
Seppald E., Savinainen J.R., Puris E., Fricker G.,
Gynther M., Julku U.H., Huttunen H.J., Haggarty
S.J., Myo6hdnen T.T.. Sci. Transl. Med. 15,
eabq2915 (2023).

[3] SiatkaT., Adamcova M., Opletal L., Cahlikova L.,
Jun D., Hrabinovd M., Kune§ J., Chlebek J.:
Molecules 22, 1181 (2017).
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VYUZITI GC/MS PRO IDENTIFIKACI
A DUKAZ OXIDACNICH PRODUKTU
FENTANYLU

Dana Stolbova, Radek Jerga, Jana Skopalova, Petr
Bartak

Katedra analytické chemie, Prirodovedecka fakulta,
Univerzita Palackého v Olomouci, 17. listopadu 12,
779 00 Olomouc, CR, dana.stolbova0l@upol.cz

Fentanyl ajeho derivaty jsou vysoce ucinné
syntetické opioidy vyuzivané jako anestetika
v lékafstvi, avSak v poslednich letech se fentanyl
stal v§eobecné znamy neodbornou veiejnosti jako
obzvlasté nebezpecna nelegalni droga, kterd je
smrtelnd uz v malych davkach a objevuje se jako
primés jinych nelegalnich drog.

Je uz znamo, ze fentanyl a jeho derivaty lze
stanovit elektrochemicky metodou adsorpéni
square-wave voltametrie, ato smezi detekce
viadu desetin umol/l [1]. Mechanismus
elektrochemické oxidace fentanylu, ke které pfi
stanoveni dochazi, neni uplné objasnén. Tato prace
popisuje  vyuziti GC/MS pro identifikaci
oxida¢nich produkta fentanylu a jeho analog
furanylfentanylu a sufentanilu.

Pro jednozna¢nou identifikaci a spolehlivé
prokazani pritomnosti studovanych oxidacnich
produktd byly aplikovany dvé strategie: A/ piima
analyza, ktera umoziiuje porovnani retencnich
Casti a MS spekter se standardy, B/ analyza po
derivatizaci, kterd umoziuje identifikaci na
zaklad¢ reaktivity funk¢nich skupin a detekce
produktd derivatizace. Tyto postupy umoznily
identifikovat dva oxida¢ni produkty fentanylu, a to
fenylacetaldehyd a N-fenylpropanamid.
Furanylfentanyl poskytuje analogické produkty
fenylacetaldenyd  a 2-furanilid, stejné¢  tak
sufentanil poskytuje thiofen-2-ylacetaldehyd a N-
fenylpropanamid. Standardy N-fenylpropanamidu
a 2-furanilidu nejsou snadno komercéné dostupné
a proto byly pro potieby analyzy syntetizovany
z anilinu a chloridu odpovidajici kyseliny.

Tato préace vznikla za podpory Univerzity Palackého
v Olomouci (projekt IGA_PrF_2025_027).

[1] Jerga R., Stolbova D., Zajacova Cechova M.,
Barték P., Skopalové J.: 73. Zjazd chemikov. Horny
Smokovec, Slovenska republika, 6.-10. 9. 2021.
Sbornik prispévka. Chemzi 17/1, 174 (2021).
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CHLORELLA V HRE O BUDUCNOST -
POTENCIALNY PRINOS PRE
ENVIRONMENTALNE APLIKACIE

Monika Takéacsova', Monika Jerigova?2

!Gymnazium, Bilikova 24, 844 19 Bratislava,
takacsovam12@gmail.com

2Prirodovedecké fakulta Univerzity Komenského,
Katedra fyzikalnej a teoretickej chémie, Ilkovicova 6,
842 15 Bratislava

SMedzinarodné laserové centrum, CVTI SR, Ilkovicova
3, 841 04 Bratislava

Globalne znecCistenie mikroplastmi a nano-
Casticami kovov patri medzi najvaznejSie
ekologické problémy sucasnosti. Tieto latky
prenikaju do vodnych ekosystémov z réznych
zdrojov, ako sO odpadové vody, kozmetické
produkty ¢i plastovy odpad a predstavujii zat'az pre
rastliny, zivo€ichy aj 'udi. Ciel'om tejto prace bolo
overenie hypotézy o schopnosti riasy Chlorella
naviazat’ vybrané latky — mikrocastice polystyrénu
(PS), kyseliny polymlie¢nej (PLA) a striebornych
nanocastic (AgN) — a nasledné vyhodnotenie ich
naviazania pomocou  metédy  hmotnostnej
spektrometrie sekundarnych iénov (ToF-SIMS).
Tato metdoda umoziuje analyzu chemického
zlozenia povrchu vzoriek na drovni atdmov a
molekul. Vysledky preukazali pritomnost’ pikov
zodpovedajucich skamanym latkam. V pripade PS
a PLA boli namerané fragmenty s hmotnost'ou 127
a128,9m.u.—PSal27a128,96 m.u. —PLA, ktoré
boli zaznamenané aj v spektre vzoriek s
Chlorellou. Pri AgN boli zaznamenané izotopy
17Agt a '®Ag*, zodpovedajuce izotopom striebra.
Tieto zistenia poukazuji na schopnost’ Chlorelly
viazat’ kontaminanty, ¢o ma potencidl vyuzitia pri
vyvoji  environmentalnych  technol6gii  na
odstraiiovanie mikroplastov a kovov z vod.
Vysledky predstavuju zdklad pre d’alsi vyskum,
napriklad s inymi druhmi mikroplastov a kovov.
Dolezity by mohol byt aj vyskum zamerany na
konkrétne druhy riasy Chlorella, ako napriklad
Chlorella wvulgaris, Chlorella pyrenoidosa ¢i
Chlorella  kessleri, kedze ich schopnost
naviazania skimanych latok sa méze liSit’.
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SENZOR NA BAZE NB,Cs;T, MXEN@NI
KOMPOZITU PRE ELEKTROCHEMICKU
DETEKCIU DOPAMINU

Andrej Vikartovsky'?, Lenka Lorencova?, Marek
Barath?, Cubomir Orovéik®, Monika Jerigova®®, Peter
Kasak®, Jan Tkas!

1Chemicky Ustav SAV, v.v.i., Dlbravska cesta 9/5807,
845 38 Bratislava, Slovensko,
Andrej.Vikartovsky@savba.sk

2Katedra analytickej chémie, Prirodovedecka fakulta,
Univerzita Komenského, Ilkovicova 6, 842 15
Bratislava *Ustav materialov a mechaniky strojov,
Dubravska cesta 9/6319, 845 13 Bratislava, Slovensko
“Katedra fyzikalnej a teoretickej chémie,
Prirodovedecka fakulta, Univerzita Komenského,
Mlynsk& dolina, llkovicova 6, 842 15 Bratislava,
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SMedzinarodné laserové centrum, Centrum vedecko-
technickych informécii SR, Ilkovicova 3, 841 04
Bratislava, Slovensko

8Centrum pre pokrocilé materialy, Katarska
univerzita, P.O. Box 2713, Dauha, Katar

MXény sl skupina 2D nanomateridlov zloZenych
z tenkych vrstiev karbidov a nitridov prechodnych
kovov. SU zndme svojimi vynimo¢nymi
vlastnost'ami, ako si vysoka elektricka vodivost’,
vel’ka Specificka plocha povrchu a hydrofilnost’.
Typicky sa syntetizuju selektivnym vyleptanim
prvku A z prekurzorovej MAX fazy. Struktira a
vlastnosti MXénov zavisia nielen od zloZenia
povodnej MAX fazy, ale aj od samotného
leptacieho procesu, respektive terminacie povrchu
[1]. Povodny povrch MXénov je vSak nestabilny
pri ich vystaveni anodickému potencidlovému
oknu, ¢o vedie k oxidacii povrchu a znizeniu ich
elektrochemickej  aktivity atym  nasledne
obmedzenej pouzitelnosti pre detekciu redoxne
aktivnych latok [2].

V nasej praci sme NbsCsTy MXén modifikovali
nanocasticami niklu pomocou elektrochemickej
depozicie (NbsCsTx MXén@Ni). Pdvodny
NDb4sCsTx MXén rovnako ako NbsCsTx MXén@Ni
kompozit boli charakterizované prostrednictvom
rastrovacej elektronovej mikroskopie (SEM) a
hmotnostnej spektrometrie sekundarnych iénov
(SIMS). Po naneseni NbsC3Ty MXéEn@Ni
kompozitu na predpripraveny povrch elektrody zo
sklovitého uhlika (GCE) sme dosiahli takmer
dvojnasobné zvicsenie elektrochemicky aktivnej
plochy pre GCE/NbiCsTx MXén@Ni senzor v
porovnani s poévodnym NbsCsTx MXénom
(GCE/Nb4sCsTx  MXén). Senzor na baze
GCE/NbsCsTx MXén@Ni vykazoval zlepSent
stabilitu v anodickom potencidlovom  okne
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anaviac umoznil elektrochemickl detekciu
dopaminu s limitom detekcie 1,4 pmol/dm?
metodou diferen¢nej pulzovej voltampérometrie

(DPV).

Autori by sa chceli podakovat' za financnu podporu z
projektov Agentlry na podporu vyskumu a vyvoja
(APVV-22-0345 a APVV-23-0083). Tato praca bola
podporena finanénymi prostriedkami ziskanymi zo
spolocnej vyzvy V4-Korea 2023. Tuto pracu spolocne
podporila Katarska univerzita a Chemicky Ustav
Slovenskej akadémie vied - IRCC-2024-429.

[1] Gajdosova V., Lorencova L., Prochazka M.,
Omastova M., Micusik M., Prochazkova S.,
Kveton F., Jerigova M., Velic D., Kasak P., Tkac
J.: Microchim. Acta 187, 52 (2020).

[2] Lorencova L., Bertok T., Dosekova E., Holazova
A., Paprckova D., Vikartovska A., Sasinkova V.,
Filip J., Kasak P., Jerigova M., Velic D., Mahmoud
K.A., Tkac J.: Electrochim. Acta 235, 471-479
(2017).
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KOMPOSTOVANI ODPADNI BIOMASY ZA
VZNIKU SUBSTRATU S VYSSIiM
OBSAHEM HUMINOVYCH KYSELIN A
OPTIMALIZOVANOU SCHOPNOSTI
ZADRZOVAT VODU

Lucie Repeckal?, Daniel Vrabl®, Anna Gavlovat,
Katefina Smutna?, Jitka Pavlikova*, Martina Vrablova!

1\/SB-Technicka univerzita Ostrava, CEET, Institut
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Ostrava 708 00, Ceskd republika,
lucie.repecka@vsb.cz

2\/SB-Technicka univerzita Ostrava, Fakulta
materidlové-technologicka, 17. listopadu 2172/15,
Ostrava 708 00, Ceskd republika

30stravska univerzita, Prirodovédeckd fakulta,
Katedra fyziky, 30. dubna 22, Ostrava 701 03, Ceskd
republika

AFCC Ceska republika, s.r.0., Dablickda 791/89, Praha
182 00, Ceskd republika

Odpadni biomasa piedstavuje obnovitelny zdroj
zivin vyuzitelny v zemédélstvi. Cistirenské kaly
(CK) mohou byt pro tento ucel vyuzivany jen
omezené kvili pfitomnosti znecistujicich latek.
Na druhou stranu jsou CK cennym zdrojem
organické hmoty a zivin, zejména uhliku, dusiku a
fosforu. Cilem této prace bylo zjistit, jak
spolukompostovani CK s jinou odpadni biomasou
ovliviluje pfitomnost zneCistujicich latek a
akumulaci  huminovych kyselin (HA) ve
vyslednych substratech, a jak pfitomnost HA
ovlivituje rust rostlin a retenci vody v pudé.
Experimenty zahrnovaly kompostovani v realném
méfitku s organickymi smésmi obsahujicimi CK a
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pét rlznych materiald (dievni S$tépka, drevni
vlakno, biologicky rozlozitelny odpad, trava a
hlinitopiscita puda). Smési byly
spolukompostovany po dobu 120 dnti. Béhem
celého procesu byla sledovana teplota a zmény
koncentraci biologicky vyznamnych prvkl vcetné
téZkych kovi. Byly monitorovany hladiny
polycyklickych aromatickych uhlovodiki (PAU) a
HA. Vysledné substraty byly dale testovany na
rust jarniho je¢mene. Substraty s dievni $tépkou
vykazovaly nejlepsi vysledky z hlediska obsahu
HA a rastovych parametrti rostlin. Substraty
obohacené o HA vykazovaly niz§i akumulaci PAU
a té&zkych kovl, zvySenou schopnost zadrzovat
vodu a vyssi fotosyntetickou uGc¢innost rostlin za
kontrolovanych podminek sucha. Tato studie
zduraziuje potencial cileného spolukompostovani
odpadni biomasy k vyrobé substrati, které
zmiriuji degradaci pidy a podporuji udrzitelnost
zemédelstvi.

Prace byla podporena Ministerstvem zemédélstvi Ceské
republiky /¢. QK21010300]. Experimentalni vysledky
byly ziskany s vyuZitim velké vyzkumné infrastruktury
ENREGAT  podporované ~MSMT, ¢ projektu
LM2023056.
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CHEMICAL AND STRUCTURAL
STABILITY OF ZnO ELECTRON
TRANSPORT LAYERS DEPOSITED BY
LASER ABLATION FOR PEROVSKITE
PHOTOVOLTAICS

Monika Stupavska'?, Dominik Sarvas!, Jaroslav
Bruncko®, Monika Jerigoval?

!Department of Physical and Theoretical Chemistry,
Faculty of Natural Sciences, Comenius University
Bratislava, llkovicova 6, Mlynska dolina, 842 15
Bratislava, monika.stupavska@fns.uniba.sk
2Department of Plasma Physics and Technology,
Faculty of Science, Masaryk University, Kotldarska
267/2, Veveri, Brno, Czech Republic

3International Laser Centre-Slovak Centre of Scientific
and Technical Information, Ilkovicova 3, Bratislava,
841 04, Slovak Republic

Zinc oxide (ZnO) thin films are widely
investigated as electron transport layers (ETLS) in
perovskite solar cells due to their favourable
electronic properties, high transparency, and ease
of fabrication. Among various deposition
techniques, pulsed laser deposition offers precise
control over film thickness and stoichiometry,
making it suitable for high-quality ZnO layer
preparation. However, the chemical and structural
stability of ZnO remains a key issue, particularly
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under conditions relevant to perovskite layer
deposition and long-term device operation. In this
study, we employed X-ray photoelectron
spectroscopy to investigate the surface
composition and chemical states of ZnO films
deposited by laser ablation. The primary focus was
to evaluate their stability under different
environmental and thermal treatments, simulating
real processing and operational conditions. We
systematically monitored changes in
stoichiometry, the formation of hydroxyl groups,
oxygen vacancies, and other surface defects that
may compromise the interface with the perovskite
absorber layer. The results reveal pathways of
interfacial degradation and highlight the sensitivity
of ZnO surfaces to ambient exposure and elevated
temperatures. Insights from this work support the
development of stabilization strategies such as
surface passivation or modified deposition
protocols. These findings are critical for improving
the reliability and efficiency of ZnO-based ETLs
in perovskite solar cell applications.

This research was supported by the project APVV-23-
0083, funded by the Slovak Research and Development
Agency. Partial support was also provided by the
Ministry of Education, Youth and Sports of the Czech
Republic under project No. LM2023039.
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PROBLEMATIKA PRITOMNOSTI
ANTIBIOTIK A GENU ANTIBIOTICKE
REZISTENCE V KOMUNALNICH
ODPADNICH VODACH

Martina Vrablova', Lucie Repeckal?, Tereza
Stachurova®, Jan Bednarek?, Anna Gavloval, Katefina
Smutnat

1 VSB-Technical University of Ostrava, CEET,
Institute of Environmental Technology, 17. listopadu
15, Ostrava 70800, Czech Republic

2 \VSB-Technical University of Ostrava, Faculty of
Materials Science & Technology, 17. listopadu 15,
Ostrava 708 00, Czech Republic

3 University of Ostrava, Faculty of Science,
Department of Biology and Ecology, Chittussiho 10,
710 00, Ostrava, Czech Republic

Antibiotika jsou latky pouzivané k 1écbé
bakteridlnich infekci, jejichz Siroké a casto
nevhodné pouzivani vedlo k rozvoji antibiotické
rezistence. Geny antibiotické rezistence (ARG)
umoziuji mikroorganismiim pfezit plsobeni
antibiotik a §ifit tuto schopnost na dalsi bakterie.
Antibiotika i ARG tak predstavuji nardstajici
riziko pro zivotni prostfedi i vetejné zdravi. ARG
mohou byt pienaSeny mezi mikroorganismy, coz
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podporuje Sifeni rezistentnich kment, a jejich
vyskyt ve vodnim prostiedi je ¢asto spojen s jejich
neuplnym odstranénim pii konvencnim ¢isténi
odpadnich vod. Biologické procesy v Cistirnach
navic mohou tento pfenos jeSté usnadnit. Tato
studie se zaméfuje na nové moznosti snizeni téchto
rizik prostiednictvim sorpéniho materialu na bazi
granulovaného aktivniho uhli (GAC)
modifikovaného iontovymi kapalinami  (IL).
Testovany material (iGAC) byl hodnocen z
hlediska schopnosti eliminovat bakterie nesouci
ARG i adsorbovat zbytkova antibiotika a dalsi
lé¢iva ve vzorcich odpadnich a Sedych vod.
Vysledky ukazaly vyrazny antimikrobialni u¢inek
iIGAC, zejména viéi rezistentnim bakteriim, a
zarovenn zachovani jeho sorpénich vlastnosti.
Ekotoxikologické testy potvrdily, ze IL zlstavaji
stabiln¢ vazany na uhli, coz minimalizuje
sekundarni  kontaminaci vod. Studie tak
upozoriuje na vyznamné riziko pretrvavani ARG
v zivotnim prostfedi a zaroven ukazuje smér k
vyvoji  ucinngjSich metod jejich eliminace
z odpadnich vod.

Tato préace vznikla za podpory projektu REFRESH —
Research excellence for REgion Sustianability and

High-tech Industries, reg.c.
CZ.10.03.01/00/22_003/0000048 spolufinancovén
Evropskou unii z operacniho programu Spravedliva
transformace. Experimentélni vysledky byly ziskany s
vyuzitim velké vyzkumné infrastruktury ENREGAT,
podporované MSMT, ¢. projektu LM 2023056.
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NIR-LIGHT ABSORBING AZA-BRIDGED
DIKETOPYRROLOPYRROLES WITH
TERMINAL ARYLAMINE-
FUNCTIONALIZED BENZOTHIAZOLES
DISPLAYING LARGE TWO-PHOTON
ABSORPTION CROSS-SECTIONS
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Rakovsky?, Peter Hrobarik*
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A series of boron-containing heteroaromatic dyes
was prepared by reacting diketopyrrolopyrrole
(DPP) with variously functionalized
benzothiazole-2-amines and BFsz. The obtained
DPP-cored photosensitizers, featuring a quasi-
quadrupolar architecture with diverse lateral
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substituents and varying m-conjugation lengths,
were fully characterized by multinuclear NMR
spectroscopy (‘H, *C, 'F, ''B) and high-resolution
mass spectrometry (HRMS), while the molecular
structures of selected derivatives were also
confirmed by single-crystal X-ray diffraction
(XRD). The photophysical properties of the
synthesized dyes were determined by UV-vis-NIR
absorption and emission spectroscopy, showing a
very intense lowest-energy absorption band (gmax ~
0.6x10° — 1.1x10° M*cm™) in the deep-red to NIR
spectral region (650 — 800 nm), while the
absorption and emission properties of these dyes
were significantly affected by variations of the
peripheral  substituents.  The  two-photon
absorption (TPA) properties of the synthesized
arylamine-functionalized aza-BODIPY dyes were
experimentally investigated using the Z-scan
technique over the wavelength range of 800-1500
nm, revealing TPA cross-section maxima of up to
2500 GM at 810 nm and up to 600 GM at 1050 nm.

This work has been supported by the Slovak Research
and Development Agency (grant no. APVV-21-0503),
the Grant Agency of the Ministry of Education of the
Slovak Republic (VEGA project no. 1/0669/22), and by
the EU NextGenerationEU through the Recovery and
Resilience Plan for Slovakia under the project No.
09103-03-V03-00040 (PUSHMAT). Dr. Rajamani also
acknowledges the support from the Postdoctoral Grant
of the Comenius University (GUKPOST, grant no.
09103-03-V05-00012).

[1] Zhou, Y., Ma, C., Gao, N., Wang, Q., Lo, P.-C.,
Wong, K.S., Xu, Q.-H., Kinoshita, T., Ng, D. K. P.:
J. Mater. Chem. B 6, 5570-5581 (2018).

[2] Shimizu, S., lino, T., Araki, Y., Kobayashi, N.:
Chem. Commun. 49, 1621-1623 (2013).

[3] Fischer, G.M., Isomiki-Krondahl, M., Gottker-
Schnetmann, 1., Daltrozzo, E., Zumbusch, A.:
Chem. Eur. J. 15, 4857-4864 (2009).
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BENZOTHIAZOLE HEPTAMETHINE
CYANINE DYES WITH TERMINAL
AMINE SUBSTITUENTS: TARGETED
PROBES FOR FLUORESCENCE IMAGING
AND PHOTODYNAMIC THERAPY USING
ONE- AND TWO-PHOTON ABSORPTION
IN NEAR-INFRARED REGION

Babiola Annes Sesuraj, Rajmohan Rajamani, Jozef
Noga, Peter Hrobarik

Comenius University Bratislava, Faculty of Natural
Sciences, Department of Inorganic Chemistry,
Ilkovicova 6, Mlynska dolina, 842 15 Bratislava,
Slovakia, babiolaannes@gmail.com

Heptamethine dyes are attractive probes in
fluorescence imaging and the sensing of various
analytes. They are also actively studied for their
use in photodynamic cancer therapy, combining
deep tissue imaging, tumor targeting, and reactive
oxygen species (ROS) cytotoxicity, although their
clinical application is limited by poor
photostability, low solubility, aggregation-induced
photobleaching, and very low two-photon
absorption (TPA) cross-sections. To address these
challenges and red-shift absorption and emission
maxima, we synthesized novel quasi-quadrupolar
heptamethine cyanine dyes with two benzothiazole
units at the periphery, functionalized with various
terminal amino groups at the C-6 position of the
S,N-heteroarene ring. Based on our quantum
chemical calculations, such modification is
anticipated to shift absorption/emission peaks to
longer NIR wavelengths and at the same time to
boost the two-photon absorption of given cyanine
dyes, which — if proven experimentally — would
enhance the application potential of heptamethine
dyes in modern laser technologies as well as two-
photon excited bioimaging and PDT.

A series of benzothiazole-derived heptamethine
dyes with extended r-conjugation was synthesized

sekcia 1

from corresponding 6-N,N-dialkylamino- or 6-
N,N-diarylamino-functionalized 2,3-
dimethylbenzothiazolium salts by condensation
with the iminium salt derived from (E)-2-chloro-
3-(hydroxymethylene)cyclohex-1-ene-1-
carbaldehyde and two equivalents of aniline. The
target cyanine dyes were characterized by *H and
B¥C NMR, UV-vis  absorption  and
emission spectroscopies, as well as by HRMS
spectrometry. Our preliminary data suggest that
terminal electron-donating groups at the C-6
position of benzothiazole effectively tune
photophysical properties of this important class of
chromophores and enhance their intersystem
crossing and singlet oxygen generation. These
findings provide a foundation for developing
highly efficient NIR-activated agents for
fluorescence bioimaging and PDT applications.
Our future work will focus on characterizing the
nonlinear optical (NLO) properties of these dyes
using femtosecond laser Z-scan measurements.

This work has been supported by the Slovak Research
and Development Agency (grant no. APVV-21-0503),
the Grant Agency of the Ministry of Education of the
Slovak Republic (VEGA project no. 1/0669/22), and by
the EU NextGenerationEU through the Recovery and
Resilience Plan for Slovakia under the project No.
09103-03-V03-00040 (PUSHMAT). Dr. Sesuraj also
acknowledges the support from the Postdoctoral Grant
of the Comenius University (GUKPOST, grant no.
09103-03-V05-00012).

[1] Medeiros, N.G., Braga, C.A., Camara, V.S., Duarte,
R.C., Rodembusch, F.S.: Asian J. Org. Chem. 11,
€202200095 (2022).

[2] Feng, L., Chen, W., Ma, X., Liu, S.H., Yin, J.: Org.
Biomol. Chem. 18, 9385-9397 (2020).

[3] Pawlicki, M., Collins, H.A., Denning, R.G.,
Anderson, H.L.: Angew. Chem. Int. Ed. 48, 3244-
3266 (2009).
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CHARAKTERIZACE TENKYCH VRSTEV
OXIDU WOLFRAMOVEHO
PRIPRAVENYCH METODOU BRICK-AND-
MORTAR

Tomas Blecha, Petr Dzik, Marcela Kralova, Michal
Vesely

Fakulta chemicka, Vysoké uceni technické v Brné,
Purkynova 464, 612 00 Brno, CR,
Tomas.Blechal@vut.cz

Vyvinuti zpusobu generace energie bez vyuziti
fosilnich paliv a ¢isténi Zivotniho prostiedi jsou
zasadni pro rozvoj udrzitelného prumyslu.
Vyznamnym zdrojem obnovitelné energie je
slune¢ni zateni, avSak jeho konverze a skladovani
je pomérné obtizné [1]. Heterogenni fotokatalyza
zalozena na fotokatalytickych polovodi¢ich je
ekologickd metoda piemény slune¢ni energie na
chemickou. Excitaci elektroni ozafenim dochazi
ke generaci pard elektronu a diry (excitont), které
zprostiedkovavaji redoxni reakce na povrchu
fotokatalyzatoru za wvzniku reaktivnich forem
kysliku. Pti zavedeni elektrického pole mezi
fotokatalyzator ~a  protielektrodu  dochazi
k oddéleni paru a generaci fotoproudu [2].

Oxid wolframovy je netoxicky polovodic
s vybornou fotokatalytickou aktivitou excitaci
zafenim v oblasti UV i viditelného svétla. K tomu
eV, na rozdil od hojné vyuzivaného polovodice
oxidu titanicitého, ktery je excitovan pouze UV
zatenim[1]. Oxid wolframovy je tak zajimavym
kandidatem pro enviromentdlni vyuziti, avSak
nanaSeni  tenkych vrstev  Casto  vyuziva
komplikované metody neSetrné k zivotnimu
prostiedi.

Kombinovana metoda brick-and-mortar (,,cihla a
malta®) je zajimava technika vyuZzivajici dva
odlisné postupy ptipravy nanocastic polovodici —
top-down a bottom-up [3]. Cilem bylo ptipravit
tenké wvrstvy depozici vodni suspenze WOs,
slozené z mletych nanocCastic a amorfniho
prekurzoru, kterd po vypalu vytvoti tenkou vrstvu
slozenou  pouze ze  samotn¢ho  oxidu
wolframového.

[1] Peleyeju M.G., Viljoen E.L.: J. Water Process Eng.
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40, 101930 (2021).

[2] Dutta V. et al.: J. Environ. Chem. Eng. 9, 105018
(2021).

[3] Nakajima T. et al.: J. Mater. Chem. A 4, 17809
(2016).
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PHASE FORMATION IN ALKALI AND
AMMONIUM FLUOROSCANDATE
SYSTEMS UNDER MILD
HYDROTHERMAL CONDITIONS

Veronika Demovics Sillikova, Oksana Matselko,
Blanka Kudikova, Zuzana Netriova, Miroslav Bo¢a

Institute of Inorganic Chemistry SAS, Dibravska cesta
9, 845 36 Bratislava 45, Slovakia,
veronika.sillikova@savba.sk

Fluoroscandates are known for their industrial
applications, e.g., in fuel cells, as phosphors, or in
lasers. Compared to solid-state methods,
hydrothermal chemistry—reactions in water above
100°C and 1bar, typically conducted in
autoclaves—is less explored. This approach
allows better control over phase purity and crystal
growth conditions, offering advantages in
precision and reproducibility [1,2].

Mild hydrothermal synthesis was applied to
perform a systematic study of the formation of
alkali metal and ammonium fluoroscandates in
solution. The following compounds were
obtained: (NHai)2ScsF11, (NHa4)sScFs, NaScFa,
NasScFs, KScaF7, KsScaFi4, CsScaFio, and CSScFs.
The synthesis included mixing the initial
chemicals in water with HF, heating in Teflon-
lined autoclaves, and was followed by filtration
and drying. The obtained compounds were
characterised using XRPD, DSC, and SEM with
EDXS.

The formation of the compounds in the systems
NaF—ScF3s, KF—ScF3, CSF—ScF3; and NHsF—ScF3
was studied in more detail. With basic synthesis,
only NaScF; and NasScFs could be obtained.
Adjusting the component ratios and the amount of
HF allowed us to obtain the remaining compounds.
Further, these compounds were used as initial
components for synthesising other compounds.
Nevertheless, the formation of (NH4)ScFs,
(NH4)SC3F6, (NH4)5SC3F14 and KsScFe was
observed only in a mixture with other phases.

This work was supported by the Slovak Academy of

Sciences Grant Programme for Postdoctoral Fellows
“PostdokGrant” grant No. APD0029.

[1] Buschow K.H.J.: Encyclopedia of Materials:
Science and Technology (Second Edition)
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Amsterdam: Elsevier Science (2001).
[2] Xu R.R.: Modern Inorganic Synthetic Chemistry
(Second Edition), Amsterdam: Elsevier (2017).
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MESOPORIZATION OF *BEA ZEOLITE
BY HOT LIQUID WATER AND ITS
MECHANISM

Jifi Dédegek?, Vénceslava Tokarova??, Stanislava
Stiborova®, Martina Urbanova!

1J. Heyrovsky Institute of Physical Chemistry of the
CAS, Prague, Czech Republic, jiri.dedecek@jh-
inst.cas.cz

2Faculty of Natural Sciences of Jan Evangelista
Purkyné University, Usti nad Labem, Czech Republic
3ORLEN a.s., Usti nad Labem, Czech Republic

Zeolites were recently shown to be promising
catalysts for biomass transformations. However,
there are limitated by the transport of large(r)
molecules in the microporous channels of the
zeolite. Although mesoporous zeolites were highly
recently reported, only *BEA zeolite and USY
zeolite represent commercially available silica rich
alumosilicate zeolite catalysts with largest pores.
Nevertheless, this drawback can be overcome by
the introduction of mesopores to the microporous
zeolite crystal. However, the methods employed
for the mesopores formations are usually not
ecologically friendly.

The efect of hot liquid water treatment onbeta
zeolites was investigated. Commertial beta
zeolites with Si/Al 12.5 — 18 were trweated under
various temperatures in hot liquid water. Surface
area and micro- and mezoporozity were evaluated
using nitrogen adsoorption, crystalllinity of treated
zeolites by powder x-ray diffraction, state of Al
and Si atom by 2°Si and Al MAS NMR
spectroscopy.

The employment of HWT at 95 °C led to
increasing of mesopores in all studied beta
zeolites.  Mesopore  formation  starts by
dealumination followed by desilication and finally
by leaching of Al and Si from the channel system.
Hot liquid water treatment represents new, simple
and ecologically friendly method for the
introduction of mesopores to the beta zeolite
catalysts.

sekcia 2

2Po4

CATALYTIC AND ADSORPTIVE
PROPERTIES OF RARE-EARTH OXIDES
WITH EMPHASIS ON CERIUM OXIDE

Jakub Ederer?, Jiti Henych?, Viktorie Neubertova?

!Faculty of Environment, Jan Evangelista Purkyné
University, Pasteurova 3632/15, 400 96 Usti nad
Labem, Czech Republic, jakub.ederer@ujep.cz
2Institute of Inorganic Chemistry of the Czech
Academy of Sciences, 250 68 Husinec-Rez, Czech
Republic

SFaculty of Science, Jan Evangelista Purkyné
University, Pasteurova 3632/15, 400 96 Usti nad
Labem, Czech Republic

Rare-earth oxides (REOs) have emerged as highly
effective materials in catalytic applications due to
their unique electronic structures, oxygen storage
capacity, and thermal stability. These properties
enable REOs to enhance catalytic activity by
promoting active site dispersion, improving redox
behavior, and increasing resistance to deactivation.
Among the most prevalent REOs is cerium oxide
(ceria), primarily due to its remarkable chemical
and physical properties, such as the easy and
reversible change between oxidation states
Ce**/Ce**, the capability to control Ce**/Ce** ratio
depending on the synthesis method used, high
surface area, and outstanding catalytic properties
[1]. Ceria is a relatively inexpensive material
considered waste from rare earth processing, but it
is commonly used in industrial catalysis or in glass
polishing, while applications in wastewater
treatment are less common [2]. Ceria is known for
the ability to cleave various bonds in biologically
active molecules, pesticides, or chemical warfare
agents, especially phosphoester bonds [3]. The
capability of ceria-based materials to cleave
phosphoester bonds is closely connected to the
surface hydroxyl groups and other surface
characteristics. However, in addition to the surface
characteristics and physical and chemical
properties of ceria, the chemical structure of the
compounds also significantly influences the
catalytic and adsorption activity of ceria [1].

The research was supported by the Czech Science
Foundation Grant No. 25-15972S.

[1] Ederer J.: J. Environ. Chem. Eng. 13, 3 (2025).
[2] Hua M.:J. Hazard. Mater. 211, 317-331 (2012).
[3] Klabunde K.J.: J. Phys. Chem. 100, 12142 (1996).
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SNIMANI FLUORESCENCNICH ZNACEK
POMOCI PRUMYSLOVE KAMERY

Denisa Filipi, Michal Vesely

Vysoké uceni technické v Brné, Fakulta chemicka,
Purkynova 464/118, 612 00 Brno, CR,
Denisa.Filipi@vut.cz

Polymerni materidly jsou levné, lehké a odolné
materialy, které lze snadno tvarovat do riznych
vyrobka. Diky tomu jsou stale vice pouzivany pro
vyrobu ruznorodych produkt. To ma za nasledek
rast jejich produkce, kterd v roce 2021 dosahla
celosvétove témeér 400 miliont tun. Protoze se
polymerni materidly pouzivaji zejména na
jednorazové obaly, je potfeba zajistit zpisob,
jakym bude s témito polymernimi odpady
nakladano [1,2].

Recyklace plastovych odpadu je kliova pro
snizeni hromadéni plastovych odpadd a pro
zachovani zdroji, ze kterych se polymerni
materialy vyrabi. Pro u¢innou recyklaci je tieba
tfidit odpad na jednotlivé materialy. Nejucinnéjsi
metodou, ktera se momentalné pro tfidéni pouziva,
je tfidéni pomoci NIR spektroskopie. Tato metoda
vSak neni vhodna pro polymerni materialy, které
jsou tmavé zabarvené, kontaminované anebo pro
materialy, které maji podobnd NIR spektra, jako
jsou napiiklad PE a PP [2].

Pro efektivnéjsi tfidéni lze pouzit fluorescencni
markery. Tyto markery maji charakteristickou
emisi vVNIR oblasti, podle které lze odlisit
jednotlivé druhy polymernich materidld. Pro
identifikaci fluorescen¢nich znacek byla pouzita
prumyslovéa kamera, kterd snimé4 zateni ve VIS a
NIR oblasti. Pro rozliSeni jednotlivych markert
byly vyuzity interferencni filtry. Tento zpisob
identifikace markert by mohl byt vyuzit
v tfidickach polymernich odpadd pro =zajisténi
efektivniho tfidéni materiali.

Tato prdce byla financné podporena Technologickou

agenturou Ceské republiky v ramci programu Narodni
centrum kompetence — Polymery pro 21. stoleti.

[1] Jandric A., Olscher C., Zafiu C., Lielacher R.,
Lechner C., Lassenberger A., Part F.: Polymers 16,
2591 (2024).

[2] Larder R.R., Hatton F.L.: ACS Polym. Au 3, 182-
201 (2023).
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CYTOTOXICKA AKTIVITA
REDUKOVANYCH SCHIFFOVYCH BAZ A
ICH KOMPLEXOV SO ZINKOM A MEDOU
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2Katedra bunkovej a molekularnej bioldgie lieciv,
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3Ustav anorganické chemie AV CR, 250 68 Husinec-
Rez ¢.p. 1001, Ceskd republika

Schiffové zasady predstavuju dolezitu kategoriu
ligandov, poskytujdcu komplexy kovov s velkou
Struktarnou variabilitou. V mnohych pripadoch uz
samotné ligandy vykazuju rézne druhy biologickej
aktivity, pricom ich komplexaciou kovmi je Casto
mozné dosiahnut’ potenciaciu tejto aktivity.
Vrameci nasej prace sme pripravili rézne
redukované Schiffové bazy odvodené od
cyklohexan-1,2-diaminu, ako ajich mednaté
a zino¢naté komplexy. Ligandy aj ich koordina¢né
zliCeniny boli  Struktarne charakterizované
pomocou RTG monokrystalovej Struktirnej
analyzy. V pripade vSetkych koordina¢nych
zlu¢enin sa jednalo o jednojadrové komplexy.
Nésledne bola stanovena cytotoxicka aktivita
produktov in vitro v rdznych bunkovych liniach
metodou MTT  (bunky hepatocelularneho
karcinbmu HepG2 a kolorektalneho karcinému
HT-29, Caco-2). Ligandy a ich Cu a Zn komplexy
efektivne znizovali viabilitu buniek v §tudovanych
bunkovych liniach. Komplexy kovov vseobeche

vykazovali vy$Siu cytotoxicka aktivitu v
porovnani s volnymi ligandmi. Cytotoxicita
Studovanych  komplexov ~ bola v mnohych

pripadoch vys$Sia nez hodnota pre cisplatinu
pouzitt ako Standard. Vradmci stanovenia
biologickej aktivity bola stanovend tiez
antioxida¢nd aktivita metédou DPPH, ako aj
interakcia so sérovym albuminom (BSA) a s DNA
(ct-DNA). Skumané molekuly predstavujd
perspektivne Struktury pre vyvoj novych ucinnych
latok s protirakovinovym tu¢inkom [1,2].

Praca bola realizovana spodporou Agentiry na
podporu vyskumu a vyvoja na zaklade zmluvy ¢. APVV-
23-0349. Téato praca bola podporend Vedeckou
grantovou agentiirou MSVVaS SR a SAV — projekt
VEGA 1/0661/24.

[1] Oboiova B., Valentova J., Litecka M., Paskova L.,
Hricoviniova J., Bilkova A., Bilka F., Horvath B.,
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Habala L.: Int. J. Mol. Sci. 25, 9166 (2024).

[2] Oboinova B., Habala L., Liteckd M., Herich P,
Bilkova A., Bilka F., Horvath B.: Life 13, 1516
(2023).
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Recycled glass powder was selected due to its low
cost and advantageous properties of glass, such as
good mechanical strength, chemical and thermal
resistance, making it an ideal candidate for new
material life-cycle applications. Combination with
3D printing, specifically Fused Deposition
Modelling (FDM), is well-suited for fabricating
complex geometries with good precision and
material efficiency. During FDM shaping, the
filament is extruded through a heated nozzle,
where it melts and is deposited layer by layer to
form the desired 3D object. Several crucial
parameters of the filament, such as consistent
diameter, good thermal stability, and strong
interlayer adhesion, must be considered. The
objective of this study was to develop a filament
derived from waste glass powder for 3D printing
applications. To this end, 65 wt.% glass powder
was mixed with 35 wt.% of a two-component
thermoplastic polymer binder into filament, which
was subsequently characterized using SEM and
DTA, and its printability was evaluated using a
commercial 3D printer.

This work was supported by the Slovak Grant Agency
for Science VEGA grant No. 1/0070/22 and Slovak
Research and Development Agency under Contracts
No. APVV-23-0352, and the Operational Program
Integrated  infrastructure  within  the  project:
"ACCORD" ITMS2014+: 313021x%329, co-financed
by the ERDF.
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Kosice

ZlG¢eniny striebra st vzhladom na rasticu
bakteridlnu rezistenciu vhodnou alternativou pri
liecbe infekcii  spOsobenych  patogénnymi
mikroorganizmami.  Toxicita  striebra  pre
bakterialne bunky je uz dlho znama, zatial’ o pre
I'udi sa zda, ze jeho toxicita je pomerne nizka, ¢o
je jednou z najvacsich vyhod striebra oproti inym
medicinsky relevantnym kovom [1]. Okrem toho
sa komplexy striebra v poslednych desat’rociach
stali atraktivnymi ako protirakovinové lieCiva,
nakol’ko komplexy striebra obsahujuce rézne typy
ligandov vykazuju selektivne ucinky proti roznym
rakovinovym bunkam [2]. NajcastejSou lickovou
formou ur¢enou na lokalnu aplikdciu na pokozku
alebo sliznicu je polotuhd — gély a krémy. Ich
vyhodou je samopodavanie, neinvazivnost’
a znizeny vyskyt neziaducich reakcii v porovnani
s inymi liekovymi formami. Zaroveii poskytuju
vhodné prostredie pre prenikanie aktivnych latok
do pokozky [3].

V ramci naSej experimentalnej prace pripravujeme
stabilné komplexy vybranych ligandov so
striebornymi iénmi, pri ktorych predpokladame
Struktirne a d’alsie fyzikalno-chemické vlastnosti
vhodné na hodnotenie biologickej aktivity,
predovsetkym antibakterialnych a protirakovino-
vych uCinkov. Tieto komplexy nasledne
zakomponovavame do polotuhych liekovych
foriem, ako su krémy a gély, uréenych na lokalnu
aplikdciu na pokozku, scielom vyuzit' ich
biologickul aktivitu priamo v mieste u¢inku.

Vyskum bol podporeny nasledujucimi projektovymi
schémami: VEGA 1/0268/24, KEGA 007UPJS-4/12024
a VVGS wvgs-2023-2543.

[1] Medici S. etal.: Coord. Chem. Rev. 327- 328, 349-
359 (2016).

[2] Rendosova M. et al.: J. Inorg. Biochem. 168, 1-12
(2017).

[3] Adeleye O.A. et al.: J. Nanotechnol. 2023, 15
(2023).
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Safe and efficient hydrogen storage represents a
key aspect in the development of sustainable
energy systems. This contribution presents a
nanofibrous membrane based on polyurethane
(PUR), modified with palladium (Pd)
nanoparticles and prepared using electrospinning
technology (Fig. 1). The membrane was fabricated
via two methods: direct electrospinning of a
solution containing Pd nanoparticles and
subsequent deposition of Pd onto a UV-activated
PUR membrane. Hydrogen sorption capacity was
evaluated using the Pressure Decay (PD) method
and dynamic gas chromatography (dGC) at 30 °C.
At 1 bar, the membrane achieved a sorption of
207.7 ml/g (1.9 wt.%), while at 4 bar it reached
1173.3 ml/lg (10.6 wt.%), maintaining air
permeability and mechanical stability. These
results confirm its potential for practical use in
reversible hydrogen storage applications. The
presented research also forms a starting point for
the further development of nanofibrous sorbents
with precisely tailored structure and chemical
functionality, with additional materials potentially
being briefly mentioned as part of the contribution

[1].

Fig. 1 Graphic representation of applied electrospinning
technology and methods of one-step and multi-step
modification of nanofibrous membranes for targeted
hydrogen sorption.

The authors acknowledge the assistance provided by
the Research Infrastructure NanoEnviCz, supported by
the Ministry of Education, Youth and Sports of the
Czech Republic under project NanoEnviCz (No.
LM2023066). This work was also supported by the
Technology Agency of the Czech Republic [TACR, No.
TK05020080], by the SGS project (No. UJEP-SGS-
2022-53 006-3), and project ERDF/ESF “UniQSurf —
Centre of bio interfaces and hybrid functional
materials” (No. CZ.02.1.01/0.0/ 0.0/17_048/0007411).
The authors gratefully acknowledge the access to the
electron microscopy facility of IMIC, supported by the
Czech Academy of Sciences (RVO Cz61388971). The
financial support from the Ministry of Education, Youth
and Sports of the Czech Republic for the specific
university research (MSMT No. 21-SVV/2022 and
2023) is gratefully acknowledged.

[1] HoskovecJ., Capkové P., Rysanek P., Gardend D.,
Friess K., Jarolimkova J., Benada, O.: J. Mater.
Chem. A 12, 25202-25210 (2024).
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POLYANILINE NANOPARTICLES:

INFLUENCE OF SYNTHESIS AND

PROTONATION ON STRUCTURE, SURFACE

AREA AND SORPTION PROPERTIES

Jaroslava Jarolimkova?, Viktorie Neubertova?, Filip
Mamon?, Zdetika Kolska?

Centre for Nanomaterials and Biotechnology, Faculty
of Science, J. E. Purkyné University, Pasteurova 15,
40096, Usti nad Labem, Czech Republic,
jaroslavajarolimkova@gmail.com

2Institute of Technology and Materials, Faculty of
Mechanical Engineering, J. E. Purkyné University,
Pasteurova 3334/7, 40096, Usti nad Labem, Czech
Republic

Polyaniline nanoparticles (PANI NPs) were
prepared in the form of emeraldine salt (ES) and
emeraldine base (EB) by oxidative polymerization
with or without HCI stabilization. The aim was to
clarify whether minor changes in the synthesis
affect the structure, morphology and gas sorption
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capacity. FTIR spectra confirmed the expected
chemical structures and showed that HCI acts as
both a protonation dopant and a morphological
modifier. SEM and DLS analyses revealed that the
presence of HCI leads to smaller and more uniform
particles with better dispersity, especially for the
protonated form (PANI ES). Adsorption
measurements showed that PANI EB exhibits a
naturally higher specific surface area due to a more
open structure, while HCI significantly increases
the sorption capacity of PANI ES by disrupting
intermolecular interactions. For CO, adsorption,
the value increased from
24.6 + 1.2 cm*/g to 30.6 + 2.1 cm®/g, while for N,
the sorption for native PANI EB was 144.4 + 1.3
cm®/g. By optimizing the synthesis, it was possible
to obtain particles with a specific surface area of
up to 70.8 + 2.1 m¥g, which ranks them among the
PANI NPs with the highest specific surface area
and as promising materials for environmental
applications.

The authors acknowledge the assistance provided by
the Advanced Multiscale Materials for Key Enabling
Technologies project, supported by the Ministry of
Education, Youth, and Sports of the Czech Republic.
Project No. CZ.02.01.01/00/22_008/0004558, Co-
funded by the European Union and by the Grant Agency
J. E. Purkyné University in Usti nad Labem project no.
UJEP-SGS-2023-53-002-3.
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FROM CRYSTAL STRUCTURES TO
CYTOTOXICITY: PALLADIUM(II)
COMPLEXES WITH BIDENTATE 8-
HYDROXYQUINOLINE LIGANDS

Martina Kepetiova!, Michaela Benedikova®, Martin
Kello?, Viktoria Medvecova?, Erika Samolova®,
Miroslava Litecka?*, Maria Vilkova®, Ivan Poto¢nak?

'Department of Inorganic Chemistry, Institute of
Chemistry, Faculty of Science, Pavol Jozef Safirik
University in Kosice, Moyzesova 11, 041 54 Kosice,
Slovakia, martina.kepenova@student.upjs.sk
2Department of Pharmacology Faculty of Medicine,
Pavol Jozef Safirik University in Kosice, Trieda SNP
1, 040 11 Kosice, Slovakia

3Institute of Physics of the Czech Academy of Science,
Na Slovance 2, 182 21 Prague, Czech Republic
“Department of Materials Chemistry, Institute of
Inorganic Chemistry of the Czech Academy of Science,
Husinec-Rez 1001, 250 68 Rez, Czech Republic
SNMR laboratory, Institute of Chemistry, Faculty of
Science, Pavol Jozef Safarik University in Kosice,
Moyzesova 11, 041 54 Kosice, Slovakia

Palladium complexes, as alternatives to platinum-
based drugs, exhibit notable antitumor activity
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while causing fewer side effects than cisplatin
[1,2]. Moreover, numerous Pd" compounds have
been developed with proven antifungal, antiviral
and antibacterial properties [3].

A series of palladium(ll) complexes with
derivatives of 8-hydroxyquinoline of general
formula NH2(CHzs)2[PdCI(XQ)] (la-4a), where

HXQ is  5-nitro-7-iodo-8-hydroxyquinoline
(1a,b,c), 5-nitro7-bromo-8-hydroxyquinoline
(2a,b,c), 5-iodo-7-bromo-8-hydroxyquinoline

(3a,b,c) and 5-chloro-7-bromo-8-
hydroxyquinoline (4a,b,c) were synthesized.
Ligand exchange during NMR spectroscopy
experiments resulted in the formation of
[PACI(DMSO)(XQ)] (1b—4b) and [Pd(XQ)-] (1c—-
4c) complexes. The composition of all complexes
was determined by infrared spectroscopy and
elemental analysis, supported by the NMR
experiments of la-4a and 1b-4b, which were also
used to check the stability of these complexes in
DMSO. X-ray structure analysis of the complexes
from the a and b series (except 3b) proved a
square-planar  coordination  stabilised by
intermolecular interactions.

The negative influence of complexes 1b-4b on the
growth and metabolism of the cells was studied on
seven cancer cell lines. Complexes 3b and 4b
demonstrated the highest activity as well as the
highest selectivity on the Jurkat (1.73 for 3b) and
MDA-MB-231 (1.84 for 4b) cell lines. No
significant activity was observed for complexes 1b
and 2b containing nitro derivatives.

This work was supported by VEGA 1/0126/23, VEGA
1/0498/23 and KEGA 008UPJS-4/2023.

[1] Giorgi E. et al.: Inorg. Chim. Acta 581, 122645
(2025).

[2] Abu-Surrah A.S.etal.: Eur. J. Med. Chem. 45, 471-
475 (2010).

[3] Coskun M.D. etal.: Bioorg. Med. Chem. 21, 4698-
4705 (2013).
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NANOKOMPOZITY PRO POTENCIALNI
VYUZITI V MNOHA APLIKACICH

Zdetika Kolska?, Vaclav Svor¢ik?, Jaroslava
Jarolimkova?!, Viktorie Neubertova!

YCentrum nanomateridlii a biotechnologi,
Prirodovedecka fakulta, Univerzita J. E. Purkyné
v Usti nad Labem, Pasteurova 15, 40096 Usti nad
Labem, CR, zdenka.kolska@uijep.cz

2Ustav inzenyrstvi pevnych latek, Fakulta chemické
technologie, VSCHT v Praze, Technicka 3, 16628
Praha 6, CR

Kompozitni materidly zahrnuji a kombinuji
funkéni vlastnosti slozek, ze kterych jsou
pripraveny. Kompozitni ¢i nanokompozitni

materialy, které zahrnuji nanocastice, mivaji velké
hodnoty specifickych povrchii a diky tomu mohou
nalézt vyuziti v mnoha oblastech, napt. v
procesech zachytu ¢i separace plynu katalyzy, pro
ochranu zivotniho prostiedi. p¥i  skladovani
energie nebo optoelektronice.

V nasem vyzkumu kombinujeme nékolik metod
syntézy a pripravy riznych nanomateriala (MOF,
chalkogenidy, dalsi castice, napi. PANI). Z nich
pfipravujeme vhodné nanokompozitni materialy.
V ramci prace jsou vyvijeny, piipravovany
astudovany rizné  Castice  a nanocastice,
dichalkogenidy prechodnych kova (TMD), jejich
heterostruktury, struktury na 3D riznych nosicich,
bimetalické TMD. Daéle jsou testovany jejich
modifikace riznymi metodami, elektrochemicky,
laserem, plazmatem, chemicky,... Vsechny
piipravené struktury, nanoc¢astice i nanokompozity
jsou nasledné bohaté charakterizovany a testovany
Sirokou $kalou dostupnych metod a technik, jako
AFM, SEM, FTIR, XPS, elektrokineticka analyzy,
sorpce plyni (N2, CO ..), elektrochemické
metody, atd.).

Autori dékuji za pomoc poskytnutou v ramci projektu
GACR ¢ 23-05197S a projektu Pokrocilé viceskdlové
materidly pro nosné klicové technologie podporovanou
Ministerstvem Skolstvi, mladeze a télovychovy CR, reg.
é.:
CZ.02.01.01/00/22_008/0004558,
Evropskou unii.

[1] Jarolimkovéa J. et al.: Surf. Interf. 61, 106086
(2025).

[2] Neubertova V. et al: Micropor. Mesopor. Mat. 336,
112956 (2024).
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NA VELIKOSTI PORU ZALEZi:
SYSTEMATICKA DSC ANALYZA TANI
VODY V MEZOPORECH (10-50 nm)
UHLIKATYCH XEROGELU

Lucie Koren4?, Vaclav Slovak!, Samantha L. Flores-
Ldpez?, Ana Arenillas?

10stravska univerzita, Katedra chemie, 30. dubna 22,
701 03 Ostrava, CR, lucie.korena@osu.cz

2Instituto de Ciencia y Tecnologia del Carbono,
INCAR-CSIC, Francisco Pintado Fe 26, 33011
Oviedo, Spanélsko

Pomoci diferen¢ni skenovaci kalorimetrie (DSC)
byl zkouman vliv velikosti port na tani testovaci
kapaliny (vody) v pérech a na parametry
pouzivané pro transformaci DSC zaznami na
distribuci velikosti porti. Méfeni byla provedena
na sérii uhlikatych xerogeli s riznymi velikostmi
poért (10-50 nm), ale se stejnym tvarem pora a
stejnou povrchovou chemii.

Klesajici trend mezi poklesem teploty tani vody
v pérech a polomérem port uhlikatych xerogeli
umoznil potvrdit vhodnost modifikované Gibbs-
Thomsonovy rovnice pro urceni distribuce
velikosti port. Plocha DSC piku piedstavujici
teplo tani ledu v pérech a objem péri vykazovaly
dobrou linearni korelaci, ktera vsak byla ovlivnéna
velikosti pora. Ziskana  Gibbs-Thomsonova
konstanta se podstatné liSila od obecné pfijimané
hodnoty a vrstva nemrznouci vody se zvétSovala
se zvysujici se velikosti port.

Ze ziskanych vysledki vyplyva, ze pro korektni
konverzi DSC zaznamii na distribuci velikosti
poru je nutné testovat hodnoty zminovanych
parametrii pro kazdy studovany systém kapalina-
pevna latka zvlast.

Tato prace byla podporena Evropskou unii v ramci
projektu LERCO ¢. CZ.10.03.01/00/22_003/0000003 a
projektem Ostravské univerzity ¢. SGS12/PiF/2023.
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STRUCTURE AND THE BIOLOGICAL
ACTIVITY OF THE NEW COPPER(II)-
COUMARIN BASED COMPLEXES

Jakub Kurjan?, Zuzana JendZelovsk4?, Viktoria
De¢manova?, Nikolina Kastratovic®, Vladislav
Volarevic®, Lukas Smolko®*, Romana Smolkova®,
Miroslava Liteck4®, Rastislav JendZelovsky?, lvan
Potoc¢nak?®
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041 54 Kosice, Slovakia

3Departments for Genetics, Microbiology and
Immunology, Center for Research on Harmful Effects
of Biological and Chemical Hazards, Faculty of
Medical Sciences, University of Kragujevac, 69
Svetozar Markovic Street, 340 00 Kragujevac, Serbia
“Department of Medical and Clinical Biochemistry,
Faculty of Medicine, Pavol Jozef Safarik University in
Kosice, Tr. SNP 1, 040 11 Kosice, Slovakia

SCenter for Applied Biomedicine, Technology and
Innovation Park, P. J. S‘afdrik University in Kosice, Tr.
SNP 1, 040 11 Kosice, Slovakia

5Department of Materials Chemistry, Institute of
Inorganic Chemistry of the Czech Academy of
Sciences, Husinec-Rez 1001, 250 68 Rez, Czech
Republic

Copper, essential for many enzymes, plays a role
in tumor angiogenesis and is found at elevated
levels in cancer cells [1]. Coumarin derivatives,
known for various biological activities, including
anticancer properties [2], have shown enhanced
cytotoxicity when complexed with copper—
sometimes surpassing cisplatin in both potency
and selectivity [3].

Within this study, nine copper(ll) complexes with
(3E)-3-(1-{[(pyridin-2-
yl)methyl]amino}ethylidene)-3,4-dihydro-2H-
benzopyran-2,4-dione (HL) and its halogenated
derivatives (6-XHL; X = F, CI, Br) were
synthesized. Complexes 1-4 have the general
formula  [Cu(ligand)CI], complex 5 s
[Cu(ligand)(H20)(NOs)], and complexes 6-9 are
of the type [Cu(ligand)(NOs)].. Structural
characterization and Hirshfeld surface analysis
were performed for complexes 5-9.

Anticancer activity was evaluated in vitro against
HCT-116 and MDA-MB-231 cancer cell lines,
with comparisons to free ligands and healthy PDL-
MSC cells. Several complexes showed promising
anticancer effects, achieving ICso values below 5
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uM. The three promising complexes 3, 4, and 7
were then more analyzed by DNA binding studies,
cell proliferation assay, quantification of cell
number and viability, and flow cytometry analyses
- phosphatidylserine externalisation analysis and
cell cycle analysis.

The financial support of KEGA 013UPJS-4/2024 and
VEGA 1/0126/23 is gratefully acknowledged. This work
was further supported by the project Open Scientific
Community for Modern Interdisciplinary Research in
Medicine (OPENMED) under Grant ITMS2014+:
313011Vv455.

[1] Lowndes S.A. etal.: Neoplasia 10, 299-310 (2005).

[2] Matos M.J. et al.: Phytochemicals - Isolation,
Characterisation and Role in Human Health. 113-
140 (2015).

[3] Lu. W. et al.: J. Inorg. Biochem. 238, 112030
(2023).
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THERMODYNAMICS OF ¥'CS
ADSORPTION ON PLA, PET, AND PVC
MICROPLASTICS

Vipul Kusumkar?, Siileyman inan?, Michal Galambos®,
Eva Viglasova®

1Comenius University in Bratislava, Faculty of
Natural Sciences, Department of Nuclear Chemistry,
1lkovicova 6, 842 15 Bratislava, Slovak Republic,
kusumkarl@uniba.sk

2Ege University, Institute of Nuclear Sciences, 351 00
Bornova-izmir, Ti tirkiye

Microplastics have emerged as persistent
environmental pollutants with the capacity to
adsorb hazardous  substances, including

radioactive ions such as cesium (Cs®) [1]. This
study examines the thermodynamic behavior of
Cs* adsorption onto three commonly encountered
microplastics: polylactic acid (PLA), polyethylene
terephthalate (PET), and polyvinyl chloride
(PVC). Batch adsorption experiments were
conducted at 25 °C, 35 °C, and 45 °C. Distribution
coefficient (Kd) values were determined and used
to derive thermodynamic parameters based on
Arrhenius and Van’t Hoff models. Results
indicated that Cs* adsorption was enhanced with
increasing temperature, confirming an
endothermic process (Fig. 1). Among the tested
materials, PET exhibited the highest activation
energy (59.90kJ/mol) and entropy change
(226.51 J/mol-K), suggesting stronger and more
disordered interactions.  Conversely, PVC
demonstrated the lowest energy values, indicating
less stable binding. All adsorption data showed
strong correlations with the applied models
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(R>>0.89). These findings underscore the
potential role of microplastics in the
environmental mobility of radioactive

contaminants. Understanding such interactions is
essential for accurate environmental risk
assessment and for the development of more
effective materials and strategies for radioactive
waste remediation in aquatic systems.
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sorption of 'Cs with the Increasing temperature

Fig. 1 Graphical presentation of effect of the
temperature on the adsorption of the ¥'Cs.

Funded by the EU NextGenerationEU through the
Recovery and Resilience Plan for Slovakia under the
project No.09103-03-V05-00012.

[1] Chan K., Zinchenko A.: Chemosphere 354, 141725
(2024).
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DETERMINATION OF SPECIFIC
SURFACE AREAS AND TEXTURAL
PROPERTIES OF CLAY MINERALS

Miloslav Lhotka, Barbora Dousova

University of Chemistry and Technology, Technicka 5,
166 28 Prague, Czech Republic,
miloslav.lhotka@vscht.cz

Porous substances occur in many areas of chemical
technology, most often as catalysts, membranes
and adsorbents. Clay minerals can be also
considered porous materials. Therefore, the
knowledge of the basic textural characteristics of
these substances. The methods for examining
porous materials vary according to the size of the
pores. The adsorption methods are preferably used
for micro and mesoporous materials, while the Hg-
porosimetry for macroporous materials. As the
example of clays characterization, the
determination of structural characteristics of
kaolinite, bentonite and montmorillonite using the
adsorption methods. The adsorption isotherms
were  measured on  surface  analysers
“Micromeritics” using the gas sorption technique.
These adsorption isotherms were fitted according
the BET method and t-plot method for specific
surface area and the pore-size distribution by BJH
method and DFT method [1]. In addition, the
scanning adsorption isotherms of all the mentioned
samples were measured. Scanning isotherms
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provide important information about the pore
network geometry, including its connectivity and
pore size distribution, which cannot be revealed
from the main adsorption and desorption isotherms
[2]. In conclusion, although there is a wide variety
of methods applicable to the clay texture
characterization, each method has the limitations,
which must be taken into account when evaluating
the results.
[1] Brunauer S., Emmet P.H., Teller E.: J. Am. Chem.
Soc. 60, 309-319 (1938).
[2] Cimino R., Cychosz K.A., Thommes M., Neimark
A.V.: Colloids Surf. A: Physicochem. Eng. Asp.
437, 76-89 (2013).
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SYNTEZA, STRUKTURA A BIOLOGICKE
AKTIVITY MEDNATYCH KOMPLEXOV
REDUKOVANYCH SCHIFFOVYCH BAZ
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2Ustav fyzikalnej chémie a chemickej fyziky, Fakulta
chemickej a potravinarskej technoldgie, Slovenska
technicka univerzita, Radlinského 9, 812 37
Bratislava, Slovensko

3Ustav experimentélnej onkoldgie, Biomedicinske
centrum, Slovenska akadémia vied, Dubravskéa cesta 9,
845 05 Bratislava, Slovensko

Za tcelom pripravy med’natych komplexov boli
pripravené tri redukované Schiffove bazy
odvodené od salicylaldehydu a2-, 3- a4-
metoxybenzylaminu  (Obr. 1). Redukované
Schiffové bazy suU zaujimavou triedou latok
skimanou ako SOD mimetika, latky schopné
viazat' a $tiepitt DNA a hlavne ako potenciélne
neoplastikd [1]2]. Prvym krokom syntézy bola
priprava Schiffovych baz a naslednou redukciou
boli ziskané chemicky stabilné sekundarne aminy.
Med’'naté komplexy boli pripravené pomocou
octanu med’natého a z trojice pripravenych
komplexov, bol komplex odvodeny od 3-
metoxybenzylaminu  vhodny aj na RTG
krystalografiu. VSetky komplexy sa chovali vel'mi
podobne, ¢o boli stanovované pomocou UV-Vis,
IC a MS spektroskopie, z &oho vyplyva, Ze ostatné
dva komplexy mali velmi podobnu Struktaru.
Vramci $tudia biologickych vlastnosti bola
stanovend ich schopnost viazat sa na DNA
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pomocou absorpénej titracie a fluorescencnej
metddy vytesnenia EB. Tiez bola stanovena ich
schopnost’ viazat’ sa na BSA a cytotoxicita voci
rakovinovym bunk&dm (A549, HepG2)
v porovnani sHEL fibroblastami.  Napriek
priemernym vizobnym hodnotdm vo¢i DNA, mali
komplexy IC50 vo¢i HepG2 v rozsahu 33 — 45
UM, vocéi A549 85 — 124 uM a voc¢i HEL 81 — 136
pM. Vyznamnou aktivitou voci HepG2 oproti
zdravym HEL bunk&m je pozitivnym vysledkom
a predpoklada sa ucinok hlavne prostrednictvom
tvorby reaktivnych foriem kyslika (ROS) v bunke

31

Obr. 1 Struktura pripravenych komplexov.

Tento vyskum bol podporeny grantami APVV-23-02349
a VEGA 1/066/24.

[1] JiaL., ShiJ.,,SunZ., LiF.,Wang Y., WuW., Wang
Q.: Inorg. Chim. Acta 391, 121-129 (2012).

[2] Lintnerova L., Valentova J., Herich P., Kozisek J.,
Devinsky F.. Monatsh. Chem. 149, 901-911
(2018).

[3] Rudbari H.A., Saadati A., Aryaeifar M., Blacque
0., Cuevas-Vicario J.V., Cabral R., Raposo L.R.,
Fernandes A.R.: Bioorg. Chem. 119, 105556
(2022).
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Photodynamic therapy (PDT) involves the use of
light-activated photosensitizers that selectively
accumulate in cancer cells. When exposed to
specific wavelengths of light, these photoactive
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compounds generate singlet oxygen (*O;) from
molecular oxygen in its triplet ground state present
in the air via intersystem crossing, and the short-
lived 'O, species damages tumor cells. Compared
to conventional one-photon excitation, two-photon
excitation using NIR laser light offers greater
spatial selectivity and enables deeper tissue
penetration.

In this regard, we present the synthesis of diverse
quasi-quadrupolar  ligands  derived  from
arylamine-functionalized  2,2’-bibenzothiazoles
and bis(benzothiazol-2-yl)ketones, their
complexations with ReCI(CO)s, and photophysical
properties of the obtained ReCI(CO)3(N~N)
complexes. The abovementioned ligands exhibit
intense intramolecular charge transfer and act as
N~N bidentate donors, showing a notably red-
shifted absorption upon Re(l) complexation.

A series of arylamine-functionalized 2-H-
benzothiazoles were synthesized from 6-
iodobenzothiazole  using a  Pd-catalyzed
Sonogashira and Suzuki cross-coupling reactions
with alkynes and corresponding boronic acids,
followed by homocoupling or carbonyl insertion
and subsequent metal complexation. The obtained
Re(l) complexes were characterized by NMR (*H,
3C) and UV-vis absorption spectroscopies as well
as by HRMS. Most of the synthesized compounds
show strong singlet oxygen generation potential.

This work has been supported by the Slovak Research
and Development Agency (grant no. APVV-21-0503),
the Grant Agency of the Ministry of Education of the
Slovak Republic (VEGA project no. 1/0669/22), and by
the EU NextGenerationEU through the Recovery and
Resilience Plan for Slovakia under the project No.
09103-03-V03-00040 (PUSHMAT).

[1] Marker S.C., MacMillan S.N., Zipfel W.R., Li Z,,
Ford P.C., Wilson J.J.: Inorg. Chem. 57, 1311-1331
(2018).

[2] Nociarova J., Osusky P., Rakovsky E., Georgiou D.,
Polyzos I., Fakis M., Hrobarik P.: Org. Lett. 23,
3460-3465 (2021).

[3] Osusky P., Nociarova J., Smoli¢ek M., Gyepes R.,
Georgiou D., Polyzos I., Fakis M., Hrobarik P.: Org.
Lett. 23, 5512-5517 (2021).
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Povrchova modifikacia nanocastic kyselinou
listovou predstavuje perspektivny pristup v oblasti
cieleného transportu lie¢iv do nadorovych buniek,
pretoZze vyuziva prirodzeni afinitu kyseliny
listovej (FA) k folatovym receptorom nadmerne
exprimovanych v mnohych typoch nadorovych
buniek [1]. Metalo-organicka siet’ UiO-66-NH,
poskytuje  vhodnd  platformu  pre takuto
funkcionalizaciu vd’aka vysokej podrovitosti,
stabilite a pritomnosti reaktivnych aminovych
skupin [2].

Material UiO-66-NH; bol povrchovo modifiko-
vany molekulami FA (UiO-66-FA). Do pérovitych
Struktar bolo uzavreté protinddorové lie¢ivo 5-
fluorouracil (5-FU). Pripravené materialy boli
charakterizované  dostupnymi  fyzikalnoche-
mickymi metodami a Studovala sa schopnost’
uvolnovania lieCiva. Zatial’ o sa z UiO-66-NH;
po 24h uvolnilo 95,29% 5-FU, v simulovanom
prostredi nddorovych buniek (pH = 5,5) sa z UiO-
66-FA uvol'nilo len 39,18% 5-FU, ¢im sa potvrdil
potencial UiO-66-FA pre kontrolované a
prediZené uvoltiovanie lie¢iva.

Uginnost’ 5-FU@UI0-66-NH. a 5-FU@UiO-66-
FA v bunkéch kolorektalneho karcindmu (KRK)
bola sledovand multimodalnym zobrazovanim.
Dvojfotonova mikroskopia v tychto bunkéch
odhalila zmeny v hladinach metabolickych
koenzymov NADH a FAD. Naviac boli
Ramanovou mikroskopiou pozorované zmeny
biomarkerov a molekularneho metabolizmu.
Formulacia 5-FU@UiO-66-F A G¢inne uvol'iovala
5-FU, ktory vykazoval vynikajuci inhibi¢ny
uéinok na proliferaciu Studovanych buniek.
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Ziskané vysledky naznacuju velky potencil
multimodalneho zobrazovania pre analyzu buniek
KRK vystavenych lie¢ivam dopravenych do
nadorov v UiO-66-FA.

Vyskum bol podporeny nasledujdcimi projektovymi
schémami: APVV BLT SK-AT-23-0001, APVV-23-0097
a ciastocne financovany EU NextGenerationEU
prostrednictvom Planu obnovy a odolnosti SR v ramci
projektu BCOrgFluorIDA ¢. 09103-03-V04-00007.

[1] Narmani A. et. al.: Drug Dev. Res. 80, 4 (2019).
[2] Timofeev K.L. et. al.: Molecules 28, 9 (2023).

2P020

DO SCHIFF BASES DERIVED FROM
TRIAZOLE DERIVATIVES EXHIBIT
BIOLOGICAL RELEVANCE AS LIGANDS
IN COORDINATION COMPOUNDS?

Katarina Michel'ova?, Lucia Hudakovéa?, Svitlana
Vitushkina®#, Rastislav JendZelovsky?, Juraj Kuchar!

!Department of Inorganic Chemistry, Faculty of
Science, Pavol Jozef Saféarik University in Kosice,
Moyzesova 11, 041 54 Kosice, Slovakia,
katarina.michelova@student.upjs.sk

2Department of Cell Biology, Faculty of Science,
Pavol Jozef Safarik University in Kosice, Srobdrova 2,
041 54 Kosice, Slovakia

3Department of Materials Physics, Institute of
Experimental Physics of the Slovak Academy of
Sciences, Watsonova 47, 040 01 Kosice, Slovakia
‘Department of Applied Chemistry, Faculty of
Chemistry, V.N.Karazin Kharkiv National University,
Svobody Sq. 4, 61022, Kharkiv, Ukraine

Schiff bases, formed by condensing primary
amines with aromatic or aliphatic carbonyls, are
versatile ligands with strong chelating ability
toward 3d metal ions [1]. The 1,2,4-triazole
scaffold is recognized for its broad-spectrum
biological activities and serves as a core structure
in established anticancer drugs [2]. An intriguing
research direction involves the study of such
complexes in the context of the magnetic behavior
of 3d or 4f single-molecule magnets (SMMs),
where single-ion anisotropy and coordination
geometry play key roles, with Schiff bases
providing effective ligand control [3].

For the synthesis of the Schiff bases, 4-amino-3,5-
di-2-pyridyl-4H-1,2,4-triazole (abpt) was
employed as a multitopic amine ligand, condensed
with  methoxy-substituted  derivatives  of
salicylaldehyde. Following optimization of
synthetic conditions, three novel ligands were
successfully obtained. Their characterization was
carried out using a combination of spectroscopic
techniques (IR, UV-Vis, 'H and 3C NMR),
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thermal analysis, elemental analysis, and structural
analysis based on X-ray diffraction. Ligands were
evaluated for their in vitro cytotoxicity using the
MTT assay on the human colorectal carcinoma cell
line HCT 116 and healthy human colonic
fibroblast cell line CCD-18Co. The results
demonstrated that the Schiff base incorporating 2-
hydroxy-4-methoxybenzaldehyde exhibited the
highest cytotoxic activity, while the ligand
containing  2-hydroxy-5-methoxybenzaldehyde
exhibited the greatest anticancer selectivity.

This research is funded by the European Union
NextGenerationEU through the Recovery and
Resilience plan for Slovakia under the project No.
09103-03-V01-00051. This work was supported by
Grant Agency of the Slovak Republic (VEGA No.
1/0189/22) and the project Open Scientific Community
for Modern Interdisciplinary Research in Medicine
(OPENMED) under Grant ITMS2014+: 313011V455.

[1] Dalia S.A. et al.: Int. J. Chem. Stud. 6, 2859-2866
(2018).

[2] Gichumbi L.M. et al.: Z. Naturforsch. 73, 167-178
(2018).

[3] Panahandehjo S. et al.: J. Mol. Struct. 1308,
138086 (2024).

2P021

EFFECT OF NDF: AND ND:O: ADDITIVES
ON THE PHYSICOCHEMICAL
PROPERTIES OF CRYOLITE-BASED
MELTS

Jarmila Mlynérikova, Frantisek Simko

Institute of Inorganic Chemistry SAS, Dubravské cesta
9, 845 36 Bratislava, Slovak Republic,
jarmila.mlynarikova@savba.sk

This study presents a detailed investigation of the
density and molar volume of cryolite-based molten
systems doped with neodymium compounds NdF;
and Nd:0s, relevant to metallurgical and
electrochemical processes. Four systems were
studied: Na3AlF6—NdF3, (NaF—NasAlFé)eut,—NdFs,
Na3AlF6—Nd203, and (Na3A1F6—NdF3)eut,—Nd203
over a temperature range of 910-1380 K. Density
measurements were carried out using the
Archimedes method, revealing a linear decrease in
density with increasing temperature, consistent
with typical thermal expansion.

The addition of NdFs and Nd.Os resulted in
increased melt density and decreased molar
volume, indicating denser ionic packing and
structural modifications. Partial molar volumes of
Nd:Os were significantly higher than those of
NdFs, reflecting distinct structural roles of oxide
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and fluoride ions in the melts. Repeated
measurements and dual calculation methods
ensured data reliability.

These thermophysical properties are crucial for
optimizing electrolytic extraction of neodymium
and aluminum metals, where controlling melt
characteristics impacts process efficiency and
product quality. The results provide valuable
insights for the design and operation of industrial
electrochemical cells containing rare-earth
additives.

This work was supported by the Slovak Grant Agency
VEGA 2/0046/22.

2P022

ZIF-8 FUNCTIONALIZED WITH THYMOL
AND EUCALYPTOL FOR
ANTIBACTERIAL APPLICATIONS

Viktorie Neubertovd, Zuzana KodeSova, Zdetika
Kolska

Centre for Nanomaterials and Biotechnology, Faculty

of Science, University of Jan Evangelista Purkyné,
Pasteurova 3632/15, 400 96 Usti nad Labem, Czech
Republic, viktorie.neubertova@ujep.cz

Metal-organic frameworks such as ZIF-8 are
increasingly  investigated for  antimicrobial
applications due to their porous structure and
surface tunability. In this study, ZIF-8 was
prepared via a simple one-pot method at room
temperature and modified in situ with thymol and
eucalyptol at various concentrations. Fourier
transform infrared  spectroscopy confirmed
successful incorporation of both antibacterial
agents into the framework. Zeta potential
determinations showed a shift toward less positive
values and increased aggregation was observed by
dynamic light scattering, both indicating surface
modification and changes in colloidal behavior.
Nitrogen  sorption analysis revealed a
concentration-dependent decrease in surface area
and pore volume, supporting interaction of the
modifiers with the porous matrix. Antibacterial
properties were evaluated using the colony
forming unit drop plate method against
Escherichia coli and Staphylococcus epidermidis.
The activity of the samples prepared with thymol
varied depending on the concentration, whereas all
samples prepared with eucalyptol showed
improved and consistent antibacterial performance
compared to unmodified ZIF-8. The results
demonstrate that in situ functionalization of ZIF-8
with thymol and eucalyptol improves its
antibacterial performance, which may be
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advantageous for applications in active materials
or functional coatings.

The authors acknowledge the assistance provided by
the Advanced Multiscale Materials for Key Enabling
Technologies project (AMULET), supported by the
Ministry of Education, Youth, and Sports of the Czech
Republic. Project No.
CZ.02.01.01/00/22_008/0004558, Co-funded by the
European Union.

2Po23

SYNTEZA NANOCASTIC STRiBRA A
ZLATA S LADITELNYMI
PLAZMONICKYMI VLASTNOSTMI PRO
SVETLEM INDUKOVANOU
PROTINADOROVOU TERAPII

Ales Panacek?, Lucie Valkova?, Lucie Hochvaldova?,
Anastassiya Pedan?, Hana Kolafova?, Libor Kvitek?

Katedra fyzikdlni chemie, Piirodovédeckd fakulta,
Univerzita Palackého v Olomouci, 17. listopadu
1192/12, 779 00 Olomouc, CR, ales.panacek@upol.cz
2Ustav Iékarské biofyziky, Lékarska fakulta, Univerzita
Palackého v Olomouci, Hnévotinska 3, 779 00
Olomouc, CR

Svétlem indukovana fototerapie predstavuje
slibnou techniku v protinadorové 1é¢bé a v
kombinaci s nanoc¢asticemi (NPs) uSlechtilych
kovil piedstavuje uc¢inny zptisob 1é¢by nadorovych
onemocnéni. V této vyzkumné praci byly
syntetizovany nanocastice u$lechtilych kovil s
laditelnymi plazmonickymi vlastnostmi pomoci
dvoustupniového reduk¢éniho procesu a nasledné
byla ovéfovana jejich protinddorova fototermalni
ucinnost metodami in vitro. Plasmonické
anizotropni stiibrné NPs byly syntetizovany
dvoustupiiovym redukénim procesem, ktery
zahrnoval  ¢asteCnou redukci komplexniho
kationtu  [Ag(NHs).]® tetrahydridoboritanem
sodnym v prvnim kroku redukce za vzniku
sttibrnych zarodki, na kterych nasledné dochazelo
k redukci koneénych anizotropnich ¢astic ve
druhém redukénim kroku pomoci hydrazinu. V
pfipadé¢ zlatych plazmonickych nanocastic
zahrnoval prvni krok syntézu sttibrnych zarodki
redukci AgNO; pomoci tetrahydridoboritanu
sodného. Po ptidani roztoku HAuUCI4 byl zahdjen
druhy redukéni krok pomoci kyseliny askorbové.

Pro stanoveni protinddorovych ucinki byly
stiibrné a zlat¢é NPs naneseny na 96jamkovou
desticku pomoci elektrostatické samoorganizace
castic stfibra a zlata na opacné nabitou polymerni
vrstvu. Nasledné¢ byla vyhodnocovéana in vitro
fototermalni protinadorova ucinnost viici buitkam
lidského karcinomu délozniho ¢ipku (HeLa). K
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vyvolani fototermalniho efektu byly pouzity
laserové zdroje ruznych vykont a vinovych délek
odpovidajicich plazmonickému pasmu kovovych
NPs. VVyznamny pokles viability byl pozorovan u
bunék Hela kultivovanych na destickach
deponovanych jak stiibrnymi, tak i zlatymi
nanocasticemi, které byly vystaveny ozafeni
riznymi davkami energie. Nejvyssi fototermalni
protinadorovy ucinek s poklesem viability bunék
pod 20 % byl vyvolan pomoci Au NPs ozatfenych
laserem 660 nm (100 mW) pfi energii ozateni 20
J. Viabilita bun€k kultivovanych na neupravenych
desti¢kach a vystavenych stejnym davkam energie
zistala nezménéna. Na zakladé ziskanych
vysledkti 1ze konstatovat, Ze tato neinvazivni
technika zalozena na fyzikaln&-chemickych
vlastnostech plazmonickych materiald by mohla
byt ucinnou a slibnou metodou v boji proti
rakovinnym onemocnénim.

Tento vyzkum byl financné podporen grantem
Univerzity Palackého v Olomouci C.
IGA_PrF_2025 022.
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CILENA PROTINADOROVA
FOTOTERMALNI TERAPIE POMOCI
NANOCASTIC ZLATA

Anastassiya Pedan?, Lucie Valkova?, Ales Panacek!
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Univerzita Palackého v Olomouci, 17. listopadu
1192/12, 779 00 Olomouc, CR, nastya.pedan@mail.ru
2Ustav lékaiské biofyziky, Lékarskd fakulta, Univerzita
Palackého v Olomouci, Hnévotinska 3, 779 00
Olomouc, CR

Rakovina je skupina onemocnéni charakterizo-
vand mimo jiné zvySenou proliferacni schopnosti
bunek. Od buiiky normalni se naddorova burika lisi
fadou charakteristik, jejichz pochopeni je zasadni
pro navrh uéinné 1écby. Fototermalni terapie je
druh neinvazivni 1é¢by, ktera mlze byt
kombinovand stadou dalsich konvené¢nich
léCebnych postupi a v soucasné dobe je velmi
intenzivné studovana v oblasti protinddorové
terapie. Cilem této vyzkumné préace je syntéza
plazmonickych zlatych nanocastic s ruznou
velikosti a morfologii na zakladé fizené
jednostupnové ¢i dvoustupiiové redukce zlatité
soli maltézou, tetrahydridoboritanem sodnym a
kyselinou askorbovou, nasledné¢  jejich
funkcionalizace sunitinibem, charakterizace a
stanoveni biologické aktivity vuci nadorovym
bunkam HeLa za vyuziti fototermalniho efektu.
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Byly uspé$n¢ syntetizovany stabilni AuNPs
sriznou velikosti a morfologii, které byly
povrchové modifikovany sunitinibem.
Dvoustupniovou  redukci  byly  pfipraveny
hvézdicovité nanocastice o velikosti 70-90 nm a
pomoci jednokrokové syntézy byly piipraveny
kulovité ¢astice s velikosti 10 nm a 12 nm pomoci

redukce tetrahydridoboritanem sodnym, resp.
maltosou. Pripravené AuNPs vcetné jejich
stability  byly  charakterizovany ~ pomoci

elektronové mikroskopie, dynamického rozptylu
svétla, absorpéni a infracervené spektroskopie.
V ptipadé nanocastic povrchové modifikovanych
sunitinibem byl prokdzan zvySeny cytotoxicky
ucinek ¢astic zlata oproti ¢asticim
nemodifikovanym a rovnéz byl prokazan zesileny
cytotoxicky efekt ¢astic zlata v kombinaci
s fototermalni ucinkem pii ozafovani laserem o
vinové délce 637 nm.

Tento vyzkum byl financné podporen grantem
Univerzity Palackého v Olomouci é
IGA_PrF_2025 022.
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PREPARATION AND
CHARACTERISATION OF
ANTIMICROBIAL NANOMATERIAL
BASED ON LAYERED SILICATE AND
PHLOXINE B
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Ynstitute of Inorganic Chemistry, Slovak Academy of
Sciences, Dubravské cesta 9, 845 36 Bratislava,
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2Department of Microbiology and Virology, Faculty of
Natural Sciences, Comenius University in Bratislava,
Ilkovicova 6, 845 36 Bratislava

2Department of Physical and Theoretical Chemistry,
Faculty of Natural Sciences, Comenius University

in Bratislava, llkovicova 6, 845 36 Bratislava

Bacterial biofilms are responsible for 80% of all
microbial infections, which treatment, and
eradication is difficult [1]. The use of antibiotics is
no longer a feasible option for the treatment of
biofilm-associated infections due to the
development of microbial resistance to antibiotics.
Several alternative strategies have been identified
to eradicate or inhibit pathogenic microorganisms.
One of them is photodynamic inactivation. It
requires three components — a photosensitizer, a
light source, and molecular oxygen. The
photosensitizer is usually immobilized on a carrier,
which mediates the interaction between the
microbial cells and the photosensitizer [2,3].

sekcia 2

This work is aimed at the interaction of phloxine B
(PhB) with layered silicate — saponite (Sap). The
surface of saponite particles was modified with
poly(diallyldimethylammonium) (PDDA)
polycations because of the repulsive forces acting
between the saponite surface and molecules of
photosensitizer. The prepared three-component
complex consisting of Sap, PDDAC and PhB was
stirred at room temperature, filtered through a
Teflon filter, and washed with distilled water to
remove unadsorbed dye. In the next step, the liquid
polyurethane resin was applied on the surface of
PhB/PDDA/Sap film. Then, polyurethane matrix
was harden and the prepared material was
characterized by UV-Vis and fluorescence
spectroscopy, and used for antimicrobial tests.

This work was supported by the Slovak Academy of
Sciences Grant Programme for Postdoctoral Fellows
“PostdokGrant” grant No. APD0134.

[1] Sharma D., Misba L., Khan A.U.: Antimicrob.
Resist. Infect. Control. 8, 76 (2019).

[2] Okamoto I., Miyaji H., Miyata S., Shitomi K.,
Sugaya T., Ushijima N., Akasaka T., Enya S., Saita
A., Kawasaki H.: ACS Omega 6, 9279-9290
(2021).

[3] Braz M., Salvador D., Gomes A.T.P.C., Mesquita
M.Q., Faustino M.AF., Neves M.G.P.M.S,,
Almeida A.: Photodiagnosis Photodyn. Ther. 30,
101754 (2020).
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PRIPRAVA A CHARAKTERIZACIA
HETEROSTRUKTUR
DICHALKOGENIDOV PRECHODOVYCH
KOVOV

Lenka Pribusové Slugn4?, Peter Nadazdy'?, Michaela
Sojkova?, Jana Hrda!, Martin Human!

!Elektrotechnicky Ustav SAV, v.v.i., Dibravska cesta 9,
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2Fyzikalny Gstav SAV, v.v.i., Dlbravska cesta 9, 845
11 Bratislava

Heterostruktary dichalkogenidov prechodovych
kovov sU systémy van der Waalsovych 2D
materidlov vytvorené skladanim vrstiev r6znych

dichalkogenidov prechodovych kovov.
Kombinacie materidlov generuju  zaujimaveé
vlastnosti  napr. v  oblasti  spintroniky

heterostruktury PtTe,/WTe, (efektivne generuje
spinovo—orbitalne  momenty a  umoziuje
bezpolové  prepinanie  kolmo  orientovanej
magnetizicie - Nature Materials 20241). Tieto
jedinecné vlastnosti heterostruktur PtTe. a WTe:
ich robia mimoriadne vhodnymi pre pamétové
zariadenia (MRAM), zariadenia vyuZivajlice
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spinovo-orbitallny moment a iné spintronické
aplikécie.

Vzorky boli pripravené priamou reakciou kovov
Pt/W pri 600 °C v CVD komore pomocou
telurizcie v ochrannej atmosfére (prad plynu
Hz/Ar s prietokom 100 sccm). Na vyrobu
vrstvenych Pt a W filmov s hrabkou 3 nm boli
platina a volfrdm nanesené magnetronovym
napraSovanim na c-orientovany, obojstranne
leSteny zafirovy substrat. Vrstvy boli skimané
pomocou rontgenovej difrakcie (XRD) a
Ramanovej spektroskopie. Pre porovnanie kvality
a vlastnosti filmov boli pripravené vzorky WTe: /
PtTe: a tieZ PtTe. / WTez2 Na Obr. 1 je zobrazeny
symetricky 20/0 sken hexagonalnej vrstvy PtTe: a
ortorombickej vrstvy WTe.. Obe Struktary boli
potvrdené  typickymi  difrakénymi  piky
charakteristickymi pre tieto materialy.

100000 T T T
PtTe, (001)

WTe, (002

T
—— PtTe,/WTe,
—— WTe,/PtTe,
PtTe, (002)

PtTe, (003
10000 Wise, (006) =

WTe, (004) ]

log,, (Intensity)

1000

10 20 30 40 50 60
20 (°)

Obr. 1. XRD PtTe, /WTe, a WTe; /PtTe;
heterostruktur.

Autori dakuji projektu PostdokGrant APD0021.
[11 Wang F. etal.: Nat. Mater. 23, 768-774 (2024).
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ANTIBAKTERIALNI UPRAVA
POLYMERNICH FOLIi PEEK POMOCI
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NANOCASTIC

Jakub Siegel*, Monika \{aloviéovél, Jana
Pryjmakovat, Miroslav Slouf?

YUstav inzenyrstvi pevnych latek, Vysoka skola
chemicko-technologicka v Praze, Technicka 5, 166 28
Praha, CR, jakub.siegel@vscht.cz

Ustav makromolekularni chemie, Akademie véd Ceské
republiky, Heyrovského nam. 2, 162 06 Praha, CR

Polyetheretherketon (PEEK) patii mezi pokrocilé
polymery vyuzivané v mediciné pro svou
biokompatibilitu, mechanickou  pevnost a
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chemickou odolnost. V této studii jsme navrhli a
realizovali povrchovou Upravu PEEK pomoci
selektivni imobilizace stfibrnych nanocastic
(AgNPs) za pouziti excimerového laseru (248 nm)
[1]. Timto postupem vznikly Sestithelnikové
mikrodomény obohacené o AgNPs, které slouzi
jako lokalni zdroj stfibrnych iontl s vysoce
efektivnim antibakterialnim wéinkem. Povrchy
byly charakterizovany pomoci CLSM, AFM, SEM
a XPS. Antibakterialni testy prokazaly vysokou
ucinnost upravenych povrchti proti Escherichia
coli a Staphylococcus aureus, a to i pfi
koncentracich stfibrnych iontd nizSich nez
minimalni inhibi¢ni koncentrace pro tyto patogeny
[2]. Cytotoxikologické hodnoceni na plicnich
fibroblastech ~ (MRC-5)  ukazalo  mirnou
cytotoxicitu, coz podtrhuje nutnost dalsi
optimalizace struktury, koncentrace AgNPs,
pripadné jejich velikosti. Laserem indukované Ag-
mikrodomény na PEEK piedstavuji slibnou
antibakterialni platformu pro aplikace v docasnych
1ékaiskych pomickach a implantatech [3].
’ b 3

800 nm M
Obr. 1 Snimky povrchu vzorku s mikrodoménami
stifbra  porizené pomoci rastrovaci elektronové

mikroskopie (FEG-SEM). (a) Piehled Sestitihelni-
kovych domén se stéibrnymi nano¢asticemi, (b) detailni
pohled na stfed domény s patrnymi laserem
indukovanymi periodickymi strukturami (LIPSS), (c)
okraj domény s rovnomérné rozptylenymi AgNPs a (d)
oblast mezi doménami, kde je koncentrace nanocéstic
vyrazné nizsi.

Tato prace vznikla za podpory Grantové agentury
Ceské republiky v projektu ¢. 22-17346S.

[1] Siegel J., Lyutakov O., Polivkova M., Staszek M.,
Hubadek T., Svoréik V.: Appl. Surf. Sci. 420, 661-
668 (2017).

[2] Ning C., Wang X., Li L., Zhu Y., Li M., Yu P,
Zhou L., Zhou Z., Chen J., Tan G., Zhang Y., Wang
Y., Mao C.: Chem. Res. Toxicol. 28, 1815-1822
(2015).
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[3] Pryjmakové J., Vokata B., Slouf M., Hubacek T.,
Martinez-Garcia P., Rebollar E., Slepicka P.,
Siegel J.: Coll. Surf. B. 242, 114067 (2024).
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Helicobacter pylori infection affects over half of
the global population and is linked to chronic
gastritis, peptic ulcers, and gastric cancer [1]. The
virulence factor Cytotoxin-associated gene A
(CagA) plays a pivotal role in pathogenesis by
altering host cell morphology and signalling
pathways [2]. Conventional antibiotic therapies
face increasing challenges due to rising antibiotic
resistance. Silver nanoparticles (AgNPs) have
emerged as promising antimicrobial agents due to
their broad-spectrum activity against resistant
bacterial pathogens and their ability to enhance
antibiotic efficacy. However, their effects on
bacterial pathogenicity factors remain poorly
understood. In this study impact of AgNPs on H.
pylori viability, CagA-mediated host cell
responses, and the cytotoxicity of AgNPs on
gastric epithelial AGS cells has been investigated
[3]. AgNPs inhibited H. pylori growth in a dose-
dependent manner, while maintaining acceptable
viability of AGS cells. Notably, preincubation of
H. pylori with AgNPs attenuated the CagA-
induced morphological changes in infected AGS
cells, indicating interference with CagA function.
Western blot analysis supported these findings by
showing modulation of CagA-related signalling.
Our results highlight the potential of AgNPs as a
novel therapeutic strategy to combat H. pylori
infection, especially antibiotic-resistant strains, by
targeting both bacterial viability and virulence
mechanisms.

The authors gratefully acknowledge the support
provided by the Department of Physical Chemistry and
inert grant of Palacky University Olomouc.

[1] Pormohamad A.: J. Cell Physiol. 234, 1208-1218
(2019).

[2] Takahashi C.: Mater. Sci. Eng. C. 72, 143-149
(2017).
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[3] Hochvaldova L.: Front. Cell. Infect. Microbiol. 14,
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CASOVE ROZLISENA IN-SITU
TRANSORMACE AMORFNIHO
UHLICITANU VAPENATEHO

Radek Sevéik?, Petra Macova?, Lucie Zarybnicka?,
Eva Soukupové?, Martin Olbert?, Vilém Nedéla?

1Ustay teoretické a aplikované mechaniky Akademie
véd Ceské republiky, Prosecka 809, 190 00 Praha,
Ceska republika, sevcik@itam.cas.cz

2Ustav pFistrojové techniky Akademie véd C'es!cé
republiky, Kralovopolska 147, 612 00 Brno, Ceska
republika

Uhli¢itan  vapenaty  (CaCOs)  predstavuje
anorganickou slouCeninu s §irokym uplatnénim
jak v pfirodnich procesech, tak v mnoha
primyslovych  aplikacich [1].  Nejbézné&jsi
krystalickou nehydratovanou formu CaCOs
reprezentuje  kalcit, dal$imi metastabilnimi
krystalickymi hydratovanymi polymorfy jsou
vaterit a aragonit. Ikaite a monohydrat patii mezi
typické zéstupce krystalickych hydratovanych
forem [1,2]. CaCO; muize vzniknout mnoha
cestami, mezi které se fadi biomineralizace,
karbonatace a syntézy zroztoka [1,2]. Tyto
procesy jsou velmi ovlivnitelné okolnimi
podminkami, pfitomnosti ruznych aditiv, které
vyznamné¢ meéni kinetické a termodynamické
faktory a maji tedy zasadni vliv na wvznik
konkrétnich forem CaCOs; a jejich morfologicke,
mechanické a chemicko-fyzikalni vlastnosti [1-3].
Tento ptispévek se vénuje in-situ asove rozlisené
transformaci amorfniho CaCO3; (ACC) vzniklého
béhem miseni koncentrovanych roztokd soli bez
ptidavku aditiv na jeho krystalické polymorfy. Pro
studium krystaliza¢nich procesti a morfologickych
zmén bylo vyuzito micro-Ramanova spektrometru
s imagingovym detektorem a konfokalni opticka
mikroskopie. Ziskané poznatky budou vyuzity pro
blizsi pochopeni vlivu experimentalnich podminek
na strukturu a transformaci ACC, a selekci
polymorfii CaCOs s ohledem na moZzné ziskani
kontroly nad chemickou reakci a navrhem
materiald pro nasledné aplikace.

Prispévek vznikl v programu Strategie AV21 , Moc
predmetii: Materialita mezi minulosti a budoucnosti
podporeném dotaci Akademie véd CR, jejim? prijemcem
je Ustav teoretické a aplikované mechaniky AV CR
a Ustav pristrojové techniky AV CR.

[2] Jiang J., Yan P., Liu C., Sun T., Xu S., Li Q.: Adv.
Powder Technol. 36, 104850 (2025).
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[3] Sev¢ik R., Pérez-Estébanez M., Viani A., Sasek P.,
Mécova P.: Powder Technol. 284, 265-271 (2015).

[4] Sev¢ik R., Sasek P., Viani A.: J. Mater. Sci. 53,
4022-4033 (2018).
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QUASI-QUADRUPOLAR FURAN- AND
THIOPHENE-CORED DERIVATIVES
FUNCTIONALIZED WITH
BENZOTHIAZOLO-OXADIAZABORININE
UNITS AS POTENTIAL TWO-PHOTON
ABSORBING DYES

Mayuri Karanth Thalekela, Rajmohan Rajamani, Peter
Hrobarik

Comenius University, Faculty of Natural Sciences,
Department of Inorganic Chemistry, llkovicova 6,
Mlynskéa dolina, 842 15 Bratislava, Slovakia,
thalekelal@uniba.sk

We synthesized a series of VV-shaped dyes derived
from furan-2,5-dicarboxylic acid (FDCA) -
serving as a renewable building block in various
bio-based materials and bioplastics — and push-
pull benzothiazole-2-amines connected to the
diarylamine donor via a m-spacer of varying
conjugation length. The corresponding amide-
linked benzothiazoles underwent complexation
reaction with BFs, leading to rigidification of the
n-conjugated framework and improved charge-
transfer characteristics. In parallel, an analogous
series based on commercially available thiophene-
2,5-dicarboxylic acid was also synthesized. Both
series of quasi-quadrupolar  dyes  were
characterized by multinuclear (*H, 13C, 1B, and
YF) NMR, UV-vis absorption and emission
spectroscopies as well as by HRMS spectrometry.
Additionally, the molecular structure of one of the
furan-cored products was also confirmed by X-ray
crystallography. The  obtained  boronated
heteroarenes  bearing  terminal  arylamine
substituents emit light in the red to the deep-red
spectral range, exhibit significant Stokes shifts
(~4000-7000 cm™), while derivatives with
extended r-conjugation are anticipated to exhibit
large TPA cross-sections (> 1000 GM) in the near-
infrared region, as predicted by our quadratic
response time-dependent DFT calculations.
Therefore, our future work will focus on
characterizing the nonlinear optical (NLO)
properties of these dyes using femtosecond laser
Z-scan measurements.

This work has been supported by the Slovak Research
and Development Agency (grant no. APVV-21-0503),
the Grant Agency of the Ministry of Education of the
Slovak Republic (VEGA project no. 1/0669/22), and by
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the EU NextGenerationEU through the Recovery and
Resilience Plan for Slovakia under the project No.
09103-03-V03-00040 (PUSHMAT). Dr. Rajamani also
acknowledges the support from the Postdoctoral Grant
of the Comenius University (GUKPOST, grant no.
09103-03-V05-00012).

[1] Morales-Huerta J.C., de llarduya A.M., Mufioz-
Guerra S.: Polymer 87, 148-158 (2016).

[2] Potopnyk M.A., Volyniuk D., Luboradzki R. et al.:
J. Org. Chem. 84, 5614-5626 (2019).

[3] Hrobarik P., Hrobarikova V., Sigmundova I. et al.:
J. Org. Chem. 76, 8726-8736 (2011).
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VPLYV HIERARCHICKEJ POROVITOSTI
MATERIALU HKUST-1 A JEJ DOPAD NA
KATALYTICKE VLASTNOSTI

V KNOEVENAGELOVEJ KONDENZACII

Nikola Vargova!, Nikolas Kiraly?, Rastislav Serbin?,
Gabriela Zelenkova®, Tomas Zelenka®, Vladimir
Zelenak?, Miroslav Almasit

IKatedra anorganickej chémie, Ustav chemickych
vied, Prirodovedecka fakulta, Univerzita Pavla Jozefa
Safarika v Kosiciach, Moyzesova 11, 041 54 Kosice,
Slovensko, nikola.vargova2@student.upjs.sk
2Katedra analytickej chémie, Ustav chemickych vied,
Prirodovedecka fakulta, Univerzita Pavla Jozefa
Safarika v Kosiciach, Moyzesova 11, 041 54 Kosice,
Slovensko

3Katedra chémie, Prirodovedecka fakulta, Ostravska
Univerzita, 30. Dubna 22, CZ-702 00 Ostrava, CR

Kovovo-organické siete (MOF, metal-organic
frameworks) predstavujd hybridné materidly,
ktoré pozostavaju z anorganickej zlozky pre-
mostenej organickymi ligandami. Vdaka ich
vysokej Specifickej povrchovej ploche a laditel'nej
vel'kosti porov nachddzaju Siroké uplatnenie v
oblastiach, ako je heterogénna katalyza [1].

Tato praca popisuje syntézu a charakterizaciu
mikropérovito/mezoporovitych materidlov
HKUST-1(A) a HKUST-1(B), pripravenych
solvotermalnou metddou, za pouzitia réznych
koncentréacii surfaktantu CTAB. Po homogenizacii
zmesi nasledovala tepelnd Uprava materialov pri
75 °C pocas 24 hodin. Vzniknuté modré krystaly
boli prefiltrované, premyté DMF a néasledne
viacstupnovo purifikované.

Uspesna syntéza, aktivicia a odstranenie
surfaktantu z oboch materidlov boli potvrdené
infracervenou spektroskopiou. Adsorpéné merania
preukazali, ze HKUST-1(A) obsahuje mikro- aj
mezopory, zatial ¢o HKUST-1(B) prevazne
mezopory. Hodnoty BET S$pecifického povrchu su
1534 m? g* pre HKUST-1(A) a 1709 m?> g pre
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HKUST-1(B).  Vysledky  preukazuju, Ze
hierarchickl porovitost je mozné dosiahnut
templatovou stratégiou, kde mezopory vznikaju v
ramci mikropoérovitej Struktary.

Katalytick4 aktivita materialov bola skimana na
Knoevenagelovej kondenzicii benzaldehydu s
malononitrilom, pricom sa  optimalizovali
podmienky ako rozpustadlo, teplota a mnozstvo
katalyzatora. Né&sledne sa skamal vplyv
elektronakceptornych a alkylovych substituentov
v roznych polohach vzhladom na karbonylova
skupinu. V celkovom porovnani material HKUST-
1(B) preukazal vysSiu katalytick(i u¢innost’ ako
HKUST-1(A).

Vyskum bol podporeny prislusnymi  grantovymi
schémami VEGA 1/0058/25, VEGA 1/0442/25.

[1] Yang D., Gates B.C.: ACS Catal. 9, 1779-1798
(2019).
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CATALYTIC PERFORMANCE OF Fe-
LOADED ZEOLITE BETA IN FINE
CHEMICAL SYNTHESIS:
ACETALIZATION, CYCLIZATION AND
ESTERIFICATION STUDIES

Martin Zapletal, Eliska Vysko¢ilova, Eva Vrbkova

Department of Organic Technology, University of
Chemistry and Technology Prague, Technicka 5, 166
28 Prague 6 — Dejvice, Czech Republic,
martin.zapletal @vscht.cz

Zeolite BETA catalysts modified with varying iron
loadings (1, 5, and 10 wt%) were synthesized by
wet impregnation method using iron(lll) nitrate
and tested for their catalytic performance in three
reactions: the acetalization of heptanal with
ethylene glycol to produce 2-hexyl-1,3-dioxolane,
the esterification of lauric acid with methanol to
form methyllaurate, and the Prins cyclization of
citronellal to yield isopulegol. A significant
enhancement in catalytic activity was observed for
iron-modified zeolite BETA across all reactions.
The catalyst with 1 wt% iron loading achieved
over 90% conversion in both the esterification and
acetalization reactions within 5 hours. In these two
reactions, iron loading had minimal influence on
catalytic performance. However, in the Prins
cyclization of citronellal, a clear trend of increased
catalytic activity with decreasing iron content was
noted, with the 1 wt% Fe-loaded material
achieving 70% citronellal conversion after 24
hours.
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The physicochemical properties of the prepared
materials were comprehensively characterized
using techniques such as XRD, XRF, UV-Vis
spectroscopy, temperature programmed
desorption and reduction, laser light scattering,
and nitrogen physisorption.

2P033

VLIV TYPU PLNIVA NA MECHANICKE
VLASTNOSTI GEOPOLYMERU
VYSTAVENYCH TEPELNEMU
ZATEZOVANI

Lucie Zarybnicka®, Ivana Perna?, Petra Macova?,
Radek Sev¢ik?!, Monika Supova?

1Ustav teoretické a aplikované mechaniky Akademie
ved Ceské republiky, Prosecké 809, 190 00 Praha,
Ceska republika, zarybnicka@itam.cas.cz

2 g/smv struktury a mechaniky hornin Akademie véd
Ceske republiky, V HoleSovickach 41, 182 09 Praha,
Ceska republika

Stavebni pramysl ¢eli nedostatku zdroji, emisim
uhliku a problémiim s produkci odpadu. Tradi¢ni
stavebni materidly, jako je beton na bazi
portlandského cementu, prispivaji k vyznamné
uhlikové stopé [1]. Tyto materialy jsou pro svou
vSestrannost, i presto Siroce pouzivany. Ackoli
obecné vykazuji dobrou tepelnou odolnost, vede
dlouhodobé expozice pii vysokych teplotach (nad
350 °C) kjejich degradaci a ztraté strukturalni
integrity ~ zpusobené  fyzikalné-chemickymi
zménami cementovych fazi [2].

Ve srovnani s portlandskymi cementy, poskytuji

geopolymery  vyborné  fyzikalné-mechanické
vlastnosti i po expozici vysokym teplotam.
Geopolymery se navic vyznacuji Sirokym

aplikacnim potencialem a zarovenn umoziuji
vyuziti odpadnich materialt pti jejich vyrobé [3].
Cilem studie bylo vyhodnotit dopad pouziti
ruznych typt plniv (kfemicité pisky, kordierity) a
teplotniho zatizeni (v rozsahu 100-1000°C) na
mechanické vlastnosti  vyslednych geopoly-
mernich materiali. Bylo zjiSténo, ze vzorky
geopolymertt  vykazovaly kompaktnéjsi mikro-
strukturu nez vzorky na bazi Portlandského
cementu, coz se projevilo ve vyssi mechanické
odolnosti  pti  teplotni expozici. Nejlepsi
mechanické charakteristiky byly nameéfeny pro
vzorky geopolymert obsahujici kombinaci plniv.
Ziskané vysledky mohou byt cennym materialem
pro pramyslové aplikace.

Prispévek vznikl v ramci FeSeni programu Strategie
AV21 ,,Moc predmétii: Materialita mezi minulqstl'
a budoucnosti ', podporeném dotaci Akademie ved CR,
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Jjejimz prijemcem je Ustav teoretické a aplikované
mechaniky AV CR a dale za podpory obou zapojenych
instituci (RVO 67985891, RVO 68378297).

[1]Ma Q., Guo R., Zhao Z., Lin Z., He K.: Constr.
Build. Mater. 93, 371-383 (2015).

[2] Mishra J., Nanda B., Patro S.K., Krishna R.S.:
Constr. Build. Mater. 417, 135242 (2024).

[3] BarbosaV.F.F., MacKenzie K.J.D.: Mater. Res.
Bull. 38, 319-331 (2003).
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COMPOSITE MATERIALS BASED ON
MMM-UiO-66-Zr AND MMM-UiO-66-NH-
ZR FOR AMOXICILLIN DELIVERY

Lucie Zeleng?, Cubos§ Zauska!, Eva Kinnertova?,
Tomas Zelenka?, Miroslav Almasi*

1Department of Inorganic Chemistry, Faculty of
Science, P. J. Safarik University, Moyzesova 11, SK-
041 01 Kosice, Slovak Republic,
lucie.zelena@student.upjs.sk

2Department of Chemistry, Faculty of Science,
University of Ostrava, 30. dubna 22, CZ-702 00
Ostrava, Czech Republic

Amoxicillin is a broad-spectrum B-lactam
antibiotic widely used to treat bacterial infections.
However, its chemical instability in acidic
environments significantly reduces its therapeutic
efficacy when administered orally. Drug delivery
systems that protect acid-sensitive drugs during
passage through the stomach and enable targeted
release in the intestine are very interesting
solutions to this problem.

This study investigates composite carriers based
on hierarchically porous carbon monoliths
(HPCM) combined  with metal-organic
frameworks (MOFs), specifically UiO-66 and
UiO-66-NH.. The composites were synthesized by
in-situ method, allowing MOF crystals to grow
directly within the porous carbon structure.
Scanning  electron  microscopy  confirmed
homogeneous MOF distribution, with morphology
varying by MOF type.

Amoxicillin release was studied at 37 °C and 42 °C
in simulated gastric (pH 2) and intestinal (pH 7-8)
environments over 24 hours using UV-VIS
spectrophotometry. In acidic conditions, only
~20% of the drug was released from the
composites, while nearly 100% was released from
pure MOFs, indicating premature drug loss. In
contrast, composites retained most of the drug
until reaching neutral pH, where controlled release
occurred.
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These results highlight the ability of composites to
protect acid-sensitive drugs and ensure targeted
release, thereby improving therapeutic outcomes
compared to pure MOF materials.

Funded by the EU NextGenerationEU through the
Recovery and Resilience Plan for Slovakia under the
project No. 09103-03-V02-00021.

[1] Nauta K., Ho T., Ellermeier C.: mBio 12, e00179-21
(2021).

[2] Lopes-de-Campos D., Pinto R., Lima S., Santos T.:
Int. J. Nanomedicine. 14, 2781-2795 (2019).

[3] Tiwari G., Tiwari R., Bannerjee S., Bhati L., Pandey
S., Pandey P.: Int. J. Pharm. Investig. 2, 2-11
(2021).
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USE OF ALUMINOSILICATE-FLY ASH
COMPOSITES IN WATER TREATMENT

Barbora Dousovd, Eva Bedrnova, Miloslav Lhotka,
Katetina Maxova, Lukas Pilaf, David Kolousek

University of Chemistry and Technology Prague,
Technicka 5, 166 28 Prague 6, Czech Republic,
dousovab@vscht.cz

Preparation of composite adsorbents from waste
products represents new discipline for possible
obtaining broad-selective adsorbents thanks to the
combination of properties of all participating
components [1].

The composite adsorbents were prepared as dry
mixtures of aluminosilicates (AL), specifically
kaolin, bentonite and brick dust, with fly ash (FA)
from biomass combustion in the weight ratio of
1:1. The suspension of each mixture with distilled
water was agitated in the batch manner at 20 and
60°C for 24 hours. The identical suspension was
aged in autoclave at 110°C for 5 days. Each
suspension was filtered off, dried at 60°C and
homogenized. The source materials and
composites were tested for the separate adsorption
of cations (Pb%, Cd?") and anions (AsO4*, CrOs*
), and for the cation and anion co-adsorption from
model solution.

The adsorption potential of composites was in co-
adsorption of differently charged ions, where up to
50% higher adsorption vyield was generally
achieved compared to the adsorption of a separate
ion. In the case of anions, the presence of
oppositely charged ion enhanced the adsorption
yield up to five fold [2,3]. The other benefit of AL-
FA composites was observed in increased
homogeneity compared to the individual material.

This work was supported by the projects: No.
TH79020001 “ABTOMAT2022 (Technology Agency of
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the Czech Republic); No. TN02000025 “NCE II — 1.
Energy conversion” (Technology Agency of the Czech
Republic).

[1] Han, H. et al.: J. Hazard. Mater. 369, 780-796
(2019).

[2] Dousova, B. etal.: App. Clay Sci. 255, 107395. 7 p
(2024).

[3] Dousova, B. etal.: Appl. Sci. 14, 5358, 14 p (2024).
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COVALENT SURFACE
FUNCTIONALIZATION OF BLACK
PHOSPHORUS WITH COBALT(Il)
MACROCYCLIC SMMs

Eva Zahradnikovéa, Ivan Nemec

Department of Inorganic Chemistry, Faculty of
Science, Palacky University, 17. listopadu 12, CZ-771
46 Olomouc, Czech Republic,
eva.zahradnikova0l@upol.cz

Black phosphorus (BP) is a two-dimensional
material with a layer-dependent band gap and high
carrier mobility, making it a promising candidate
for future electronic and spintronic applications.
[1] However, its extreme sensitivity to ambient
conditions severely limits its practical use. This
project aims to passivate BP using Single-
Molecule Magnets (SMMs) to both protect its
surface and tailor its electronic and magnetic
properties. [2, 3] We focus on two anchoring
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strategies: non-covalent interactions and covalent
bonding between SMMs and the phosphorus
atoms of BP. Among the SMMs designed for this
purpose, particular attention is given to Co(ll)-
based complexes with macrocyclic ligands. These
ligands offer superior stability and well-defined
geometries, enabling strong, durable interactions
with BP. The macrocyclic effect not only enhances
the chemical robustness of the complexes but also
promotes large magnetic anisotropy - key for
SMM performance. The use of such macrocycle-
based SMMs is expected to yield stable hybrid
materials suitable for further physical studies.
Ultimately, this project will provide new insights
into the functionalization of BP and demonstrate
the potential of molecular magnetism for next-
generation device architectures involving low-
dimensional materials.

This work was supported by the project GACR 25-
16980S.

[1] Akhtar, M., Anderson, G., Zhu, C., et al.: 2D Mat.
App., 1, 2397 (2017).

[2] Ryder, C.R., Wood, J.D., Wells, S. A., et al.: Nat.
Chem., 8, 597 (2016).

[3] Guo, F.S., Day, B.M., Childs, S.L., et al.: Science,
, 362, 1400 (2018).
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TRIMEDOXIME ANALOGS AS
PROMISING CANDIDATES FOR
REACTIVATING CHOLINESTERASES
INHIBITED BY ORGANOPHOSPHATES

Sara Benesova!, Adela Fuchsoval, Zuzana
Kohoutova?, Barbora Krizova!, Rudolf Andrys?, Kamil
Musilek!?, David Malinak'2

tUniversity of Hradec Kralove, Faculty of Science,
Department of Chemistry, Rokitanskeho 62, 500 03
Hradec Kralove, Czech Republic,
sara.benesova@uhk.cz

2University Hospital in Hradec Kralove, Biomedical
Research Centre, Sokolska 581, 500 05 Hradec
Kralove, Czech Republic

Organophosphorus compounds, synthetic esters of
phosphoric acid, are extensively used as
agrochemical insecticides and have been
weaponized in chemical warfare and terrorist
incidents [1]. Their toxicodynamic mechanism
includes the irreversible phosphorylation of serine
residue in the active site of cholinesterases.
Leading to  disruption of  cholinergic
neurotransmission and the development of acute
cholinergic syndrome [2]. The therapeutic
treatment involves the administration of
nucleophilic oxime reactivators, which facilitate
the dephosphorylation of inhibited cholinesterase,
thus restoring its enzymatic function [3]. The
reactivation efficacy of oximes used in clinical
practice is significantly limited by their
hydrophilic nature, resulting in decreased
permeability through the blood-brain barrier.
Furthermore, no available reactivator exhibits a
broad-spectrum reactivation efficiency against
various structural variants of nerve paralytic
agents (e.g. sarin, soman, tabun, etc.) [3]. We
present the design and development of structurally
modified oxime reactivators, derived from the
clinically used trimedoxime. The modifications
aim to increase nucleophilicity of oximes moiety
and improve the blood-brain barrier permeability.
These new compounds are expected to exhibit
potential ability to reactivate a broad spectrum of
organophosphate-inhibited cholinesterases.

This work was supported by the University of Hradec
Kralove (No. SV2113-2025) and Czech Science
Foundation (No. GA25-15339S).

[1] Musilek K. et al.: Handbook of Toxicology of

Chemical Warfare Agents (Third Edition). 1161-
1177 (2020).

[2] Malinak D. et al.: Curr. Org. Chem. 22, 1619-1648
(2018).

[3] Kohoutova Z. et al.: Bioorg. Chem. 153, 107904
(2024).
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MECHANOCHEMICAL SYNTHESIS OF
AZASULFONES

Rahul Das, Samuel Andrejéak, Michal Majek

Department of Organic Chemistry, Faculty of Natural
Sciences, Comenius University Bratislava, llkovicova
6, 842 15, Bratislava 1V, Slovak Republic,
das3@uniba.sk

Azasulfones serve as a stable surrogate for
diazonium salts. In organic chemistry, they are
widely used for transition metal or visible light
catalyzed C-H functionalization [1]. The
traditional approach for azasulfone synthesis
requires trapping of diazonium ion, generated by
the diazotization of aryl amines under aqueous
solution, by aryl sulfinate salt. However, modern
methods  involve  either  oxidation  of
arylsulfonylhydrazones with various oxidants [2]
or transition metal (Rh) catalyzed nitrene transfer
from hypervalent iodine to aryl amines [3].
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Scheme. 1 Mechanochemical synthesis of azasulfones.

In this study, we described a single-step
mechanochemical synthesis of azasulfones 3
starting from aryl diazonium salt 1 and readily
available aryl sulfinate salt 2 (Scheme 1). This
reaction is tolerant to a wide range of functional
groups, with isolated yields up to 99%. The
successful elimination of metal catalyst and
solvent makes this methodology much more
sustainable than any other existing protocol.
Further, the practicality of this protocol was
demonstrated through a gram—scale synthesis (5.6
mmol scale), resulting in an excellent 90% yield of
azasulfone product. The mechanistic
investigations revealed that the reaction partially
proceeds via a radical intermediate formed by
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single electron transfer from sulfinate salt to the
diazonium salt. We employed spectroscopic and
computational analyses to provide insight about
the process and its selectivity.

This work was supported by the European Union (ERC,
CAPELE, 101078608) and Comenius University Grant
(UK/1324/2025).
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Chem. 22, 869-893 (2024).
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Juraj Filo, Lenka Dzuriiakova, Martin Koval¢in, Sofia
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Bratislava, Slovakia, juraj.filo@uniba.sk

Diarylethenes (DAEs) are among the most
promising photochromic molecular switches due
to their excellent thermal stability, high fatigue
resistance, and efficient reversible
photoisomerization. In solution, the open-ring
isomer of DAEs typically exists as an equilibrium
mixture of parallel (P) and antiparallel (A)
conformers, with only the A form being
photochemically active [1]. This conformational
distribution inherently limits the maximum
photocyclization efficiency to approximately 50%.

In our recent study, we report that the
incorporation of a benzothiazole moiety into the
DAE induces a strong conformational preference
for the antiparallel form [2]. This structural
modification effectively eliminates the inactive P
conformer, resulting in a significant enhancement
of the photocyclization quantum yield up to 86%.
These findings allow quantitative photoswitching
between isomers and underscore the potential of
heteroaromatic substitution as a powerful strategy
to enhance the photochemical performance of
DAE-based molecular switches.

Preliminary  results further suggest high
applicability of these derivatives as regulatory
elements in advanced materials such as
metasurfaces, holographic photopolymers, and as
building blocks for molecules used in high-
resolution bioimaging applications.
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This project was financially supported by Scientific
Grant Agency of the Slovak Republic, VEGA 1/0664/25.

[1] Irie M.: Diarylethene Molecular Photoswitches:
Concepts and Functionalities;  Wiley-VCH:
Weinheim, p. 2, (2021).

[2] Bovoloni M., Filo J., Sigmundova I., Magdolen P.,
Budzik S., Prochazkova E., Tommasini M., Cigai
M., Bianco A.: Phys. Chem. Chem. Phys. 24,
23758-23768 (2022).
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PRIPRAVA (KO)POLYMEROV NA BAZE
FURANU POMOCOU RIADENEJ
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Priprava  (ko)polymérov na béaze furdnu
prostrednictvom riadenej radikalovej
fotopolymerizicie  predstavuje  perspektivny

pristup k vyvoju udrzatelnych polymérnych
materialov. Furdnové monoméry, syntetizovane z
obnovite'ného 5-(hydroxy-metyl)furfuralu
ponutkaju  ekologicky priaznivi alternativu
k monomérom ziskanych z fosilnych surovin [1].
Polymeéry pripravené z furdnovych monomérov
pontkaju environmentalne vyhody, ako sl
znizenie  uhlikovej stopy a  biologicka
odbtratelnost’, pritom ich mechanické a funkéné
vlastnosti st Casto porovnatel'né, alebo dokonca
prevySuju vlastnosti polymérov na béaze fosilnych
surovin. Vd’aka tymto vlastnostiam st vhodné na
rozne technické a priemyselné aplikacie [2]. Tato
praca sa zameriava na syntézu (ko)polymérov
s presne definovanou Struktirou prostrednictvom
fotoindukovanej radikalovej polymerizacie s
prenosom atému (Photo-ATRP) [3]. Tento pristup
umoziuje kontrolu nad moldrnou hmotnostou,
nizkou disperzitou a presnym nastavenim
architektdry polymérov. Optimalizované reakéné
podmienky zabezpecuji Uéinnu polymerizaciu
furdnovych monomérov a ich kopolymerizaciu
s dals$imi monomérmi, ¢im sa dosahuje Siroké
spektrum novych polymérnych materialov.
Hlavnym cielom tejto S$tudie je systematicka
optimalizacia polymerizaénych podmienok a
dosiahnutie  vysokej urovne kontroly nad
molarnou hmotnost'ou a Struktirou vyslednych
(ko)polymérov.  Okrem  z&kladnej  syntézy
a fyzikalno-chemickej charakterizacie sa tato
praca zameriava aj na funkéni modifikaciu
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pripravenych  furdnovych (ko)polymérov ¢o
umoziuje vyuzit' ako nosi¢ov fluorescenénych
znaciek alebo lieCiv prostrednictvom
postmodifika¢nych reakcii. Tato $tudia tak
prispieva k rozSireniu moznosti VO Vyvoji
funkénych, udrzatelnych polymérnych materialov
vhodnych pre aplikacie v oblasti materialového
inZinierstva, biomediciny a dalsich high-tech
oblasti.

Vyskum prace bol financovany zgrantov: VEGA
2/0137/23, APVV-23-0401 a APVV-23-0534.

[1] Lalanne L., Nyanhongo G.S., Guebitz G.M., Pellis
A.: Biotechnol. Adv. 48, 107707 (2021).

[2] Bielski R., Grynkiewicz G.: Green Chem. 23,
7458-7487 (2021).

[3] Zain G., Bondarev D., DohatoSova J., Mosnacek
J.: ChemPhotoChem 3, 1138-1145 (2019).
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POLYMERIC MEMBRANES AND
COMPOSITES FOR CO, CAPTURE AND
SEPARATION

Katefina Hamalova, Viktorie Neubertova, Zdetika
Kolska

Faculty of Science, Centre for Nanomaterials and
Biotechnology, Jan Evangelista Purkyné University in
Usti nad Labem, Pasteurova 15, 400 96 Usti nad
Labem, Czech Republic, katerina.hamalova@ujep.cz

The development of advanced polymeric materials
for carbon dioxide capture remains a key research
focus in the context of reducing the impact of
climate change. Mixed matrix membranes
(MMMSs), which combine the advantages of
polymers and functional fillers, offer a promising
way to improve separation performance. In our
recent work, we demonstrated that poly(ether-
block-amide) (PEBA) membranes doped with
various amine compounds can significantly
improve CO: sorption and selectivity. Optimal
performance was achieved using
tetraethylenepentamine (TEPA) and
hexadecylamine (HDA) at low concentrations,
where the interactions between the functional
groups played a more significant role than the
surface area [1].

Based on these findings, our current research
focuses on incorporating deep eutectic solvents
(DESs) and inorganic nanoparticles into styrene—
butadiene-styrene  (SBS) block copolymer
membranes. The aim is to develop a versatile
membrane platform for CO: separation and
volatile organic compounds (VOCs) removal. Our
focus is on using DESs to modify both the
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membrane matrix and filler surfaces to achieve
tunable properties.

This research aims to expand the design options
for polymer-based membranes and support the
development of efficient and sustainable
separation systems based on environmentally
friendly principles and multifunctional composite
materials.

The authors acknowledge the assistance provided by
the project UJEP-SGS-2023-53-002-3 and by the
Advanced Multiscale Materials for Key Enabling
Technologies project, supported by the Ministry of
Education, Youth, and Sports of the Czech Republic.
Project No. CZ.02.01.01/00/22_008/0004558, Co-
funded by the European Union.

[1] Hamalova K., Neubertova V., Vostindkova M.,
Fila V., Kolska Z.: Mater. Lett. 333, 133695
(2023).
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Vadkertiova*, Eva Horvathova®, Zuzana Hricoviniova*
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Faculty of Pharmacy, Comenius University, 832 32
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Center, Slovak Academy of Sciences, 845 05
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Quinazolinones are privileged scaffold in
medicinal chemistry [1]. Being inspired by the
current interest in quinazolinones as anticancer
and antimicrobial agents, the cytotoxic and
antifungal activity of guinazolinone Schiff bases
and their Cu(ll) complexes were investigated. The
aim of the study was to find agents with dual
activity because such compounds are particularly
useful in the treatment of cancer patients with
overall therapy-induced immuno-suppression.

Quinazolinone ligands and Cu(ll) complexes were
synthesized and characterized by various
spectroscopic techniques [2,3]. Compounds were
screened for cytotoxicity against a panel of cancer
cell lines (Caki-1, HT-29, HepG2, THP-1, MCF-
7) and non-tumorigenic (MCF-10a) cells by MTT
assay. Cytotoxicity screening indicate that ligands
had only moderate antiproliferative effect,
however, the Cu(ll) complexes exhibited
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significant anticancer activity. The antifungal
properties were evaluated against a panel of yeast
strains to compare the effect of ligand and
respective Cu(ll) complex. The species studied
included pathogenic yeast of human origin and the
most common food spoilage yeasts (e.g. Candida
albicans, C. glabrata, C. parapsilosis,
Zygosaccharomyces bailii, Zyg. rouxii, Pichia
membranifaciens). The ligands and complexes
tested were able to inhibit yeast growth to
different extents. The results suggest that Cu(ll)
complexes represent new potential drug candidates
with anticancer and antimicrobial properties.

This work was financially supported by Slovak grant
agency VEGA projects 2/0071/22 and 2/0151/22.

[1] Uddin M.N., Ahmed S.S. etal.: J. Coord. Chem. 73,
3109-3149 (2020).

[2] Hricoviniovd Z., Hricovini M.: Chem. Pap. 72,
1041-1053 (2018).

[3] Gurgul 1., Hricoviniova J., Mazuryk O. et al.:
Inorganics 11, 391 (2023).
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BINAPHTYL AZOSWITCHES WITH A
THREE-ATOM BRIDGE
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Department of Organic Chemistry, llkovicova 6, 842
15 Bratislava, Slovenska republika,
huska.work@mailfence.com

Binaphthyl azoswitches are a type of chiroptical
photoswitches based on a chiral binaphthyl unit
and a photoswitchable azobenzene (diazene)
moiety. These switches have potential applications
in medicine (as fluorescent probes) and materials
chemistry  (as  self-assembling  molecules,
molecular films, and polymers) [1,2].

A particularly intriguing modification of these
systems is the macrocyclic arrangement, in which
both aryl groups of the azobenzene moiety are
connected to both naphthyl rings of the binaphthyl
unit via two so-called bridges, forming a
macrocycle. This structure facilitates E-to-Z
isomerization and enhances photoswitching
efficiency.

Several photoswitches of this type have been
described in the literature, and the effects of side
chains, bridge length, and the mode of connection
of individual parts on the chiroptical properties
have been studied [3].

In this work will be presented the synthesis of new
macrocyclic binaphthyl azoswitches, as well as the
influence of various three-atom bridges on their
photoswitchable properties (Fig. 1).

Binaphthyl Azobenzene
unit unit

1: -0-CH,-CH,-
2: -NH-CO-CH,-
3: -NH-CH,-CH,-

Fig. 1 General structure of the synthesized binaphthyl
azoswitches.

This study was financially supported by the Research
and Development Agency of the Slovak Republic under
contract No. APVV-23-0529.

[1] ChengH.-B., Zhang S., Qi J., Liang X.-J., Yoon J.:
Adv. Mater. 33, 2007290 (2021).

[2] Barrett C.J., Mamiya J., Yager K.G., Ikeda T.: Soft
Matter. 3, 1249-1261 (2007).

[3] Takaishi K., Kawamoto M.: Molecules 16, 1603
(2011).
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BROMINATION OF ACTIVATED
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Department of Organic Chemistry, Faculty of Natural
Sciences, Comenius University, Ilkovicova 6, 842 15
Bratislava, Slovakia, pathak2@uniba.sk

Mechanochemistry, a solvent-free technique
aligning with green chemistry principles, is
gaining prominence for its environmental benefits
and efficiency [1]. Its ability to reduce energy
consumption, minimize waste, and eliminate
hazardous solvents makes it an attractive
alternative in synthetic organic chemistry [2].
Naphthalenes, due to their rigid, planar structure
and extended m-conjugation, serve as crucial
intermediates in dyes, pharmaceuticals, and
materials science. Bromination at the a-site yields
1-bromonaphthalenes, key precursors for complex
molecular  architectures [3].  Further j-
functionalization enhances their utility, yet
conventional methods often rely on hazardous
solvents and harsh conditions, with limited site-
selectivity and functional group tolerance.
Addressing these challenges, a mechanochemical
approach using ball  milling and N-
bromosuccinimide (NBS) was developed for the
selective bromination of 2-acetamidonaphthalene
at the B-position (Scheme 1). This reaction
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proceeds efficiently within 30 minutes and is
scalable to gram quantities. The resulting [-
functionalized 1-bromonaphthalenes were
successfully diversified through C-C and C-N
bond formation, hydrolysis, reduction, and N-
alkylation. A wide array of substituents, including
electron-donating and withdrawing groups as well
as heterocycles, were explored to establish
substrate scope and limitations. Our work
demonstrates a practical, sustainable strategy for
accessing valuable naphthalene derivatives
through solvent-free mechanochemical synthesis.
The optimization of reaction condition and
reactions would be presented on poster.

NBS (1.1 equiv.)

W

30 Hz, (30 min.)

R = Activating group

Scheme 1 Mechanochemical
substituted naphthalenes.

bromination of f-

This study was financially supported by the Research
and Development Agency of the Slovak Republic under
contract No. APVV-23-0556.

[1] Margetic D., Strukil V.: Mechanochemical Organic
Synthesis, Elsevier (2016).

[2] Cuccu F., De Luca L., Delogu F., Colacino E., Solin
N., Mocci R., Porcheddu A.: ChemSusChem 15,
€202200362 (2022).

[3] Wasilewska A., Wozniak A., Doridot G.,
Piotrowska K., Witkowska N., Retailleau N., Six Y.
Chem. Eur. J. 19, 11759 (2013).
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SCAFFOLD EXHIBITING
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Lukas Kerner, Maksym Serdiuk, Martin Putala
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The rather low intrinsic configurational stability of
[5]helicene can be enhanced by proper substitution
in the fjord region [1]. Attaching even small
fragments at positions 1 and/or 14 results in a
substantial increase of the racemization barrier.
According to our theoretical calculations, a similar
effect can be achieved by underinvestigated
simultaneous substitution at positions 2 and 13,
although much bulkier residues are required.
Based on literature precedents employing tandem
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arylation and/or C-H activation pathways, we set
out to prepare several naphtho[l,2-g]chrysene
derivatives 3 containing the [5]helicene scaffold
[2,3]. Bulky aryl substituents at positions 9 and 12
should ensure the configurational stability and
allow for the determination of the isomerization
barriers. Their synthesis includes preparation of
arylated naphthol 1 which undergoes oxidative
coupling followed by enantiomeric resolution and
further functionalization, leading to binaphthyl
triflate 2 suitable for the stereoretentive annelation
utilizing C-H activation (Fig. 1). Both theoretical
and experimental results will be presented.

—. OO \ /
—_—
Ar OH OO OTf
1

(S)-2

|
O

Ar O‘ //FG //
(M)-3

Fig. 1 Schematic representation of the present work.

This study was financially supported by the Research
and Development Agency of the Slovak Republic under
contract No. APVV-23-0556.
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NEJCASTEJSI PATOGENNI VARIANTY
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Fibrinogen, klicovy protein krevni koagulace, je
tvofen tfemi pary polypeptidovych fetézci
oznaovanych Aa, BP avy; které jsou koédovany
geny FGA, FGB a FGG. Pusobenim proteasy
trombinu, dochazi v prtibéhu hemokoagulace ke
katalytickému S$tépeni peptidovych vazeb v N-
terminalni ¢asti molekuly, uvolnéni fibrinopeptidi
a odhaleni  polymera¢niho  mista,  vzniku
fibrinovych monomerd, které nasledné polymeruji
za vzniku fibrinového polymeru. V piipadé, ze je
v nékterém z geni FGA, FGB nebo FGG
patogenni varianta, dochazi ke zméné struktury
molekuly  fibrinogenu, ktera —muze byt
charakterizovana kvantitativni (afibrinogenemie,
hypobrinogenemie) a/nebo kvalitativni
(dysfibrinogenemie) poruchou. Poruchy mohou
byt spojeny s rtizné zavaznymi formami krvaceni
a/nebo tromb6zami az na Grovni zivot ohrozujicich
stavi.

Na naSem pracovisti jsme dosud provedli analyzu
vice nez 300 rodin s podezienim na vrozenou
poruchu ve fibrinogenu a identifikovali jsme
patogenni varianty zpasobujici afibrinogenemii u
5 rodin. U 47 rodin byla charakterizovana
molekularni pfi¢ina hypofibrinogenemie a u 53
rodin  pfi¢ina  dysfibrinogenemie. = Pomoci
biochemickych (turbidimetrie, HPLC),
proteomickych (LC-MS/MS) a mikroskopickych
metod (SEM, konfokalni mikroskopie) jsme
nalezené varianty dale charakterizovali.

Nejcastéjsi piicinou dysfibrinogenemie v CR je
varianta NM_021871.4(FGA):c.104G>A,
p.-Arg35His zptsobujici poruchu odstépovani
fibrinopeptidi A, kterd byva nejCastéji spojena
S rizné zévaznymi krvacivymi projevy. Podafilo
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se nam odhalit také n€kolik novych patogennich
variant, které nebyly diive popsany [1-3].

Tato prace byla podporena institucionalni podporou na
dlouhodoby koncepcni rozvoj vyzkumné organizace
Ministerstva zdravotnictvi CR ¢. 00023736.
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(2022).
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Mol. Sci. 23, 721 (2022).

3Poll ]
FILAMENTY S ,NEVSEDNYMI*“
PLNIVAMI PRE 3D TLAC

Maria Kovacoval, Michaela Sedni¢koval, Adriana
Hvizdo$ova Annusoval?2, Daniel Truchan®*, Zdenko
Spitalsky*

1Ustav polymérov SAV, v. v. i., Dlbravska cesta 9, 845
41 Bratislava 45, Slovensko, m.kovacova@savba.sk
2Fyzikalny Gstav SAV, v. v. i., Dbravska cesta 9, 845
11 Bratislava 45, Slovensko

3Centrum pre vyuzitie pokrodilych materidlov SAV, v.
v. i., Dabravska cesta 9, 845 11

Bratislava 45, Slovensko

4Université Sorbonne Paris Nord, Université Paris
Cité, Laboratory for Vascular Translational Science —
LVTS, INSERM, UMR 1148,

F—-93017 Bobigny, France

V sucasnosti zaziva 3D tla¢ svoj rozmach, ked’ze
sa stala dostupnou ipre SirSiu verejnost.
Umoziuje tvorbu zlozitych objektov, je flexibilna,
personalizovana, s nizkou produkciou odpadu
a taktiez ponuka vyuzitie takmer v kazdej oblasti
zivota. Aj z tychto dévodov sa kladie Coraz vacsi
doraz na produkciu Siroke;j skaly
materidlov/filamentov.  Velmi  Zziadice je
ekologické a ekonomické vyuzivanie odpadovych
produktov z viacerych zdrojov, napr.
Z pol'nohospodarstva vo forme plniv pre 3D
filamenty. Tieto filamenty by mali mat’ rovnaké
alebo vylepSené vlastnosti v porovnani so
sucasnymi materidlmi dostupnymi na trhu a taktiez
SirSie uplatnenie. Takéto plniva umoznia ovel'a
lacnejSiu vyrobu kone¢ného produktu, zniZenie
spotreby materialov, energii, recyklaciu a i.
Vyroba tohto typu kompozitov je odpoved na
dopyt eurépskeho priemyslu, ochranu Zivotného
prostredia a prirodnych zdrojov [1,2].

Niektoré filamenty vSak musia vykazovat
i $pecialne vlastnosti ako je vodivost, zvySena
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mechanicka odolnost’, antibakteridlne vlastnosti
ainé. Prikladmi moéze byt priprava filamentov
s uhlikovymi kvantovymi bodkami alebo MoOx
nanocasticami, ktoré vieme vyuzit' v biomedicine
alebo personalizovanej medicine [3].

Kombinacia 3D tlace a polymérnych filamentov
s neStandardnymi  plnivami prindSa enormny
potencial, ktory stale nie je naplno vyuzity a moze
napomahat’ v kazdej oblasti l'udského zivota
a napliania nielen priemyselnych potrieb.

Autori su vdacni za financnu podporu Ministerstva
Skolstva Slovenskej republiky, Slovenskej akadémie
vied, grantu VEGA 2/0056/24.
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[3] Shaalan M.I. et al.: Polym. Bull. 81, 13009-13025
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Trvanlivost dfeva je ve zna¢né mife ovlivnéna
kvalitou povrchoveé Upravy, kterd slouzi k ochrané
materidlu pied vnéjSimi degradac¢nimi vlivy. Mezi
Setrné a ekologicky pfijatelné metody ochrany
dieva patii tepelnda modifikace [1,2]. Pro
zachovani mechanickych vlastnosti je vSak
klicové omezit pusobeni vysokych teplot pouze
na povrchovou vrstvu. Za timto ucelem byla
vyuzita plazmou indukovand karbonizace, ktera
umoznuje cilené oSetfeni povrchu bez naruSeni
vnitini struktury dieva [3].

Jednou z hlavnich vyzev této technologie je
charakterizace zmén v oblasti svelmi malou
hloubkou tepelného zatizeni (fadove desitky az
stovky mikrometrit), kde je piimé vzorkovani
obtizné a nepiesné. V této studii byl proto zvolen
nepiimy pfistup: bukovy dievény prach (Fagus
sylvatica L.) byl za kontrolovanych podminek
vystaven teplotdm v rozmezi 100-500°C a
nasledné¢ analyzovan pomoci UV-VIS aFTIR

spektroskopie,  kolorimetrie a  skenovaci
elektronové mikroskopie.
Vysledky prokdzaly korelaci mezi teplotou

oSetfeni a zménami ve struktufe, chemickém
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slozeni a barevnosti. Zména barvy se ukazala jako
dostatecné spolehlivy indikator stupné tepelné
degradace. Tyto referencni tudaje umoziuji
nepfimé urceni rozsahu a hloubky fyzikalne-
chemickych zmén u readlnych vzorka s
karbonizovanym povrchem a mohou tak ptispét k
optimalizaci metod ochrany dieva s ohledem na
jeho dlouhodobou trvanlivost  a strukturalni
integritu.

Tato prace vznikla za podpory projektu GACR 24-
104308 Mikrovinné tepelné modifikace se zvysenou
povrchovou selektivitou pro materidly na bdzi dieva.

[1] Gérardin P.: Ann. For. Sci. 73, 559-570 (2016).

[2] Petri¢ M.: Rev. Adhes. Adhes. 1, 216-247 (2013).

[3] Volokitin G.G. et al.: Thermophys. Aeromech. 23,
119-124 (2016).
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NEGISHIHO KAPLING IN SITU
GENEROVANYCH ZN-ENOLATOV
V PODMIENKACH MECHANICKEJ
AKTIVACIE

Tomas Carny, Dominika Mravcova, Barbora
Steinhiiblova, Radovan Sebesta

Katedra organickej chémie, Prirodovedecka fakulta
Univerzity Komenského, llkovicova 6, 842 15
Bratislava, dominika.mravcova@uniba.sk

Priprava, izolacia a pouzitie Reformatskeho Zn-
enolatov v skrizenych kaplingovych reakciach je
Castokrat limitované na pracu v inertnej atmosfére,
kvoli ich citlivosti na vzdusna vlhkost’ [1]. Pd-
katalyzovany skrizeny kapling medzi Zn-enolatmi
aaryl halogenidmi prebiehal v podmienkach
mechanickej  aktivdcie v gulovom  mlyne.
Produkty, a-arylované estery a amidy, vznikali vo
vytazku do 95 %. Hlavnou vyhodou tejto metody
je, ze Zn-enolaty vznikali in situ v podmienkach
mechanickej aktivacie za pristupu vzduchu uz za
15 min, bez nutnosti predchadzajlcej aktivacie
zinku. V porovnani saryl jodidmi poskytovali
menej reaktivne, komercne dostupné aryl bromidy
produkty v lepsich vytazkoch. Optimalizované
reakéné podmienky boli pouzité pri syntéze
derivatov prirodnych produktov (Obr. 1) [2].
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Obr. 1 Negishiho kapling v podmienkach mechanickej
aktivécie.

Financované EU NextGenerationEU prostrednictvom
Planu obnovy a odolnosti SR v ramci projektu ¢. 09103-
03-V04-00024 a Agentirou na podporu vyskumu
a vyvoja v ramci projektu ¢. APVV-22-0167.

[1] Hama T., Liu X., Culkin D., Hartwig J.F.: J. Am.
Chem. Soc. 125, 11176-11177 (2023).

[2] Carny T., Mravcova D., Steinhiiblova B., Sebesta
R.: Adv. Synth. Catal. 366, €202401403 (2024).
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SYNTHESIS OF NOVEL
AMINOBENZOCOUMARIN
FLUORESCENT MATERIALS

Jakub Orséq, Henrieta Stankovi¢ova, Martin Putala

Department of Organic Chemistry, Faculty of Natural
Sciences, Comenius University in Bratislava,
Ilkovicova 6, 842 15 Bratislava, Slovakia,
orsagl3@uniba.sk

Coumarin is a suitable scaffold which can serve as
a fluorophore, but a number of criteria has to be
met. In unsubstituted coumarin the fluorescence is
guenched, and the relaxation pathway favors a
thermal process. Assisting the already established,
though weak, ICT in coumarin promotes
relaxation through light emission [1]. There are
several methods of achieving this, we chose the
introduction of strong EDGs (amines) and
prolonging the conjugation by one benzene ring.

Further, we plan to postfunctionalize these
derivatives by (hetero)arylation via C-H
activation.

The key step in our synthetic approach was the use
of C-H alkenylation [2]. The advantage of this
route is the circumvention of ortho-formylation of
naphthols where we observed multiple isomeric
products, which complicated the purification. In
total, we prepared four new benzo[flcoumarin
derivatives from which three had promising
photophysical properties (bathochromic shifts of
Ahas  Aem) (Fig. 1). Further, all prepared
benzo[f]Jcoumarins possessed fluorescence in solid
state with even bigger red-shift of emission

maxima, similar to reported results from Ahn et al.

[3].

. Y
3”
O L.
o 'od

Fig. 1 Structures of prepared benzocoumarins. (red:
bathochromic shift, blue: hypsochromic shift)

This study was financially supported by the Research
and Development Agency of the Slovak Republic under
contract No. APVV-23-0556.

[1] Liu X., Cole J.M., Waddell P.G., Lin T.C., Radia
J., Zeidler A.. J. Phys. Chem. A 116, 727-737
(2012).

[2] Ren P., He Z., Xing T., Manar K.K., Sampson J.,
Jin J., Wang L.: ASC 364, 3155 (2022).

[3] Moon H., Xuan Q.P., Kim D., Kim Y., Park J.W.,
Lee C.H., Kim H.J., Kawamata A., Park S.Y., Ahn
K.H.: Cryst. Growth Des. 14, 6613-6619 (2014).
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SYNTHESIS OF HETEROARYL-
NAPHTHALENE COMPOUNDS BY C-H
ACTIVATION

Madhav Pathak, Iveta Kmentova, Martin Putala

Department of Organic Chemistry, Faculty of Natural
Sciences, Comenius University, Ilkovicova 6, 842 15
Bratislava, Slovakia, pathak2@uniba.sk

C-H activations are considered as
environmentally friendly alternative of traditional
cross-coupling reactions for formation of C(sp?)-—
C(sp? bond. Their advantage over cross-coupling
reactions for synthesis of organic m-conjugated
small molecules was described for mostly
thiophene based compounds, which are used in
organic electronic devices as OFETs, OPV or
OLEDs [1]. Substituted bithienyl-naphthalene
containing compounds already showed good
properties as p-type also n-type organic
semiconductors (OSC) [2,3]. To access new
heteroaryl-naphthalene compounds for material
chemistry, it is necessary to develop new synthetic
routes. By substitution of thiophene with other
heterocycles the new OSC materials may have
other interesting properties, as luminescence, but
their synthesis is challenging due unavailability of
pre-functionalised starting materials. Also, C-H
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activation reported in literature focus mainly for
formation of heteroaryl-heteroaryl, or heteroaryl-
phenyl bond. We are currently exploring reaction
conditions for C—H activation of thiazole, furan
and thiophene heterocycles with hexylthienyl or
hexylfuryl side chains 1a-1d to access the
corresponding compound 2a-d with central
naphthalene core (Scheme 1). The optimization of
reaction condition towards 2a-d compounds with
both C—H activation and also their alternative
synthesis strategy using traditional cross-coupling
reactions (Negishi, Suzuki, Kumada, or Stille
coupling) will be presented on poster.
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Scheme 1 Synthesis of oligoaryl compounds.

This study was financially supported by the Research
and Development Agency of the Slovak Republic under
contract No. APPV-23-0529.

[1] Okamato K., Zhang J., Housekeeper J., Marder S.,
Luscombe C.: Macromolecules 46, 8059-8078
(2013).

[2] Misicak R., Novota M., Weis M., Cigan M.,
Siffalovic P., Nadazdy P., Kozisek J., Koziskova J.,
Pavuk M., Putala M.: Synth. Met. 233, 1-14 (2017).

[3] Feriancova L., Cigan M., Gmucova K., Kozisek J.,
Nadazdy V., Putala M.: New J. Chem. 45, 9794-
9804 (2021).
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AZA-MICHAELOVA ADICIA PYRAZOLU
NA ROZNE TYPY AKCEPTOROV

Tibor Penaska, Maria Meciarova, Radovan Sebesta

Prirodovedecka fakulta Univerzity Komenského

v Bratislave, Katedra organickej chémie, Mlynska
dolina, Ilkovicova 6, 842 15 Bratislava,
tibor.penaska@uniba.sk

Aza-Michaelova reakcia je typom konjugovanej
1,4-adicie dusikatych nukleofilov na o,p-
nenasytené akceptory pri ktorej doch&dza k tvorbe
C-N wvdazby [1]. Zohrdva vyznamni ulohu
Vv syntéze biologicky aktivnych zlucenin a §tidium
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stereoselektivneho priebehu tohto typu reakcie
umoziuje pripravu enantiomérne obohatenych
molekul, ¢o je vel'mi délezité najmi z pohladu
vyvoja asyntézy lie¢iv (napr. ruxolitinib) [2].
Organokatalyza predstavuje vel'mi ucinny nastroj
v syntéze chiralnych latok a réznych prekurzorov
a v kombinacii so zelenochemickymi pristupmi
(napr. Mechanochemické aktivacia v gulovom
mlyne) mozno predpokladat’ i vysoky aplikacny
potencial tejto metodologie [3]. Predkladany
prispevok je zamerany na Stadium asymetrickej
aza-Michaelovej adicie pyrazolu na rbzne typy
substratov, napr. estery, ketoestery, aldehydy
a ketony, resp. chalkony. V sGcasnosti je
publikovanych iba niekol’ko prac, ktoré su
fokusované na podobny typ reakcie v gulovom
mlyne, a chirdlny priebeh adicie pyrazolu na
ketoestery nie je v literatdre opisany v()bec Préve
typy organokatalyzy pre spominané substraty
(PTC katalyza, enaminova aktivacia, aktivacia
prostrednictvom tvorby vodikovych vézieb,
katalyza chirdlnymi kyselinami a pod.). Niektoré
vychodiskové  substraty boli  pripravované
s vyuzitim mechanochemickej aktivacie v gul'o-
vom mlyne bez potreby pouzitia rozpustadla.
Prave kombindcia adicie dusikatych heterocyklov
s aplikaciou principov zelenej chémie je jednym
z ciel'ov nasej prace (Obr. 1).
&
N

F\ R organokatalyza

N+ AR >

N zelena chémia )\/R
H Ar

R = (keto)ester, karbonyl

Obr. 1 Adicia dusikatych heterocyklov s aplikaciou
principov zelenej chémie.

Financované EU NextGenerationEU prostrednictvom
Planu obnovy a odolnosti SR v ramci projektu ¢. 09103-
03-V04-00118.

[1] Enders D., Wang Ch., Liebich J.X.: Chem. Eur. J.
15, 11058-11076 (2009).

[2] Lin Q., Meloni D., Pan Y., Xia M., Rodgers J.,
Shepard S., Li M., Galya L., Metcalf B., Yue T.,
Liu P., Zhou J.: Org. Lett. 11, 1999-2002 (2009).

[3] Némethova V., Kristofikova D., Meciarova M.,
Sebesta, R.: Chem. Rec. 23, 202200283 (2023).

160

ChemzZi - Chemické zvesti 21/1 (2025)




Postery —

3Pol7
MECHANOCHEMICAL SYNTHESIS OF
(BENZO)COUMARINS

Karin Schniererovd, Henrieta Stankovi¢ova, Martin
Putala

Department of Organic Chemisty, Faculty of Natural
Sciences, Comenius University, llkovicova 6, 842 15
Bratislava, Slovakia, karin.schniererova@uniba.sk

Coumarins and their  fused analogues,
benzocoumarins, represent a valuable class of
heterocycles with broad applications in medicinal
chemistry and functional dye development [1].
While coumarins have been extensively studied
for their biological activities and as fluorescent
probes, their fused derivatives remain
comparatively less explored. However, the
presence of a fused benzene ring in
benzocoumarins extends the m-conjugation
system, leading to favorable photophysical
properties such as bathochromic shifts and
enhanced Stokes shifts [2].

Despite their potential, efficient and sustainable
methods for their preparation are still limited. We
focused on the synthesis of 7-hydroxycoumarins
and 9-hydroxybenzo[f]coumarins bearing
electron-withdrawing groups at the C(3) position,
and developed a mechanochemical approach based
on  Knoevenagel condensation  between
salicylaldehyde derivatives and active methylene
compounds (Fig. 1). The reaction conditions were
systematically optimized by screening different
organic and inorganic bases and evaluating the
effect of liquid-assisted grinding (LAG) additives.
This solvent-free strategy not only aligns with
green chemistry principles, but also provides
efficient access to coumarin scaffolds suitable for
further derivatization.

Fig. 1 Mechanochemically activated Knoevenagel
synthesis of (benzo)coumarins.

This work was supported by the Comenius University
Grant for Young Researchers, Project No.
UK/1308/2025.

[1] CaoD., LiuZ., Vewilst P., Koo S., Jangjili P., Kim
J.S., Lin W.: Chem. Rev. 119, 10403-10519 (2019).

[2] [2] Dai M., Yang Y.J., Sarkar S., Ahn K.H.: Chem.
Soc. Rev. 52, 6344-6358 (2023).
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3P018 ,
3D TISKNUTELNE BIO-KOMPOZITY
Z BAKTERIALNI CELULOZY

Radim Stfi7', Patrycja Bober?, Helena Hudetkova?,
Adriana Kovaléik!

!Fakulta chemickd VUT v Brné, Purkyiiova 464/118,
612 00 Brno, CR, radim.striz@vut.cz

2Ustav makromolekuldrni chemie AV CR, v. v. i.,
Heyrovského namésti 2, 162 00 Praha 6, CR

Biopolymery se v soucasné dobé dostavaji do
popiedi zajmu napti¢ mnoha obory diky svému
udrzitelnému ptivodu, biologické odbouratelnosti
a Siroké skale pouziti. Patii mezi né i bakteridlni
celuloza (BC), ktera se vyznacuje vybornymi
mechanickymi vlastnostmi, vysokou cistotou a
biokompatibilitou. Jeji  struktura umoZiuje
snadnou chemickou modifikaci a kombinaci s
dal§imi polymery, ¢imz vznikaji nové funkéni
materialy [1].

V této préaci byla BC funkcionalizovana pomoci
pektinu a vodivého polymeru polypyrrolu (PPy) za
ucelem vytvoreni bioaktivnich kompozitnich
struktur. Polypyrrol mize byt vyuzit ke zlepSeni
elektrickych vlastnosti materialu, coz je klicové
pro aplikace v oblasti biosenzord, tkanového
inzenyrstvi nebo stimulace bunék. Pektin pak
podporuje  biologickou  odbouratelnost a
bioaktivitu. Kompozity zaloZzené na BC a PPy
mohou byt vyuzity pro adsorpci a naslednou
fotokatalytickou redukci toxickych Sestimocnych
iont chromu na ionty trojmocné [2].

Kompozity ptfipravené v této praci byly testovany
z hlediska moznosti 3D tisku, morfologie,
vodivosti, antioxida¢ni a antimikrobialni aktivity.
Déle byla zjistovana bobtnavost pripraveného
materidlu, kterd ovliviiuje difuzni vlastnosti a je
dillezitym faktorem pro potenciondlni fizené
uvoliiovani  bioaktivnich  latek.  Pfipravené
kompozity ukazuji moznost jejich vyuziti
v medicinskych aplikacich, elektronice nebo
obalovych technologiich.

Autori tohoto prispévku by radi podeékovali za podporu
Grantové agentuie CR (GACR, projekt ¢. 25-158065)
ainternimu projektu Fakulty chemické VUT v Brné
(projekt ¢. FCH-S-25-8818).

[1] Girard V.-D., Chaussé J., Vermette P.: J. Appl.
Polym. Sci. 141, e55163 (2024).

[2] [2] Striz R., Minisy .M., Bober P., Taboubi O.,
Smilek J., Kovalcik A.: ACS Appl. Polym. Mater.
6, 6383-6392 (2024).
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Mn(I11)-PORFYRINY V BOJI PROTI
NEURODEGENERATIVNYM
OCHORENIAM A RAKOVINE

Ladislav Soltést, Jiirgen Arnhold?, Peter Rapta®, Matus
Sedivy®, Petr Neugebauer?, Svetlana Hrouzkova®,
Agnesa Szarka®, Mojmir Mach?, Katarina Valachova!

1Centrum experimentalnej mediciny SAV, v.v.i., 841 04
Bratislava, Slovensko, katarina.valachova@savba.sk
2Institut medicinskej fyziky a biofyziky, Univerzita v
Lipsku, 041 07 Lipsko, Nemecko

SUstav fyzikalnej chémie a chemickej fyziky, Fakulta
chemickej a potravinarskej technologie STU, 812 37
Bratislava, Slovensko

*Vysoké ucenie technické v Brne, Stredoeurdpsky
technologick y institiit, 612 00 Brno, CR

SUstav analytickej chémie, Fakulta chemickej a
potravinarskej technolégie STU, 812 37 Bratislava,
Slovensko

Redoxné vlastnosti Mn(lll)-porfyrinov ovplyv-
nuju  oxidaéné a antioxidacné procesy Vv
biologickych systémoch. Studovali sme pro-
a antioxidaéné vlastnosti Mn(l11)-2-TE-PyP** a
Mn(l11)-4-TE-PyP>* v roztoku vysokomolekulo-
vého hyaluronanu degradovaného ionmi Cu(ll) a
askorbatom, kde dochadzalo k rozkladu
hydroperoxidov hyaluronanu na alkyloxylovée
radikaly, ktoré podliehaju Stiepnym reakciam. Ako
metédu sme pouzili rotaénu viskozimetriu.
Dalgimi metédami boli oximetria, elektronova
paramagnetickd rezonancia a plynova chromato-
grafia s hmotnostnou spektrometriou, ktoré
objasnili  mechanizmus redoxnych vlastnosti
derivatov Mn(l11)-porfyrinov. Vysledky ukazali,
7ze Mn(l11)-2-TE-PyP>* urychl'uje degradiciu
hyaluréonanu. Naopak, jeho Strukturalny izomér
Mn(I11)-4-TE-PyP>* posobil ako antioxidant,
pretoze  eliminuje  tvorbu  alkyloxylovych
radikalov. Nase zistenia poskytuju novy pohlad na
selektivne terapeutické aplikacie tychto derivatov
a navrhuju stratégie pre cielenu liecbu rakoviny a
prevenciu neurodegenerativnych ochoreni. Na
zaklade naSich experimentalnych vysledkov sme
navrhli mechanizmus pésobenia Mn(l11)-2-TE-
PyP*" ako vyznamného prooxidantu, ktory u¢inne
ni¢i obal maskujlci rakovinovl bunku pred
posobenim imunitného systému.

Experimenty boli realizované s podporou grantu VEGA
2/0008/23.
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SULFATACE FLAVONOIDU POMOCI
MIKROBIALNI
ARYLSULFOTRANSFERASY: CESTA
K LIDSKYM METABOLITUM
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1Ustav lékarské chemie a biochemie, Lékaiskd fakulta
Univerzity Palackého, Hnévotinska 3, 775 15
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2Katedra analytické chemie, Prirodovédecka fakulta
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Olomouc, CR

SMikrobiologicky vistav, Laborator biotransformaci,
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Praha, CR

Flavonoidy tvofi velkou skupinu sloucenin
patficich mezi tzv. sekundarni rostlinné
metabolity. Vyskytuji se ve vSech wvysSich
rostlinach, a jsou proto béznou soucasti rostlinné
stravy nebo pfipravki z1éCivych  rostlin.
Flavonoidy se ¢asteéné vstfebavaji v tenkém
stievu, pfiCemZ ve stievu a jatrech podléhaji
metabolickym procestiim, jako jsou sulfatace nebo
glukuronidace. Pfi studiu biologické aktivity
flavonoidi je Zadouci zkoumat nejen UCinky
pavodnich slouéenin, ale také jejich metabolitd,
které jsou vSak komer¢né ¢asto nedostupné. Cilem
naSi prace proto bylo pfipravit sulfatované
derivaty vyznamnych flavonoidd a ovétit, zda
mohou piedstavovat skute¢né lidské metabolity.
Sulfatace flavonoidii byla provedena s vyuzitim
mikrobialni arylsulfotransferasy
z Desulfitobacterium hafniense a p-
nitrofenylsulfatu, ktery byl zdrojem sulfatové
skupiny. Touto enzymovou metodou bylo
sulfatovdno osm flavonoida rtznych strukturnich
typt, a to flavon apigenin, flavanony naringenin a
hesperetin, flavanoly fisetin, kvercetin a myricetin,
flavanonol ampelopsin a isoflavon genistein,
pficemz byly ve vSech ptipadech ziskany

monosulfatované derivaty [1-3]. Testované
flavonoidy byly dale inkubovany
s rekombinantnimi lidskymi cytosolovymi

sulfotransferasami (SULT) od firmy Cypex (Velka
Britanie), které vyuzivaji jako zdroj sulfatu
kofaktor 3"-fosfoadenosin-5"-fosfosulfat (PAPS).
Nésledna analyza metodou LC-MS prokazala, ze
monosulfaty Ctyt flavonoidi pfipravené pomoci
mikrobidlniho enzymu se shoduji s produkty
lidskych sulfotransferas, a jsou tedy potencialnimi
metabolity vznikajicimi v lidském organismu.

Tato prace vznikla s podporou grantu GACR 23-
04654S.

[1] Kanova K. et al.: J. Agric. Food Chem. 68, 11197-
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CONTROLLING TRIARYLHYDRAZONE
PHOTOSWITCHING EFFICIENCY
THROUGH STRUCTURAL VARIATION IN
HETEROARYL UNITS
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Triarylhydrazones constitute a  noteworthy
extension of the P-type diarylhydrazones-based
family of photoswitches. These photochromic
systems typically exhibit enhanced molar
absorption coefficients and respond to irradiation
at longer-wavelengths of the electromagnetic
spectrum, while retaining remarkable thermal
stability of both isomers and excellent separation
of absorption maxima. [1] Nonetheless, their
limitation is low Z—E photoisomerization
efficiency, primarily arising from strong excited-
state intramolecular hydrogen bonding (IHB) in
the Z-isomer. Although this non-covalent
interaction facilitates a pronounced spectral
separation between absorption maxima of both
isomers, it concurrently enables competing
pathways that lower the Z—E photoisomerization
guantum yields [1, 2].

In the present study, we propose a strategy focused
on heteroaryl modification aimed at modulating of
IHB strength. This approach yields a notable
enhancement in Z—E photoisomerization
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efficiency while preserving good addressability,
resulting from diminished intensity of the So—S:
transition and the concurrent emergence of intense
higher-energy excited states characteristic of the
E-isomer [3].

Oy

IHB strength X |
regulation H‘N’N

©
Figure 1 — Graphical abstract.
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L.F., Slavov, C., SaBmannshausen, T., Wachtveitl,
J., Kozisek, J., Hegediisova, L., Filo, J., Cigan, M.:
J. Org. Chem. 86, 11633 (2021).

[3] Hegediisova, L., Budzak, S., Medved, M., Pasteka,
L.F., Filo, J., Mravec, B., Grabarz, A., Cigan, M.:
Phys. Chem. Chem. Phys., submitted manuscript.
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3Po22

PRIPRAVA A CHARAKTERIZACIA
POVLAKOV POLYMERNEHO NITRIDU
UHLIKA

Sylvia Patakyova, Michael Kubat, Petr Dzik

Vysoké uceni technické v Brné, Fakulta chemicka,
Purkyriova 464/118, 612 00 Brno, CR,
Sylvia.Patakyova@vut.cz

Nitrid uhlika predstavuje perspektivny polovo-
di¢ovy material pre fotokatalytické a fotoelektro-
chemické aplikdcie v oblasti udrzatelnych
technol6gii. Spomedzi popularnych fotokatalyza-
torov vynika svojou chemickou stabilitou, nizkou
toxicitou a pasmovym usporiadanim. Medzi jeho
najvyznamnejsSie  formy  patria  grafiticky
karbonitrid (g-CsNa), poly(heptazin imid) (PHI) ¢i
poly(triazin imid) (PTI). Zatial’ ¢o g-CsN4 vynika
vysokou chemickou stabilitou a citlivostou k
viditelnému svetlu, jeho praktické vyuzitie
obmedzuju slaba vodivost’ a zla spracovatelnost’.
Naopak PHI disponuje vybornou schopnostou
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tvorit stabilné vodné formulacie a gélové systémy,
¢o umoziuje efektivnu pripravu homogénnych a
mechanicky stabilnych vrstiev bez potreby spojiv
[1,2].

Cielom predkladanej prace bolo pripravit a
charakterizovat’ tenké povlaky na baze PHI a jeho
zmesi s g-CsNa pomocou sol-gel a suspenznych
technik. Povlaky boli nand$ané metodami doctor
blade ¢i drop casting. Vysledné vrstvy boli
analyzované z hl'adiska morfologie, Struktiry a
fotoelektrochemickej aktivity. Preukdzal sa
potencial vodou rozpustného PHI ako vhodného
prekurzora pre tvorbu fotoaktivnych vrstiev s
moznost'ou vyuzitia v oblasti fotokatalytickych a
fotoelektrochemickych konverznych systémov.

Tato praca bola financne podporend Grantovou
agenturou Ceskej republiky prostrednictvom projektu
23-06843S.

[1] Adler, C., Krivtsov, I., Mitoraj, D., Dos Santos-
Gomez, L., Garcia-Granda, S. et
al.: ChemSusChem. 14, 2170-2179 (2021).

[2] Song, H., Luo, L., Wang, S., Zhang, G., Jiang, B.:
Chin. Chem. Lett. 35, 109347 (2024).

3P023
ENZYMOVA PRIPRAVA
ALKYLGLYKOZIDOV

Lucia Cerndkova, Peter Haluz, Maria Mastihubova,
Vladimir Mastihuba

Laboratérium biokatalyzy a organickej syntézy,
Chemicky Ustav SAV, v.v.i., DUbravska cesta 9, 845 38
Bratislava, lucia.cernakova@savba.sk

Alkylglykozidy sa radia k neionovym biodegrado-
vatelnym povrchovo aktivnym latkam nachédza-
jucim  pouzitie v kozmetike, domacich a

sekcia 3

priemyselnych  ¢istiacich  prostriedkoch  ¢i
v biochemickych separaciach [1]. Popri chemickej
priprave mozno anomérne Cisté alkylglykozidy
pripravit’ aj ekologicky CistejSimi enzymatickymi
postupmi - reverznou hydrolyzou alebo trans-
glykozylaciou.

Studovana  bola  priprava série B-D-
glukopyranozidov, B-D-galaktopyranozidov a B-
rutinozidov s alifatickymi aglykonmi roznej dizky
reverznou hydrolyzou glukézy a transglyko-
zylaciou vychadzajuacou z celobidzy, laktozy
a rutinu fungélnymi a rastlinnymi glykozidazami.
Potvrdil sa trend Kklesajlcej reaktivity s rasticou
dizkou glykozylovaného alkoholu. Problém
odstranenia vysokovrucich alkoholov z reak¢ne;j
zmesi bol vyrieSeny adsorpciou produktov na
stipec oxidu hlinitého.

Tato praca vznikla vdaka podpore agentiry VEGA
grantom ¢. 2/0111/22 a podpore z Programu grantov
pre doktorandov SAV grantom ¢. APP0609.

Ku vzniku tejto prace prispeli tiez vedecké interakcie,
tvorivé prostredie a vzajomné zdielanie vedomosti a
ndpadov v riesitel’skom Kolektive akcie COST CA22102.

[1] Rather, M.Y., Misgra, S.: J. Sust. Chem. Proc. 1, 7
(2013).

[2] Vera, C., Guerrero, C., Aburto, C., Cordova, A.,
Illanes, A.: Biochim. Biophys. Acta — Proteins and
Proteomics 1868, 140271 (2020).
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POSTERY - SEKCIA 4
VYUCOVANIE, POPULARIZACIA
A HISTORIA CHEMIE

4Po01

DIGITALNE ZDROJE VO VYUCBE AKO
JEDNA Z OBLASTI ROZVOJA
DIGITALNYCH KOMPETENCII
UCITELOV CHEMIE

Ivana Sotakova, Petra Leto$nikova, Méaria Ganajova

Oddelenie didaktiky chémie, Ustav chemickych vied,
Prirodovedeckd fakulta, Univerzita P. J. Safirika

Vv Kosiciach, Moyzesova 11, 040 01 Kosice,
ivana.sotakova@upjs.sk

Prispevok informuje o vysledkoch vyskumu,
ktorého cielom bolo zistit' a vyhodnotit’ vplyv
inovaéného vzdeldvania “Vyucba chémie na
strednej $kole so zameranim na rozvoj digitalnej a
vedeckej gramotnosti” na rozvoj digitalnych

kompetencii uéitelov chémie v sulade s
poziadavkami Europskeho ramca digitalnych
kompetencii pedagogov (DigCompEdu) [1].

Cielom inova¢ného vzdelavania bolo spristupnit’
ucitelom poznatky o vyuCovani chémie so
zameranim na rozvoj digitdlnych kompetencii
prostrednictvom aktivizujlcich metdd, integracie
digitalnych technolégii do vyucby a vyuzivania
digitalnych vzdelavacich zdrojov a nastrojov na
hodnotenie ziakov. Vyskumn( vzorku tvorili
stredoskolski ucitelia chémie v kombinacii (N=15)
z troch krajov na Slovensku. Vyskum prebiehal
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pocas 1. polroka v skolskom roku 2024/2025. Vo
vyskume bol pouzity jednoskupinovy dizajn
pretest-posttest.  Vyskumnym  nastrojom  bol
dotaznik DigCompEdu Check-in [2], ktory
vyplnili uditelia pred a po absolvovani
vzdelavania. Analyza vysledkov vo vybranej
oblasti Digitalne zdroje ukazala, Ze pri vybere
digitalnych zdrojov ucitelia zohl'adiiuju ich kvalitu
a spolahlivost’, a zaroven uprednostiuju zdroje,
ktoré podporuji zaujem ziakov o ucenie.

Prispevok vznikol s podporou narodného projektu
., Digitalna  transformdcia vzdelavania a Skoly*
(DiTEdu), ktory je financovany z Eurdpskeho
socialneho fondu plus cez Program Slovensko 2021 -
2027. Taktiez bol podporeny grantami: VEGA
1/0051/25 ,,Model rozvoja digitilnych kompetencii
budiicich ucitelov prirodnych vied”, KEGA 001UPJS-
4/2023 |, Implementacia formativneho hodnotenia do
vyucby na zdakladnej Skole so zameranim na digitalnu
formu*, IPEL VVGS 2024-3405 , Inovdcia vyucby
predmetu Didaktika chémie Il implementaciou
digitalnych tloh sumativneho a nastrojov formativneho
hodnotenia“ a IPEL VVGS 2025-3464 ,, Tvorba
nastrojov sumativneho a formativneho hodnotenia pre
vwucbu predmetu Specidlne praktikum  Skolskych
pokusov I*.

[1] Redecker C.: European Framework for the Digital
Competence  of  Educators:  DigCompEdu

(JRC107466). Seville, Spain: Joint Research
Centre (2017).

[2] Ghomi M., Redecker C.: CSEDU 2019 1, 541-548
(2019).

[3] (http://www.prirodnejavy.eu/pokusy/)

POSTERY - SEKCIA 5
CHEMPROGRESS — CHEMICKE
TECHNOLOGIE

5P001

PRIPRAVA KOVOVYCH NANOCASTIC
POMOCOU PULZNEJ LASEROVEJ
ABLACIE V KVAPALNOM PROSTREDI

Jaroslav Bruncko, Miroslav Michalka

Medzinarodné laserové centrum CVTI SR,
Ilkovicova 3, 841 04 Bratislava 4, Slovenska republika

Kovové nanocastice predstavuju vyznamnl tému,
ktora pritahuje Siroku pozornost’ tak teoretickych
ako aj experimentalnych $tudii. Ich vlastnosti sa

¢asto odliSuji od zdrojového materialu v pripade
,»makrozmerov* aj napriek totoznému
chemickému zlozeniu. Ako sucast’ v chemickych
procesov, Vpripade Katalytickych  reakcii
prejavuju  vysSiu  reaktivitu  a vyznamnym
spbsobom prispievajl k zvySeniu  celkovej
Kinetiky procesu. Na ich pripravu st pouzivané
rozne technologické postupy. Jednou zo
zaujimavych, principialne jednoduchych a lachych
metdd pripravy kovovych nanocastic je pulzna
laserova ablacia v kvapalnom prostredi (Pulsed
Laser Ablation in Liquid).

Proces sa odohrdva v kvapalnom prostredi
(najcastejSie voda), v ktorom je umiestneny
zdrojovy material (ter¢). Po oZiareni povrchu terca
intenzivnym  laserovym  pulzom  dochadza
k ablacii materialu z povrchu ter¢a v podobe
mikroexpl6zie s vyvinom plazmy, ktord je
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Vv okolitej kvapaline prudko ochladena so sucasnou
kondenzéaciu odpareného materialu v podobe
sférickych  nanocastic vo forme koloidu.
V zavislosti od parametrov procesu (vlnova dizka
ziarenia, vykonova hustota, vlastnosti kvapalného
prostredia, vlastnosti terca..) maju nanocastice
rozmery vrozsahu jednotieck az stoviek nm,
s rozli¢nou distribciou ich rozmerov.

Obr. vlavo — Zaznam z pripravy koloidu Ag nanocastic
v deionizovanej vode (1 — laserovy pulz, 2 — povrch
kvapaliny, 3 — abla¢na plazma, 4 — povrch teréa), laser
Quanta Ray Pro 250, 1064 nm, 20 ns, 150 mJ/pulz;
vpravo — SEM zdznam Ag nanofastic po vysuSeni
koloidu.

Podakovanie: praca bola financne podporena
agenturou  APVV, projekt ¢ APVV-23-0083
(Fotovolticka  perovskitova  Struktura:  koreldacia
chemicko-priestorovych  parametrov a dynamiky
nosicov naboja)

5P002

EFFECT OF THE TYPE OF
PHOTOCATALYST ON THE EFFICIENCY
OF PHOTOCATALYTIC DEGRADATION

Jifi Palarcik, Natalie Tesarova

Institute of Environmental and Chemical Engineering,
Faculty of Chemical Technology, University of
Pardubice, Czech Republic, jiri.palarcik@upce.cz

Photocatalysis is a reaction that occurs in the
presence of a semiconductor and light [1]. The
semiconductor is also a catalyst that accelerates the
reaction and is often a metal oxide, most often
TiO; [2]. Photocatalysis is one of the Advanced
Oxidation Processes (AOP), which utilize the high
reactivity of hydroxyl radicals (-OH), which
makes them effective in degrading a wide range of
contaminants. Another great advantage of AOP is
that they occur wunder normal conditions
(especially pressure and temperature), which
facilitates their application.

The aim of the work was to evaluate the efficiency
of dimethyl sulfoxide and methylene blue
degradation using four types of TiO»-based
photocatalysts (P25, AV01, PRETIOX CG100 and
UV100) under various experimental conditions.
The effect of the photocatalyst concentration, the
intensity of the radiation, etc. were observed. It
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was found that of the tested photocatalysts, P25
and AV0l1 were the most effective, while
PRETIOX CG100 was evaluated as the least
suitable for applications in agueous environments.

The authors wish to acknowledge financial support
from the University of Pardubice, Faculty of Chemical
Technology.

[1] Ameta, R and Ameta, S. C. Photocatalysis:
principles and applications. Online. 20161021.
Boca Raton: CRC Press, (2017). ISBN 978-1-
4822-5493-8.

[2] Andreozzi, R. Advanced oxidation processes
(AOP) for water purification and recovery.
Online. Catalysis Today, 53, 1, p. 51-59. (1999).
ISSN 09205861.

5P003

PROVOZNI PODMINKY MOBILNIHO
ZDROJE ENERGIE S PEM PALIVOVYM
CLANKEM

Martin Paidar®, Martin Prokop?, Francesco Mazzeo?,
Lukas Polak?, Michaela Plevova®

Wysoka skola chemicko-technologicka v Praze, Ustav
anorganicke technologie, Technicka 5, 166 28 Praha

6, CR, plevovamscht.cz
2UJV Rez, a. s., Hlavni 130, 250 68 Husinec-Rez, CR

Palivovy ¢lanek s protonové vodivou membranou
(PEM — z angl. Polymer Exchange Membrane) je
efektivni technologii pro pfeménu chemické
energie na elektrickou. Mezi jeho hlavni vyhody
patfi vysoka tucinnost, jednoduchy provoz,
flexibilita, tichy chod a netoxické produkty —
vznika pouze voda, teplo a elekttina. Diky tomu je
vhodny i pro pouziti v uzavienych prostorech nebo
v blizkosti lidi. Mobilni PEM jednotky mohou
slouzit jako docasny zdroj energie, naptiklad pro
telekomunikacni vysilace pti vypadcich.

Aby bylo mozné zajistit spolehlivy provoz v
riznych podminkach, je nutné navrhnout vhodny
fidici systém. Vykon palivového Cclanku je
ovlivnén okolni teplotou, vlhkosti a kvalitou
vzduchu. V laboratornich podminkach byl proto
zkouman vliv téchto faktortt — konkrétné teplota
okoli, vlhkost plynti a ptebytek vodiku ¢i vzduchu.

Pomoci zatézovych kiivek a analyzy elektro-
chemickych impedan¢nich spekter pii riiznych
napétich bylo mozné identifikovat provozni
rezimy, které vedou ke sniZzeni vykonu. Tyto
poznatky budou vyuzity pfi tvorbé algoritmti pro
fizeni mobilni jednotky PEM palivového ¢lanku.

Tato prace byla realizovana s podporou Technologickeé
agentury CR v ramci projektu TK050200013.
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KIIZOVA B 152
KEOMKA A .ot 69, 106
K P e 68
KUDAE M. 163
KUbeSOVA J..cooiiiiiiiiie 70
KubiCkova A. ...ocooiiiie e 112
KUDTKOVA B. ... 88
KUCNAN J...vieiee e 142
KUAIKOVA B 132
KUMAK Poooiie s 155
KUPCOVA E. ..ot 75
KUFJAN J. o 139
KUSUMKAF V..o 139
KUSUMKAF V. V. i 113
KUZINA Ao 113
KUzniaroVA M. ......ooveiiiiccccece e 121
KVITEK L...vviieiiecree e 121, 144, 147
L

LabZOVa O....oovvviiiiiiiiieieceee e 111
Laga R. oo 95, 100
Lal He oo 122
Lamberti A...ooieee 109
Langmaier J. ....covvooie e 76
LAZAN P 92
LetoSniKova Pu.vvvvvvveieiiicc e 102, 165
Lhotka M. ...oooiiiiic 140, 150
LI X e 142
LINtNEroVA L. ....oovviieiiiiiiiece e 140
LiSKa T J. oo 96
LiStaK M. i 88
LiteCKA M......oiiiiiiiieecce 134, 137, 139
Lochynski P...oovvviiiiiiiiie 80
LOFENC D. .ot 122
LOFENCOVA L. .ovvvvieiiiiciiiiiieec e 67, 110
LUPLAKOVA L. ..o 82
M

ML e X 118
MACh M. i 162
MACOVA P. ..o 147, 149, 158
Magdolen P.......ccooiiiiiiec 153
MEJEK M. .o 67, 152
MEJEKOVA M. ... 97
MalinaK D. ...oovveeieeeeeeeeeee e 97, 152
MarSaleK R.......ooeeviiiiiiiiie e 103
MartoN M. ... 69
MaSIANOVA H. ...ooveeiriieieccee e 104
MasNICOVA K. .....ooooiiiiiiiiieeeeeeceee e, 75, 94, 95
Mastinuba V........ccoveviiiiiienrceee e 164
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MastihubOVA M. ........coviiiiieii e 164
Mathradan A. ......c.ooveiiieceere e 141
MatSEIKO O 88, 132
MaALVIEIEY O. ..vvveeeeiieeeie e 111
MatyaSoVSKY J...oooiiiiiiiiei e 98
MaXOVA K. ...oeeiiiicieeie e 150
MaAYEN B 158
MazZEO F. ...oooiiee 166
MeCIaroVa M. ......cccuviiiiee e 160
MEAVECOVA V. ...t 137
Medved M. .....ooiiiiiieiiiee e 92, 98, 163
MEIgNY J. oo 117
MiChAlIKOVA M.......ccooiiiiiiiiec e 121
Michalka M........cccoooiiii e 165
MichalKOVA R.........coviieiiiie e 96
Michelova K. ......occvvviiiiiiiiieee e 142
MiIChNOVA K. ..o 70
MiIGASOVA A ..o 142
Milata V... 91, 99, 103
MIYNArKOVA J. ..o 88, 143
MOJZISOVA L . 72,123
Moncol J.ooooiiiiiiii 84, 88, 89
MOFaVCOVA D. ..o 116
MOSNACEK J. o.vvvviiiiiiiiiiiie e 153
MoSnACKOVA K, .....vvvvieeeeciiiiieeee e 153
MFaVCOVA D. ...oovveiiiieieieeee e 93, 158
MraveC B. ..o 92,98, 163
MUSTHEK K. .o 97, 152
N

NAdAZAY P 145
NAVIALI J. oo 121
NaAVIALH T.oooiieeee e 76, 111
Ned€la V. .vvviiiiii it 147
NEMEC L. oo 89, 151
NEIFOVA Z...eeeiiieiiece e 132
Neubertova V. ........cooevvvvveeeeiieciiennn. 133, 138, 143, 154
NEUGEDAUET P. ..o 162
NISCAKOVA V.ot 77

Nosko M....

NoSkoVICOVA E. ..ooooovviiiiiii 122, 123
NUEIOVA S, ..o 81
O

(0)070)1 101 : T = SRS 134
OIBErt M. ..o 147
ONAruSKa A......ooooiiiiieee e 91
Orinakova R............ 70,72,74,77,78, 79, 123, 124, 126
(0] (e} 2011 TR 82,122,128
(@] 657 Vo SR 159

OFVOS J .ot 84
(15 14T Y 2R 116, 125
OSUSKY Pt 141
P

Paidar M. .....c.cooiiiiic e 166
Palarcik J. .ooveveeiecree e 166
PanaCek A. ... 121, 144, 147
Papouskova V. ..o 162
ParaCkova M. ... 77,78
PasaK M. ......ooiiiiiiicie e 157
PaSKovA L. ..ovvvveeeciie e 134
PaSteka F. L. ... 92, 163
PatakyOVA S. ....ccvoiveriiiiiriesieerce s 163
Patel N. oo 83
Pathak M........cooiiiiiii e 159
PaVIlEK B. ...ovviiiiiii e 99
PaVITK V..o 83
Pechar M. 95, 100
Pedan A. ... 144
PenasSka T.....vvvveeeiiiiiiiiec e 160
PENMA L oo 149
PEIVEEN S, ..o 89
Petrash D. A ..oooieeeeiiec e 115
PetroS R. i 103
PEtrOVOVA E.....c.oocvviivieciece e 82
Petrzelova K.....oooooviiiiiiii e, 104
Pfeifer R. .o 106
Pilal L. .oooicceie e 150
PiSATCIK M. ...oviiiccii e 122
PIEVOVA M. ..o 107, 166
PocKIaNOVA R. .......cooveiiieic e 121
POdrojKOVA N. ....cccovviiiiiiiiiiiccie e 77,78
POGANY L.t 89
POKOrNA B. ... 82
POIAR. ..o 100
POIAK L. oot 166
POLOCKY S. oottt 106
PotoChaK L ..vvvveeeeiiiiiiiiiccc e, 96, 137, 139
Prakash S. ..o 80
PraSilova J...vvveecc i 104
Prazakova L. ... 80, 112
Prchalova E........cocovieiiiiiiie e 97
Pribus M. .....ooiiiiicce e 145
ProchdzkovA E............ccoveiieiiie e 92
Prokop M. ..o 166
Provaznikova D..........ccccceoviiiiiiiiiiccie e 157
Prucek R. .oviciicece e 121
Pryjmakova J.......cccoveiiiiiiieriece e 146
Puchofova M. .......oooiviiiiiiiicciie e 88
PutalaM. ...ccooiiiiiiiieeeiees 100, 155, 156, 159, 161
PYHITKOVA S 100
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REKOVSKY E....oooveiieiieieieeeeee e 130
RAPLA P. oo 79, 162
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RONIOVA F. oo 82
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Sarvad D. .o 118, 123, 124, 129
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Schwarzova-Peckova K. ..........ccccvevvenns 70, 71, 80, 109
SEDESE P. oottt ettt 125
Sebesta R. ..vcvcvevevceceeeeieveeeeeeeeeeeeeeeienas 93, 101, 158, 160
SediVi M. o 162
SEAIAK E....ooovieieceeee e 68
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SEIDEM R. i 115
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SEMElOVA M. ..o 71
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Serdiuk M. ..o 156
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PROGRAM PREDNASOK

13:00 Prichod ucastnikov, registracia a ubytovanie
1;.9 00 Slavnostné otvorenie zjazdu, prihovory hosti
23]
18:00
& Uvitaci veéierok
19:00 vitaci veciero
Utorok 02.09.2025
2] a p 7
08:30 Katarina FURDIKOVA
VINUM REGUM, REX VINORUM: TOKAJ - SKRYTY KLENOT
SLOVENSKEHO VINARSTVA
predsedajiici: Peter Simon pozvand prednadska Sala BELLEVUE I
Sekcia 1 — Analyticka chémia a fyzikdlna chémia
predsedajuci: Rendta Orinakova
Sala BELLEVUE I
®  Tomas Navratil ) 5 ® | Ladislav Stibranyi
09:40 FENTANYLY, JEJICH DERIVATY A SMESI SORPTION EFFICIENCY OF NEW
S JINYMI NAVYKOVYMI LATKAMI - JEJICH ZEOLITE-MINERAL COMPOSITES,
ANALYZA A FYZIKALNE-CHEMICKE HUMIC PREPARATES, AND BIO-
CHARAKTERIZACE BASED CARBON TYPE
PROTOTYPES ON PCBs CONTAINED
IN HIGHLY CHLORINATED
PREPARATION OF DELOR 106
®  Peter Rapta ® | Karel Denk
10:00 REDOX ACTIVITY AND CYTOTOXICITY OF VLIV SEPARATORU NA TRANSPORT
COPPER AND ZINC COMPLEXES WITH A TMS- HMOTY A NABOJE V ALKALICKEM
SUBSTITUTED INDOLO [2,3-C]JQUINOLINE- ELEKTROLYZERU VODY:
DERIVED SCHIFF BASE MATEMATICKE MODELOVANI A
EXPERIMENTALN{ ANALYZA
D Kristina Masnicova y @ | Alexander Kromka
10:20  MUCHOVNIK — ZDROJ ANTIOXIDACNE NANOSTRUCTURED BORON-DOPED
AKTIVNYCH LATOK DIAMOND ELECTRODES FOR HIGH-
PERFORMANCE ELECTROCHEMICAL
SUPERCAPACITORS
o — . ® o .
10:40 Kavova prestavka Kavova prestavka
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11:00

11:20

predsedajuci: Peter Rapta, Sala BELLEVUE

Lubomir Svorc

VSADZKOVA INJEKCNA ANALYZA

S ELEKTROCHEMICKOU DETEKCIOU AKO
UZITOCNY PROSTRIEDOK V POTRAVINAR-
SKEJ A FARMACEUTICKEJ PRAXI

David Havlicek

CHEMICKE SLOZENI PODZEMNICH VOD

V DEMANOVSKE DOLINE JAKO NASTROJ PRO
HLEDANI SOUVISLOSTI MEZI JESKYNNIMI
SYSTEMY STEFANOVA A DEMANOVA

Elena Kupcova

LPME AKO UCINNA TECHNIKA

PRE IZOLACIU ANALYTOV Z KOMPLEXNYCH
VZORIEK

Karolina Schwarzova-Peckova
ELECTROCHEMICAL CELLS WITH BORON
DOPED DIAMOND ANODES FOR OF
OXIDATION OF XENOBIOTICS

Obed

3

Michaela Plevova

PRIPRAVA NIFE LDH
KATALYZATORU

PRO REAKCI VYVOJE KYSLIKU
POMOCI ELEKTRODEPOZICE NA
NIKLOVOU PENU

Jana Vostra
TECHNICKO-EKONOMICKE
POSOUZENI VYROBY E-
METHANOLU

Rel}éta Stevul’gvé
PRITQMNOST P’CB NA SLOVENSKU
— SPOSOB SANACIE

Utorok 02.09.2025

pozvand predndska

© Magdaléna Majekova

® .
13:30 Lenka LORENCOVA
MXENY: PERSPEKTIVA Z POHCADU BIO/SENZOROV
predsedajiici: Lubomir Svorc
Y Zuzana Silna
14:40 | POROVNANIE ZEOLITOV A KYSLYCH
IONOMENICOV AKO’KATALYZATOROV'
PRE PRIPRAVU ADIT{VA DO DIESELOVYCH
PALIV
Y Martina Il1a8ova D
15:00 | ANALYZA MIERY ROZLOZITELNOSTI
VLHCENYCH UTIEROK
Y Tatiana Buchlova D
15:20 | SOL-GELOVE SPOJIVA PRE TLACENE
KOMPOZITNE BIOCHAR/TiO. PROTIELEKT-
RODY V INTERIEROVYCH FARBIVOM SENZI-
BILIZOVANYCH SOLARNYCH CLANKOCH
® . , ®
15:40 Kavova prestavka

Sala BELLEVUE I

Sekcia 3 — Organicka chémia
a polyméry
predsedajiici: Tomds Carny
Sala BELLEVUE II

ALDOSE REDUCTASE INHIBITORS
— STRUCTURE, MODE OF ACTION,
AND SELECTIVITY

Tomas Jan Liska

HYBRIDNE AKRIDIN-
TIAZOLIDINONY: SYNTEZA, NMR
A DFT CHARAKTERIZACIA

A BIOLOGICKA AKTIVITA

David Malifiak

HALOGENATED PYRIDINIUM
OXIMES REACTIVATING
ORGANOPHOSPHATES-INHIBITED
CHOLINESTERASES

Kavova prestavka
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® | Marek Hupian

.

SEPARACIA RADIOIZOTOPOV Ni A STANO-
VENIE ICH AKTIVITY VO VZORKE RADIO-
AKTIVNEHO ODPADU S VYUZITIM 3D TLACE

predsedajuci: Michal Majek, Sala
BELLEVUE I1

® | Tomas Carny
MECHANOCHEMICAL CROSS-
COUPLINGS OF ORGANOZINC
COMPOUNDS

® | Vesaj Singh

133Ba USING MXENE-BASED MATERIAL:
INFLUENCE OF pH AND CONTACT TIME

ADSORPTIVE REMOVAL OF RADIOACTIVE

@ | Radovan Sebesta
MECHANOCHEMICKE PALADIOM-
KATALYZOVANE CROSS-
COUPLINGOVE

A KARBONYLACNE REAKCIE

28 Lucie Praiékove,i ) .
16:40 | MONITOROVANI DEGRADACE LECIV:

SROVNANI ON-LINE A OFF-LINE PRISTUPU

®  Martin Putala
C-H ARYLATION OF BIARYL
SUBSTRATES

35 Oleksandra Labzova
17:00 | A NEW METHOD FOR DETECTING
TRAZODONE IN BIOLOGICAL FLUIDS

®  Bernard Mravec
HETEROARYL ESIPT-BASED
HYDRAZONE PHOTOSWITCHES

] Karolina Salvadori

® | Marek Cigan
PHOTOSWITCHING OF
TRIARYLHYDRAZONES IN THE
SOLID STATE

17:40

17:20 | STUDIUM KOMPLEXACNICH VLASTNOSTI
MOCOVINOVYCH RECEPTORU PREORGA-
NIZOVANYCH AZACALIXARENOVYMI
NOSICI

18] Lucie Dostalkova

USE OF IR SPECTROELECTROCHEMISTRY
AND MASS SPECTROMETRY TO STUDY THE

@ | FrantiSek Kreps
VZNIK CYTOTOXICKEHO GAMA-
TOKOFERYLCHINONU POCAS

OXIDATION MECHANISMS OF SYNTHETIC VYPRAZANIA HRANOLIEK V
SELAGINPULVILINS REPKOVOM OLEJI
18:00 Vecera
© Posterové prezentacie, Pivno-vinny vecer
20:00 p ) Y

3
08:30

Streda 03.09.2025

Michal MAJEK

REAKCIE VYVOLANE PRENOSOM ELEKTRONU —
POMOCOU SVETELNEJ, ELEKTRICKEJ A MECHANICKEJ ENERGIE

predsedajuci: Viktor Milata

Sekcia 1 — Analyticka chémia a fyzikalna
chémia
predsedajici: Lubomir Svorc
Sala BELLEVUE I

Y Eva Blahova ) o
09:30  VOLTAMETRICKE CHOVANI
OXYSTEROLU

®  Michal Augustin

09:50 PILOTNI STUDIE ELEKTROCHEMICKE
REDUKCE VYBRANYCH NUKLEOTIDU
A DVOUVLAKNOVE DNA
NA NEMODIFIKOVANYCH
MIKROKRYSTALICKYCH DIAMANTO-
VYCH ELEKTRODACH DOPOVANYCH
BOREM PRI VELMI NEGATIVNICH

POTENCIALECH

pozvand prednadska

Sala BELLEVUE [
Sekcia 3 — Organicka chémia a polyméry

predsedajica: Magdaléna Mdajekova
Sala BELLEVUE II

(® | Branislav Pavilek
VYUZITIE DERIVATOV KYNURENOVE]
KYSELINY V LIECBE ALZHEIMEROVEJ
CHOROBY

® | Dusan Bortnak
SYNTEZA AMFIFILNYCH DERIVATOV
BENZIMIDAZOLU AKO
POTENCIALNYCH ANTINEOPLASTIK
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S Peter Cambal 1Y)
10:10 REDUCTION OF AZO DYES
IMMOBILIZED

ON THE SURFACE OF BORON DOPED
DIAMOND ELECTRODE FOR FURTHER

BIOFUNCTIONALIZATION
® o .
10:30 Kavova prestavka
predsedajuci: Tomas Navratil, Sala
BELLEVUE I
©  Rendta Oriflakova ) 3y
10:50  INOVATIVNE KATALYZATORY
PRE ELEKTROCHEMICKY ROZKLAD
VODY
®  Natalia Podrojkova 3

11:10  PRECHODNE KOVOVE FOSFIDY AKO

PERSPEKTIVNE
ELEKTROKATALYZATORY PRE REAKCIU
VYLUCOVANIA VODIKA

e Mdria Parackova S
11:30  VYVOJ A CHARAKTERIZACIA
VIACPRVKOVEHO KATALYZATORA
PRE ALKALICKU ELEKTROLYZU VODY

3 Michal Ficel 1]
11:50  STUDIUM ELEKTRODEPOZICIE
VYBRANYCH KOVOV Z IONOVYCH
KVAPALIN

3 Dominik Juragka 1]
12:10  VALIDACIA PRACOVNEHO POSTUPU
NA STANOVENIE UHLIKA-14 VO
VZORKACH POCHADZAJUCICH Z

Ondrej Hruska
ENKAPSULACIA KYSELINY
ASKORBOVE]J PRE POUZITIE
V KOZMETICKOM GELI

Kavova prestavka

predsedajuci: Branislav Pavilek, Sala
BELLEVUE II

Ivan Kelnar

MODIFIKACE VLASTNOSTI A
STRUKTURY CHITIN- GLUKANOVEHO
KOMPLEXU S VYUZITIM IONTOVYCH
KAPALIN

Richard Laga

DESIGN OF POLYMER THERANOSTICS
FOR HETERONUCLEAR MR IMAGING
AND TARGETED CANCER THERAPY

Lada Dolejsova Sekerova

MOLECULAR IMPRINTING:
OPTIMIZING REACTION PARAMETERS
FOR TARGETED EXTRACTION

Michal Pechar
STIMULI-RESPONSIVE
SUPRAMOLECULAR POLYMER
SYSTEMS FOR DRUG AND GENE
DELIVERY

Jan Matyasovsky

PRiPRAVA A VYUZITIE
OLIGONUKLEOTIDOV S
TERMINALNOU DIFOSFATOVOU

JADROVYCH ZARIADENI | SKUPINOU
@

12:30 ‘ Obed ‘
Streda 03.09.2025

o Petr KRTIL
RACIONALNI DESIGN (ELEKTRO)KATALYTICKY AKTIVNiCH MATERIALU —

ZAKLAD ENERGETICKE KONCEPCE TRETIHO TISICILETI
predsedajuca: Renata Orifiakova pozvand predndska Sala BELLEVUE [
Sekcia 1 — Analyticka chémia a fyzikilna Sekcia 2 — Anorganicka chémia a
chémia materialova chémia
predsedajiica: Ivana Sisoldkova predsedajiici: Ivan Salitros
Sila BELLEVUE I ] Sdla BELLEVUE II
©®  Radka Gorejova G | Jindra Valentova )

14:30  DEPOZICIA HYDROXYAPATITU MEDNATE KOMPLEXY SCHIFFOVYCH
NA PRASKOVY ZINOK AKO ZASAD ODVODENE OD PYRIDIN-2-
VYCHODISKOVY MATERIAL PRE KARBALDEHYDU-N-OXIDU: STUDIUM
PRIPRAVU BIODEGRADOVATELNYCH ICH INTERAKCIE S BIOMOLEKULAMI
IMPLANTATOV (DNA, BSA) A PROTINADOROVE]

| AKTIVITY
®  Viktoria Cakyova ® | Matus Listiak

14:50 ROZLOZITEL’NE ZINKOVE
BIOMATERIALY S PLA POVLAKOM

SALICYLATOMEDNATE KOMPLEXY
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S FENANTROLINOM V SLUZBACH

| BIOLOGIE
® Samuel Kowalczyk ® | Slavomira Sterbinské

15:10  MATERIALY PRO SELEKTIVNI ADSORPCI NOVEL HALF-SANDWICH Rh(III)
BIOMOLEKUL COMPLEXES AS POTENTIAL

| ANTICANCER DRUGS

1 56?30 Kavova prestavka ® Kavova prestavka
predsedajuci: David Havlicek, Sala predsedajuca: Jindra Valentova, Sala
BELLEVUE I _ BELLEVUE Il

3 Jana Shepa ® | Radovan Herchel

15:50  GLUKOZOVE SENZORY NA BAZE TiO, VYUZITIE KVANTOVEJ CHEMIE PRE

MATERIALOV VYSKUM MAGNETIZMU KOMPLEXOV
| ZELEZA
] Nikola Jasnakova @ | Michaela Cervetiakova

16:10  VYUZITIE ZLATYCH NANOCASTIC MAGNETOAKTIVNE ZLUCENINY MEDI

PRI DETEKCII ROZNYCH BIOANALYTOV - CESTA KOVOVYCH KOMPLEXOV
| KCIECU MOLEKULY DNA
®  Sofiia Ivakh ® | Oliver Cierny

16:30  ON-SITE DETECTION OF SALINOMYCIN LIGHT-INDUCED ISOMERIZATION OF
USING TUNED AMALGAM PRINTED AZOPHENYL MOIETY IN SCO ACTIVE
ELECTRODE PLATFORMS | FedI) COMPLEX

] Veronika Nis¢akova @ | Ivan Salitro§

16:50  OD VANADU K ORGANICKYM THERMALLY AND LIGHT-INDUCED
MOLEKULAM: NOVA GENERACIA SPIN CROSSOVER IN IRON(III)
ELEKTROLYTOV PRE PRIETOKOVE COMPLEXES WITH BENZOPHENONE-
BATERIE BASED PENTA- AND HEXADENTATE

| SCHIFF BASE LIGANDS
S Jan Bednarek % | Blanka Kubikova

17:10  ODSTRANEN[ KONTAMINANTU Z VOD SOLUBILITY INVESTIGATION OF
POMOCI AKTIVNIHO UHLI NA BAZI SELECTED RE,O; IN (LIF-NAF)EUT VS
SISEK BOROVICE CERNE | (LIF-NAF-REF;) MOLTEN SYSTEMS

S Daniel Hasko @ | Miroslav Boc¢a

17:30  THE CARLA PROGRAMS AS A KEY ASPECTS IN CORROSION OF
FRAMEWORK FOR MULTIDISCIPLINARY SUPERALLOYS IN MOLTEN FLUORIDE
CAREER PATHWAYS IN PHOTONICS | SALTS

18:00 Vecera

206?00 Slavnostny vecierok Odovzdavanie oceneni Vyhodnotesrllilt?ag;)sterovych
Stvrtok 04.09.2025

o0 Erik SEDLAK

METODY EVOLUCIE PROTEINOV VO VYVOJI ENZYMOV
predsedajuci: Tomds Navratil pozvand predndska Salonik SILVER
Sekcia 2 — Anorganicka chémia a materialova Sekcia 4 — Vyucovanie, popularizacia
chémia a historia chémie
predsedajuci: Matej Balaz predsedajica: Maria Ganajova
Salonik SILVER ] Salonik KRISTAL
3 Miroslav Kovag ® | Viktor Milata

10:00 | VYUZITIE BIOCHARU V SIETOTLACENYCH SPOLOCNE ZJAZDY
ELEKTROCHEMICKYCH SENZOROCH SLOVENSKYCH A CESKYCH
NA DETEKCIU SARKOZINU | CHEMIKOV V BANSKEJ STIAVNICI

3 Bohuslav Drahos ® | Hana Ctrnactova
10:20 | OPTIMALIZACE SYNTEZY ODBORNA SKUPINA CHEMICKEHO
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MAKROCYKLICKYCH LIGANDU S VYUZITIM
LINEARNICH PUMP A PRUTOCNEHO

REAKTORU
® Jifi Dédecek @
10:40 | NEW ACTIVE SITE FOR ACTIVATION OF
MOLECULAR OXYGEN BY SPLITTING — NON-
PARALLEL NON-AXIAL BINUCLEAR Fe SITES
D S

11:00

@
11:20

Kavova prestavka

Katarina Gregova ®
UDRZATEILNA MODIFIKACIA 3D TLACENYCH
UHLIKOVYCH SENZOROV: PLAZMOVA
DEGRADACIA PLA A ELEKTROPOLY -
MERIZACIA VODIVEHO POLYMERU PEDOT

11:40

Matej Balaz ®
MECHANOCHEMICKA SYNTEZA
HYDROXYAPATITU ZA VYUZITIA VAJECNEJ
SKRUPINY: PREDPOKLADY A PRVE
EXPERIMENTY

12:00

Marek Barath @
SYNTHESIS OF TI;C,Tx MXENE BY ETCHING
WITH VARIOUS FLUORIDES

12:20

Eva Vrbkova @
CATALYTIC PERFORMANCE OF MODIFIED
MONTMORILLONITES IN THE PRINS
REACTION OF INDENE WITH PARALDEHYDE

12:40

Vaclav Slovak D
VRSTVA POREZNIHO UHLIKU
NA KERAMICKEM NOSICI

13:00

Obed

VZDELAVANI JAKO VYZNAMNA
SOUCAST CSCH

Kamila Petrzelova

OD ZAZITKU K POROZUMENIT:
AFEKTIVNI PRINOS EXKURZI VE
VYUCE PRUMYSLOVE CHEMIE

Kéavova prestavka

predsedajiica: Katarina Kotul'akova,
Salénik KRISTAL

Maria Ganajova

ROZVOJ DIGITALNYCH
KOMPETENCIi BUDUCICH
UCITELCOV PRIRODNYCH VIED

Jana P{ééilové ) )
JE TRIHODINOVA PREDNASKA
PREZITKEM?

Veronika Svandova

UCIT SE UCIT — WEBOVY PORTAL
NA PODPORU STUDENTU
UCITELSTVi

Roman Marsalek

VYUZITI CHATGPT PRO TVORBU
ULOH

Z OBLASTI CHEMICKYCH
VYPOCTU

Katarina Kotul’akova

RODOVE ROZDIELY V ROZVOIJI
SPOSOBILOSTI VEDECKEJ PRACE
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Stvrtok 04.09.2025

e

14:00 - 14:15 | Privitanie a otvorenie workshopu
14:15-15:00 | Predstavenie jednotlivych tloh a uvodné
prednasky
15:00-16:30 | Prica na jednotlivych tilohach n Me'l'rohm
16:30 - 16:45 | Kavova prestavka
16:45-18:15 | Prjca na jednotlivych tilohach
18:15-18:25 | Spolocné fotografovanie
18:30 —20:00 | Vegera
20:00-24:00 | Spologensky vecer

3

\ Piatok 05.09.2025

08:30 —10:00 | Praca na jednotlivych ulohach

10:00 - 10:15 | Kavova prestavka

10:15-11:45 | Praca na jednotlivych ulohach n Me‘l‘rohm
11:45-12:30 | Diskusia

12:30 - 12:45 | Ukoncenie workshopu

12:45-14:00 | Obed
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