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13:00 - 19:00
19:00 —22:00

Utorok 5. 9. 2023

09:00 —10:00
10:00 - 11:00
11:00 - 12:00
12:00 - 14:00
14:00 - 18:00
18:00 — 20:00
20:00 —23:00

Streda 6. 9. 2023

08:30 —-12:00
12:00 - 14:00
14:00 - 18:00
18:00 — 20:00
20:00 —21:00
20:00 —23:00

Stvrtok 7. 9. 2023

08:30 —12:00
12:00 — 14:00
14:00 - 18:00
18:00 — 20:00
19:00 — 23:59

Piatok 8. 9. 2023

09:00 - 12:00
12:00 - 14:00

PROGRAM 75. ZJAZDU CHEMIKOV

Pondelok 4. 9. 2023

Prichod ucastnikov, registracia a ubytovanie, recepcia hotela Bellevue
Uvitaci vedierok, hotel Bellevue

Slavnostné otvorenie Zjazdu, prihovory hosti, sala Grand Bellevue
Plenarna prednaska: Phillip Kukura

Ocenenia SChems, sala Grand Bellevue

Obed, hotel Bellevue

Prednasky, hotel Bellevue

Vedera, hotel Bellevue

Posterové prezentécie a vinny vecer, hotel Bellevue

Prednasky, Cena Marty SaliSovej, hotel Bellevue

Obed, hotel Bellevue

Prednasky, Cena Marty SaliSovej, hotel Bellevue

Vecdera, hotel Bellevue

Diskusia ¢lenov Schems a CSCH o vzajomnej spolupraci, salénik Krystal
Posterové prezentacie a pivny veder, hotel Bellevue

Prednasky, hotel Bellevue

Obed, hotel Bellevue

Volné poobedie

Vecera

Slavnostny veéierok, vyhodnotenie posterovej stt'aze, hotel Bellevue

Prednasky, hotel Bellevue
Obed, hotel Bellevue
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Sekcie zjazdu a garanti

SEKCIE ZJAZDU A GARANTI

Sekcia 1 — Analyticka chémia
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Sekcia 2 — Fyzikalna chémia
prof. Ing. Peter Simon, DrSc.

Sekcia 3 — Anorganicka a materialova chémia
doc. Ing. Ivan Salitros, PhD.

Sekcia 4 — Organicka chémia
doc. RNDr. Martin Putala, PhD.

Sekcia 5 — Vyué€ovanie a historia chémie
doc. PaedDr. Katarina Kotulakova, PhD.

Sekcia 6 — Aplikovana chémia, Zivotné prostredie a polyméry
doc. Ing. Radko Tino, PhD.

Sekcia 7 — Chemprogress — chemické technol6gie
prof. Ing. Jan Hives, PhD.

Garant sit’aZe posterov
doc. Ing. Zuzana Cibulkova, PhD.
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PLP Philipp Kukura

Plenarna prednaska, pozvané prednasky

PLENARNA PREDNASKA

Mass photometry: weighing molecules with light

ZOZNAM POZVANYCH PREDNASOK

PP1 Milena Rehédkova
PP2 Zuzana Vargova
PP3 Dusan Galusek
PP4 Maria Mastihubova

PP5 Karolina Schwarzova

Uloha chémie a materialovych analyz v procesoch ochrany
kulturneho dedicstva

Biologicky potencial koordinac¢nych zlucenin zinku a striebra

MobzZe nam sklo pomdct’ v boji proti baktériam rezistentnym na
antibiotika?

Prinos enzymatickej acylacie ku syntéze prirodnych glykofenolik

Borem dopovany diamant: Perspektivy “netradi¢niho”
elektrodového materialu po tficeti letech vyzkumu
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Sponzori

SPONZORI 75. ZJAZDU CHEMIKOV
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Multiplex

E[ ( L) Metrohm
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Chemistry @ EuChemS
Europe European Chemical Society

ELSEVIE

SHIMADZU
MERCK @ Excellence in Science
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ChemZi
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PLENARNA PREDNASKA

UNRAVELLING BIOMOLECULAR
STRUCTURE, INTERACTIONS AND
DYNAMICS WITH MASS PHOTOMETRY

Philipp Kukura'?

Physical and Theoretical Chemistry Laboratory,
Department of Chemistry, University of Oxford,
United Kingdom

2Kavli Institute for Nanoscience Discovery, University
of Oxford, United Kingdom,
philipp.kukura@chem.ox.ac.uk

Interactions between biomolecules control the
processes of life, and their malfunction in disease,
making their characterization and quantification
essential to our understanding of the underlying
molecular mechanisms. A major challenge stems
from the intrinsic heterogeneity and dynamics of
molecular machines and its correlation with
function. I will show how mass photometry (MP),
the accurate and precise mass measurement by
light scattering, enables the study of
stoichiometries, structure, energetics and kinetics
of individual biomolecules in solution. These
capabilities provide a dynamic view of complex
processes at the macromolecular level, which |
will illustrate with recent results revealing the
importance of intermolecular interactions for viral
infection and therapeutic intervention. In addition,
I will show that label-free single protein imaging
allows for high-precision localization and tracking
with a performance comparable to fluorescence-
based methods.

POZVANE PREDNASKY

PP1
ULOHA CHEMIE A MATERIALOVYCH
ANALYZ V PROCESOCH OCHRANY
KULTURNEHO DEDICSTVA

Milena Rehakova

Slovenska technicka univerzita v Bratislave, Fakulta
chemickej a potravinarskej technoldgie, Ustav
prirodnych a syntetickych polymérov, Radlinského 9,
812 37 Bratislava, milena.rehakova@stuba.sk

Konzerva¢na veda (conservation science) je
pomeme mladd interdisciplinarna  oblast’,
zaoberajuca sa predovSetkym odhalovanim
zloZenia a StruktGry materialov pouzivanych

autormi umeleckych diel a d’alSich historickych
objektov kulturneho dedi¢stva (d’alej len artefakty)
s cielom lepsieho pochopenia nehmotnej hodnoty
tychto objektov. Prioritami vyuzitia sthrnu
metodologii  konzervacnej vedy moze byt
autentifikacia (identifikdcia pdvodu, autorstva,
Skoly, miesta vzniku a pod.), poznanie technologii
pouzitych pri  vzniku artefaktu, poznanie
mechanizmov premeny — degradacie materialov v
Case alebo wurcCenie najvhodnejSicho spdsobu
konzervovania alebo reStaurovania. Sucastou
konzervacnej vedy je aj vyvoj novych metodik
konzervovania, reStauro—vania, uchova-vania a
spristupfiovania artefaktov. Ako je z uvedeného
zrejmé, vedecka a odborné ¢innost’ konzerva¢ného
vedca je postavend predovSetkym na syntéze
poznatkov z oblasti fyzikalnej a analy-tickej
chémie, anorganickej aorganickej chémie,
materidlového  inZinierstva a  chemickych
technoldgii, ale aj na poznani histdérie chemickych
materialov a postupov a intenzivnej spolupraci
a komunikacii s reStauratormi, konzervatormi,
pracovnikmi pamiatkovej ochrany a umeleckymi
historikmi. Vtomto prispevku je (aj na
konkrétnych prikladoch a projektoch) predsta—
veny vklad konzerva¢ného vedca v kontexte
ochrany kultirneho dediéstva v ostatnych desia—
tich rokoch, pocas ktorych v prostredi Slovenskej
republiky bola (vy)tvorend odbornd komunita
zaoberajuca sa inter—disciplindrnym vyskumom
Vv uvedenej oblasti.

Podakovanie za finanéni podporu patri projektu
Ochrana akonzervovanie novodobych objektov
kulturneho dedicstva s obsahom plastov (APVV-20-
0410).

[1] Ward, P: The Nature of Conservation. A Race
Against Time, The Getty Institute, California,
1989, the 2" edition.

[2] Townsend, J.H., What is Conservation Science,
Macromolecular Symposia, 236, 1-11 (2005).

[3] Vizérova, K., Rehdkova, M., Urlandova, A., Tino,
R.: Rozvoj konzervacnej vedy na Slovensku a jej
Uloha v pamiatkovej ochrane. In Bardkontakt 2022.
Zbornik z konferencie s medzinarodnou uéast'ou:
Problematika mestskych pamiatkovych centier.
Bardejov, 22. - 23. august 2022. 1. vydanie.
Bardejov, 2022, s. 74-79.
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PP2

BIOLOGICKY POTENCIAL
KOORDINACNYCH ZLUCENIN ZINKU A
STRIEBRA

Zuzana Vargova

Katedra anorganickej chémie, Ustav chemickych vied,
Prirodovedecka fakulta, Univerzita Pavla Jozefa
§qfdrika v Kosiciach, Moyzesova 11, Kosice,
zuzana.vargova@upjs.sk

Rezistencia r6znych mikrobov na antibiotikd v
poslednych rokoch vedie k rozvoju ochoreni, ktoré
je problematické lieCit sucasne dostupnymi
antibiotikami [1]. K najznamejs$im patri rozvinuta
rezistencia S. pneumoniae na penicilin a ostatne
antibiotikd, S. aureus na meticilin, M. tuber—
culosis na anti-tuberkulotika, N. gonorrhoeae na
beta—laktamy a chinolony, E. coli na fluorované
chinolony, cefalosporiny, aminopeniciliny a
kotrimoxazol. Vsetky organizmy od baktérii az po
cicavce, produkuju latky, ako zékladnd vrodenu
imunologickd reakciu, ktorymi sa voci patogénom
brania [1]. Prevaznad vi¢8ina =z nich sa
antimikrobiélne peptidy (AMP, kationové alebo
anionové) s kratkymi aminokyselinovymi (AK)
sekvenciami, ktoré primarne pdsobia bakterio—
staticky a dokonca aj baktericidne ako obrana proti
Sirokému spektru patogénov. Uginna aktivita AMP
je regulovand chemickymi a fyzik&lnymi
vlastnostami ako st hydrofobnost’, elektrostatické
sily, konforma¢né prechody arovnovaha
samousporiadania. Uplny sposob G&inku nie je
znamy, avsSak elektrostaticka pritazlivost medzi
negativne nabitymi zlozkami patogénnych alebo
nadorovych buniek a pozitivne nabitymi ¢ast'ami
AMP si rozhodujuce pre ich interakciu a
selektivne naruSenie membran [1]. Je zname, Ze
niektoré AMP, vykazuju aj cytotoxické ucinky
voci rakovinovym bunkam. Viazu sa na negativne
nabité fosfatidylserinové skupiny, ktoré su
selektivne lokalizované na vonkajSom povrchu
plazma-tickych membran rakovinovych buniek
[1]. St vSak zname aj iné mechanizmy ucinku.

Na zéklade vyssie uvedenych faktov jednou
z mySslienok ako imunitnému systému pomoct
Vv boji voéi infekénym a rakovinovym chorobam je
spajat’ i6ny kovov s antimikrobidlnymi (AMB) a
protirakovinovymi u¢inkami (napr. Ag*, Zn*,
Cu?, Pt?*, Pd*, Ru**, Ga*) s efektivnymi orga—
nickymi ligandami, ktoré su svojou Strukturou a
vlastnostami podobné AMP. V sulade s tym sme
pripravili zla¢eniny zinku a striebra s vybranymi
AK a dipeptidmi (zlozky (AMP)) ako aj s
ligandami, ktoré sU prirodzenymi zlozkami

bioStruktr alebo su metabolitmi rdznych
biochemickych procesov (heterocyklické
organické kyseliny na béze pyridinu). V ramci
prednasky bude prezentovany prehlad dosiahnu—
tych vysledkov za obdobie poslednych 10 rokov so
zretelom na sl'ubny potencial vybranych zlic¢enin
pre prax [2, 3].
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In vivo case report

Silver ingredient used in medical practice
silver sulfadiazine AgSD
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New effective silver ingredient
AgNam
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Obr. 1 Biologicka aktivita Ag(l) komplexov [2, 3].

[1] Fleitas O., Franco O.L., Front. Microbiol. 24, 381
(2016); Kuzderova G., RendoSova M., Gyepes R.,
Sovova S., Sabolova D., Vilkova M., Olejnikova
P., Bacova I., Stoki¢ S., Kello M., Vargova Z.:
Molecules. 26, 6335 (2021).

[2] Rendosovad M., Gyepes R., Maruséakova I.C.,
Mudronova D., Sabolova D., Kello M., Vilkova
M., Almasi M., Huntosova V., Zemek O., Vargova
Z.: Dalton Trans., 50, 936 (2021).

[3] Sovova S., Megyesi S. L., Mudrotiova D., Mudroii
P., Harvanova J., Rendosova M., Goga M.,
Tkacikova L., Vargova Z.: Acta Pharm. 73, 311
(2023).
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PP3

MOZE NAM SKLO POMOCT Vv BOJI
PROTI BAKTERIAM REZISTENTNYM NA
ANTIBIOTIKA?

Dusan Galusek

Centrum pre funkcné a povrchovo funkcionalizované
skla (FunGlass), Trencianska univerzita Alexandra
Dubceka v Trencine, 91150 Trencin ,
dusan.galusek@tnuni.sk

Stale rastuci pocet kmenov patogénnych
mikroorganizmov rezistentnych na antibiotika
(napr. MRSA - Methicillin-resistant Staphylo—
coccus aureus) predstavuju realnu hrozbu pre
zdravie l'udstva. Tento problém je eSte zosilneny
faktormi, ako s0 horizontalny transfer génov
medzi réznymi bakteridlnymi kmetnimi, ktoré
umoziuju ziskat’ rezistenciu na antibiotika aj
baktériam, ktoré nie su priamymi potomkami uz
rezistentnych kmenov [1], ako aj faktom ze
farmaceutické firmy sa len neochotne pustaju do
vyvoja novych druhov antibiotik kvéli vysokym
nakladom. Situaciu d’alej komplikuje fakt, ze doba
ucinnosti  novych antibiotik je pomerne
obmedzend, abaktérie ziskavaju rezistenciu
rychlejSie, ako sme nové antibiotikd schopni
uvadzat’ na trh. Je preto nevyhnutné navrhnut nové
stratégie boja s patogénnymi mikroorga—nizmami.
Zaujimavu alternativu v tejto oblasti predstavuju
viaceré anorganické iony, ktorych antibakterialne
vlastnosti si dobre zdokumen-tované — napr. Ag*,
Zn*, Ga*, Ce*, atd. Takéto iény modzu byt
zabudované v strukture rdznych bioaktivnych
skiel, ktoré sa vtelovom prostredi postupne
rozpustaju, pricom dochadza k riadenému
uvolnovaniu ionov s antibakte—rialnym u¢inkom.
Tento prispevok poskytuje prehl'ad vyskumnych
aktivit na pracovisku FunGlass, zameranych na
vyvoj atestovanie  bioaktivnych skiel a
kompozitov s biopolymérnou matricou dopovanou
bioaktivnymi  sklami  obsahujacimi  iény
s terapeutickym, antibakte—rialnym u¢inkom a ich
testovanie  zpohladu ich antibakteridlnej
a antimikrobialnej aktivity vo¢i vybranym Gram-
pozitivnym  a Gram-negativnym  baktériam
a mikroskopickym hubam.

o

Obr. 1 Mezoporézne bioaktivne sklené nanocastice
dopované Ga.

[e— Y

Tato prezentacia je sucastou diseminacnych aktivit
projektu FunGlass. Tento projekt ziskal financovanie
z programu Europskej Unie Horizon 2020 v ramci
grantu Cislo 739566.

[1] Arnold B.J.: Nature Reviews Microbiology. 20, 206
(2022).

PP4
PRINOS ENZYMATICKEJ ACYLACIE KU
SYNTEZE PRIRODNYCH
GLYKOFENOLIK

Maria Mastihubova®

!Chemicky Ustav SAV, v. v. i., Dlbravskéa cesta 5807/9,
845 38 Bratislava, maria.mastihubova@savba.sk

Struktary sekundarnych metabolitov rastlin so
sl'ubnym terapeutickym potencidlom su v litera—
ture Casto definované ako glykozidy alebo
oligosacharidy dekorované fenolickymi kyselina—
mi [1]. Kyselina ferulov4, ké&vova, kumarova,
sinapova alebo galovd samotné su intenzivne
Studované pre ich antioxida¢né vlastnosti a z nich
vyplyvajlce zdravotné benefity. Ich prirodné
cukorné estery maju odlisné fyzikalnochemické
vlastnosti, ¢o sa prejavuje aj v rdznorodosti ich
biologickych aktivit. Cukry ako chiralne polyhy—
droxylované molekuly zabezpecuji obrovsku
variabilitu diskutovanych Struktar. Priprava latok
tohto typu konvennymi metéodami organickej
syntézy predstavuje castokrat vyzvu, ¢o vSak
nemusi byt problém pri pouziti dostupnych
selektivnych biokatalyzétorov — lipaz a esteraz.

Prednaska sa bude venovat’ problematike hl'adania
biokatalyzatorov s pozadovanou sub-stratovou
Specificitou [2] ako aj syntéze niektorych
analytickych prob pre tento proces. Reakéné
podmienky enzymatickej acylacie su ¢astokrat pre
dant kombinaciu enzymu a acyldo—nora §ité na
mieru aich optimalizacia predstavuje délezitl
stcast’ celej syntézy. Vhodny vyber organického
rozpustadla je pre stabilitu enzymu, rychlost
reakcie ako aj konverziu velmi dblezity.
V prednaske bude prezentovanych niekol’ko
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Uspesnych syntéz glykofenolik (fenyletanoidnych
glykozidov, fenylpropanoidnych sacharéz, hama—
melitaninu [3] a galoylovaného glukogalinu,
Obr. 1). V syntézach sa okrem priamej enzyma—
tickej funkcionalizacie vychodiskovych latok
fenolickym acyldonorom vyuziva aj
regioselektivna enzymatickd acetylacia pre
uskutoc¢nenie chemickej acylacie glykozidov do
poléh, kde konkrétna enzymaticka acylécia nie je
mozna.
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Obr. 1 Priklady syntetizovanych glykofenolik.

[1] Vyskum bol podporeny projektami: APVV-18-
0188, VEGA 2/0111/22, COST Action
GREENERING (CA 18224).

[2] TianY.akol.: Molecules 21, 1402 (2016).

[3] Mastihubovd M., Mastihuba V.: Bioorg. Med.
Chem. Lett. 23, 5389 (2013).

[4] Mastihubova M., Mastihuba V.: Biomolecules 13,
519 (2023).

PP5

BOREM DOPOVANY DIAMANT:
PERSPEKTIVY “NETRADICNiHO”
ELEKTRODOVEHO MATERIALU PO
TRICETI LETECH VYZKUMU

Karolina Schwarzova-Peckova', Simona Baluchova?,
Hana Dejmkova?, Jan Fischer?, Jan Hrabovsky?,
Nadezhda Bulgakova?, Miroslav Fojta®, O. A.
Williams*, Petr Ashcheulov®, Andrew Taylor®

YUniverzita Karlova, Prirodovédeckd fakulta, Katedra
analytické chemie, UNESCO laborator elektrochemie
Zivotniho prostiedi, Albertov 2038/6, 128 00 Praha 2,
Ceska republika, karolina.schwarzova@natur.cuni.cz
2HiLASE Centre, FZU — Fyzikalni Gstav AVCR v. v. i.,
Za Radnici 828, 252 41 Dolni Biezany, Ceska
republika

3Biofyzikalni istav AVCR v. v. i., Kralovopolska 135,
612 00 Brno, Ceskd republika

“School of Physics and Astronomy, Cardiff University,
CF10 3AT, Cardiff, Wales, Velka Britanie

SFZU — Fyzikdlni ustav A VCR v. v. i., Na Slovance
1999/2, 182 21 Praha 8, Ceska republika

Tticet let vyzkumu ptineslo borem dopovanému
diamantu (BDD) S$irokou popularitu v oblastech

elektroanalyzy ¢i degradace organickych latek. Za
klicové faktory ovlivitujici elektrochemické
vlastnosti BDD jako je kinetika pfenosu naboje,
vodivost, kapacita elektrodové dvojvrstvy ¢i
potencidlové okno je povazovan obsah
nediamantového uhliku, iroven dopovani borem a
terminace povrchu. Konvenc¢ni BDD elektrody,
nanesené na Si nebo kovové substraty, maji
polykrystalickou strukturu, kterd je vysledkem
depozice BDD na diamantové nanocastice,
slouzici jako nukleac¢ni centra pro chemickou
depozici z plynné faze. Modifikace povrchu BDD
(napt. chemicka povrchova modifikace nebo
strukturovani) vede ke zméné elektrochemickych
vlastnosti BDD a umoziuje optimalizaci pro
analytické aplikace [1].

V tomto ptispévku budou prezentovany vysledky
nejen naseho vyzkumu v této oblasti zamétené na
nasledujici nové pfistupy pro pfipravu a
modifikaci vrstev BDD:

1) Priprava hladkych BDD povrchi vykazujicich
rychlou kinetiku pfenosu naboje (chemicko-
mechanické lesténi konvencniho
polykrystalického BDD [2], depozice BDD na
monokrystalech diamantu).

2) Bodova strukturace povrchu BDD laserem pro
kontrolovanou konverzi sp®uhliku na sp? uhlik.

3) Priprava poréznich BDD vrstev pro vsadkové a
prutokové elektrochemické cely [3].

Perspektivni aplikace téchto BDD vrstev budou
demonstrovany na piikladech elektroanalytickych
metod pro detekci neurotransmitert a jinych
organickych latek, amperometrickych pratoko—
vych méfeni ¢&i konstrukci enzymatickych hybri—
diza¢nich sensort pro detekci DNA.

Tento vyzkum probihd za financni podpory grantu
GACR (Projekt GACR 23-05688S).

[1] Baluchova S., Daithel A., Dejmkova H., Ostatnd
V., Fojta M., Schwarzova-Peckova K.: Anal. Chim.
Acta 1077, 30 (2019).

[2] Zelensky M., Fischer J., Baluchova S., Klimsa L.,
Kopecek J., Vondracek M., Fekete L., Eidenschink
J., Matysik F.-M., Mandal S., Williams O.,
Hromadova M., Mortet V., Schwarzova-Peckova
K., Taylor A.: Carbon 203, 363 (2023).

[3] Baroch M., Baluchova S., Taylor A., Mika L.,
Fischer J., Dejmkova H., Mortet V., Sedlakova S.,
Klim$a L., Kopecek J., Schwarzova-Peckova K.:
Electrochim. Acta. 426, 140758 (2022).
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PREDNASKY - SEKCIA 1:
ANALYTICKA CHEMIA

1P01

BIOCHAR AKO PERSPEKTIVNY A
ZELENY ELEKTRODOVY MATERIAL
PRE ELEKTROCHEMICKE SENZORY

Olha Sarakhman?, Méaria Purdekova!, Michal Hatala?,
Pavol Gemeiner?, Cubomir Svorc!

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

2Slovenska technicka univerzita v Bratislave, Fakulta
chemickej a potravinarskej technoldgie, Oddelenie
polygrafie a aplikovanej fotochémie, Radlinského 9,
812 37, Bratislava

Biochar (biouhlie) si v dnesnej dobe ziskava Coraz
vacsiu pozornost, pretoZze jeho vyroba Vv
kombinacii s ukladanim do pddy sa javi ako jeden
z moznych prostriedkov na zniZenie koncentracie
atmosférického CO,. Biochar je tuhy produkt
ziskany pyrolyzou biomasy v procese realizo—
vanom pri teplotach nad 250 °C. Jednéa sa 0 vysoko
porézny uhlikovy material, ktory si ziskava
pozornost’ aj analytickych chemikov. Ug&innost
biocharu suvisi s velkostou poérov a hlavne
s ,,reaktivnymi‘ funkénymi skupinami
naviazanymi na jeho povrchu (napr. karboxylové,
hydroxylové a fenolové skupiny). Vlastnosti
biocharu st velmi podobné charakteristikdim
nanomaterialov $iroko pouZzivanych v elektro—
chémii (sadze, grafén, nanordrky a nanovlakna).
Napriek obrovskému pokroku vo  vyvoji
miniaturizovanych a prenosnych  zariadeni
a analytickych  systémov  zostavaju elektro—
chemické senzory pripravené zo zelenych,
alternativnych a lacnych materialov kl'i¢ovou

vyzvou Vv elektroanalytickej chémii, nano-
technolégii  a chémii  materidlov. Prispevok
pojednava o zakladnej  charakterizacii a
analytickej aplikacii novej generacie sieto—

tlacenych elektrochemickych senzorov na baze
materidlu z biocharu. Pri sledovani elektro—
chemického spravania bolo zistené, Ze tieto
senzory poskytuja vel’ka Géinnost’ pri akumulacii
modelovej latky - paracetamolu, ¢im sa vyrazne
zlepsila  citlivost’  stanovenia. Prakticka
pouzitel'nost’ senzorov bola uspe$ne potvrdena
analyzou farmaceutickych pripravkov.

Tento prispevok vznikol s podporou VEGA MSVVaS SR
a SAV (projekt ¢. 1/0159/20) a bilaterdlneho APVV
projektu Slovensko — Srbsko (SK-SRB-21-0019).

1P02

VOLTAMPEROMETRICKA METODA PRE
DETEKCIU OXIDU SIRICITEHO VO VINE
ZALOZENA NA ELEKTRODE Z
DIAMANTU DOPOVANEHO BOROM A
REAKCNEJ ELEKTROCHEMII BEZ
INTERFERENCII

Eva Culkova!, Miroslav Rievaj!, Peter Tom¢ik*

!Katedra chémie a fyziky, Pedagogicka fakulta,
Katolicka univerzita v Ruzomberku, Hrabovskd cesta
1, 034 01 Ruzomberok, eva.culkova@ku.sk

V tomto prispevku predstavujeme novd,
jednoduchl a vysoko citlivi analyticki metodu
pre stanovenie oxidu siri¢itého vo vine ako redlnej
vzorke s pomerne komplikovanou matricou.
Detekcia vyssie uvedeného analytu je zaloZena na
elektrochemickej generéacii jodu z jodidu na
nemodifikovanej  elektrode  z  diamantu
dopovaného bérom v pritomnosti 0,1 mol dm
HCIO, ako zakladného elektrolytu.
Elektrochemicky generovany jéd reaguje s oxidom
siri¢itym za tvorby jodidovych idnov a kyseliny
sirovej (Bunsenova reakcia). Produkt tejto reakcie
jodid, difunduje spat’ na elektrédu a oxiduje sa
znovu. Toto chemické cyklovanie zosiluje
voltampérometrick( odozvu elektrody z diamantu
dopovaného bérom. Selektivita stanovenia bola
zabezpecend NaOH a formaldehydom pocas
pripravy vzorky a slepy pokus bol tieZ merany a
zohl'adneny. Navrhnutou technikou sa dosiahol
detekény limit rddovo 10 - 107 mol dm3. Avsak
obsah oxidu siri¢itétho vo vine je vSak vyrazne
vyssi, co moze viest' k presnejSim a spol'ahlivejsim
vysledkom analyzy.

Autori dakuju agenture VEGA (projekt ¢. 1/0128/21) za
financnu podporu tejto prace.

[1] Culkovéa E., Lukacova-Chomistekova Z., Bellova
R., Rievaj M., Svancarovéa-Lastincova J., Tom&ik
P.: Int. J. Mol. Sci. submitted (2023).
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1P03

STUDIUM VOLTAMETRICKEHO
CHOVANI 7B-
HYDROXYCHOLESTEROLU NA
ELEKTRODE Z BOREM DOPOVANEHO
DIAMANTU

Eva Blahova?, Lucie Serbanové, Karolina
Schwarzova-Peckoval

YUniverzita Karlova, Prirodovédecka fakulta, Katedra
analytické chemie, UNESCO laborator elektrochemie
Zivotniho prostiedi, Albertov 6, 12800 Praha 2,
blahovaev@natur.cuni.cz

Oxysteroly jsou dilezité latky ovliviiujici fadu
déji v lidském téle. Jsou soucasti mechanismu
odbourani sterolti na Zlucové kyseliny, podileji se
na homeostazi cholesterolu, jedna se ale i o latky
ucastnici se fady patogenezi. Detekce oxysterold je
poméme komplikovana, zaroven vSak dilezita,
jelikoz mohou byt markery celé fady onemocnéni.
Metody uzivané k detekci patfi mezi pokrocilé
instrumentalni  metody, napt. plynova ¢&i
kapalinovd chromatografie ve spojeni s
hmotnostnim detektorem [1, 2].

Elektrochemické metody byly dosud k detekci
oxysterolti vyuzity okrajové. Stejné jako ostatni
steroidni slouceniny neobsahujici aromaticky kruh
nebo konjugované dvojné vazby se daji oxidovat
pouze pii  vysoce kladnych potencialech
v nevodnych prostiedich. Inovativnim pfistupem
pro elektrochemickou detekci  steroidnich
sloucenin je jejich aktivace diky dehydrataci
steroidniho skeletu, ktera vede Kk zavedeni
dvojnych vazeb a piipadné dal$im strukturnim
zmeénam umoznujicim naslednou
elektrochemickou oxidaci vzniklych produktii
V ramci potencialového okna béznych
nemodifikovanych elektrod [3].

V této praci byla studovana elektrochemicka
oxidace  7B-hydroxycholesterolu v prostiedi
kyseliny chloristé v acetonitrilu, kde poskytuje
ireverzibilni odezvu pfi potencialu okolo +860 mV
(vs. Pleskovova referentni elektroda). Byl
zkouman predevsim vliv vody na tuto odezvu a
nalezeni optimalnich podminek k zajisténi stability
signalu pro provedeni dalSich experimentd, tedy
mefeni zavislosti odezvy na rychlosti polarizace a
proméfeni kalibracnich zavislosti.

Tento vyzkum vznikl za podpory Grantové agentury

Univerzity Karlovy (projekt GAUK  172823)
a specifického  vysokoskolského  vyzkumu  (SVV
260690).

[1] Otaegui-Arrazola A., Menéndez-Carrefio M.,
Ansorena D., Astiasaran 1.: Food Chem. Toxicol.

48, 3289 (2010).

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

[3] Kloudal., BarekJ., Ko¢ovsky P., Herl T., Matysik
F.-M., Nesmérak K., Schwarzova-Peckova K.:
Electrochem. Commun. 86, 99 (2018).
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PERFORMANCE OF DIFFERENT BORON-
DOPED DIAMOND SURFACE STATES IN
ELECTROCHEMICAL DETECTION OF
NEUROTRANSMITTERS IN NEURON
CULTIVATION MEDIUM

Anton Lytvynenko?, Simona Baluchoval, Jan Krisek?,
Karolina Schwarzova-Peckova!

Charles University, Faculty of Science, Department of
Analytical Chemistry, Albertov 6, 128 00 Prague 2,
Czech Republic, lytvynean@natur.cuni.cz

2Institute of Physiology of the Czech Academy of
Sciences, Videnska 1083, 142 20 Prague, Czech
Republic

Dopamine and serotonin (5-hydroxytryptamine)
are essential  neurotransmitters and  their
malfunctioning is connected to Parkinson’s
disease, schizophrenia and major depression [1].
The aim was to elaborate an electroanalytical
procedure for their detection in neural cells
cultivation medium (Neurobasal™), which can
assist in studies of such disorders.

The detection was achieved via differential pulse
voltammetry on boron-doped diamond (BDD)
electrodes. The analytical figures of merit were
strongly dependent on the state of the BDD surface
(anodically oxidized vs. polished). The polished
BDD surface exhibited faster heterogeneous
electron transfer (HET) kinetics, sharper peaks and
therefore higher sensitivity, resulting in limit of
detection (LoD) values of 0.2 uM for serotonin
and 2.0 uM for dopamine. On the oxidized
surface, LoD values were ca. 2 times higher, which
corresponded to poorer shaped peaks and more
sluggish HET kinetics. However, manual
polishing led to poorer repeatability of the
voltammograms (in particular with an increase in
concentration of the analytes), which could be
explained by superior reproducibility of the
electrochemical treatment. For both surface states,
serotonin caused more severe electrode fouling
limiting the linear dynamic range at higher
concentrations.
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Fig. 1 Differential pulse voltammograms of 6 uM
serotonin and Neurobasal medium.

The authors thank to Ms. A. Eremina (Charles
University, Faculty of Science, Department of
Analytical Chemistry) who performed auxiliary
electrochemical measurements. The work was partially
funded by Czech Science Foundation (project GACR
23-05688S). Anton Lytvynenko also acknowledges the
support of JUNIOR Fund of Charles University
partially covering his research stay at Charles
University.

[1] Nakamura S.: Front. Biosci. (Schol Ed) 14, 4
(2022).
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FLOW TECHNIQUES FOR SAMPLE
PRETREATMENT

Petr Solich?, Burkhard Horstkotte!, Hana Sklenafova?,
Petr Chocholous?, Dalibor Satinsky®

!Laboratory of Flow analysis, Department of
Analytical Chemistry, Faculty of Pharmacy, Charles
University, 50005 Hradec Kréalové, Czech Republic,
solich@faf.cuni.cz

In the last decade, sample preparation has become
of great interest to an increasing number of
scientists. To automate different extraction
procedures, flow techniques as highly versatile
tools, above all Sequential Injection Analysis
(SIA), and applying the principles of flow methods
on other platforms, have been the main approaches
used for this task. In this field, various extraction
methodologies have been developed based on
liquid-liquid extraction. Sample pretreatment
using solid phase extraction have been automated
in SIA systems with sorbents used in the form of
prepacked micro-columns. Lately, 3D printing
technology was used to develop new flow system
components including devices that allow easy and
robust handling of polymer nanofibers as novel
sorbents for solid phase extraction. Head-space

extraction was also developed in the single-drop
format for the analysis of volatile analytes using a
second SlA-related approach Lab-in-syringe [1].
All these sample pretreatment methods can be used
in combination with on-line determination using
the same flow system or hyphenated with
chromatographic systems [2]. Examples will be
discussed to demonstrate how flow techniques can
improve the sample pretreatment step.

This work was supported by the STARSS project co-
funded by ERDF
(Reg. No. CZ.02.1.01/0.0/0.0/15_003/0000465).

[1] Horstkotte B., Solich P.: Molecules 25, 1612 (2020).
[2] Sramkova I., Horstkotte B., Sklenatova H., Solich
P., Kolev S.D.: Anal. Chim. Acta 934, 132 (2016).
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VSADOVA INJEKCNI ANALYZA

Jiff Barek

Univerzita Karlova, Prirodovédecka fakulta, Katedra
analytické chemie, UNESCO laborator elektrochemie
zivotniho prostredi, Albertov 5, CZ 12843 Praha 2,
Barek@natur.cuni.cz

Velkoplosné monitorovani biologicky aktivnich
organickych latek v riznych environmentalnich
a biologickych matricich patii k nejvyznamnéjsim
ukolim moderni analytické chemie [1]. Mezi
nov&jsi  analytické  metody s obrovskym
potencidlem v této oblasti patii nepochybné
vsadkova injek¢ni analyza [2], kterou kde mozno
nepochybné¢ mozno pouzit ke stanoveni statisicti
elektrochemicky aktivnich organickych latek pfi
mimofadné nizkych pofizovacich i provoznich
nakladech, dostate¢né selektivit€ a citlivosti a
schopnosti méteni v terénu [3].

V tomto prispévku bude pozornost zaméiena
zejména na spojeni této uziteCné techniky s
vyuzitim riznych elektrodovych materiald

intenzivné  studovanych  vnas$i laboratoii
(amalgdmové  elektrody, borem dopované
diamantové  filmové elektrody, bizmutové
elektrody, sitotiskové elektrody, naprasované

kovové elektrody, chemicky ¢i biochemicky
modifikované elektrody atp.)

Dékujeme vedeni Katedry analytické chemie PFF UK za
podporu  vSech  aktivit UNESCO  laboratore
elektrochemie zivotniho prostiedi.

[1] Barek J.: Chemosensors, 9, 12 (2021).

[2] Dvotak P., Vysko¢il V.. Chem. Listy, 113, 703
(2019).

[3] Rocha D.P., Cardoso R.M., Tormin T.F., et al.:
Electroanalysis, 30, 1386 (2018).
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VSADZKOVA INJEKCNA ANALYZA AKO
UCINNY ANALYTICKY PROSTRIEDOK
VO FARMACEUTICKEJ PRAXI

Marek HasSo, Adela Kekelakova, Gabriela
Kovagikova, Lubomir Svore

Ustav analytickej chémie, Fakulta chemickej a
potravinarskej technolégie, Slovenska technicka
univerzita v Bratislave, Radlinského 9, Bratislava, SK-
812 37, Slovenska republika, marek.hasso@stuba.sk

Vyvoj analytickych metod, poskytujicich presné,
spravne a rychle vysledky analyz je v nemalej
miere ovplyviiovany aj moznostami automa-—
tizacie procesu analyzy, s ciel'om zamedzit’ vzniku
chyb zo strany obsluhujiceho pracovnika ako aj
skratit’ celkovy &as analyzy. Dalsim délezitym
parametrom je miniaturizicia pristrojového
vybavenia, mnozstva pouzitych chemikalii
a objemu analyzovanych vzoriek, ¢o je v sulade
S principmi  ,,zelenej  analytickej  chémie®.
Dosiahnutie tychto parametrov podnietilo vyvoj
tzv. automatizovanych analytickych systémov ako
su prietokova injek¢na analyza (FIA), sekvencna
injekéna analyza (SIA) a vsadzkova injekéna
analyza (BIA) [1, 2]. Prave BIA umoziuje
dosiahnut’ rychle, presné a spravne vysledky
analyzy za  spotreby malého mnozstva
analyzovanej vzorky, eliminuje potrebu nosného
média, ktoré sprostredkiva pohyb analyzovanej
vzorky do reak¢nej cely a detektoru ako je tomu
vpripade FIA. Dalsou vyhodou BIA oproti
realizacii experimentu v stacionarnom systéme je
analyza velkého poctu vzoriek v kratkom
casovom horizonte, zlepSenie opakovatel'nosti
zaznamenanych analytickych signalov
a urychlenie celkového procesu vyvoja analy—
tickej metddy a jej optimalizacie a validacie [3].
Prispevok sa zameriava na optimalizaciu
experimentalnych ~ parametrov  pri  vyvoji
a validacii novej analytickej metody vyuzivajlcej
spojenie BIA s adsorptivnou S$tvorcovovlnovou
rozpustacou analyzou na stanovenie vybraného
lie¢iva - diazepamu vo vzorkach farmaceutickych
preparatov.

Autori dakujii za podporu VEGA MSVVaS SR a SAV
(projekty ¢. 1/0159/20 a 1/0017/23) a bilateralnemu
APVV projektu Slovensko — Srbsko (SK-SRB-21-0019).

[1] Hagso M., Svorc L.: Monatsh. Chem. 153, 11
(2022).

[2] Riberio M. M. A. C., RochaR. G., Munoz R. A. A,
Richter E. M.: Electroanalysis. 33, 1 (2020).

[3] Hasso M., Matuskova 1., Svorc L., J Food Compost
Anal. 115, 11 (2022).
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KATECHOLAZOVA AKTIVITA
KOMPLEXU MEDI; V ROZTOKU VS. NA
POVRCHU CASTIC

Michaela Bartova!, Tom4s Mikysek!

tUniverzita Pardubice, Fakulta chemicko-
technologickd, Katedra analytické chemie, Studentska
573, 532 10 Pardubice,
michaela.bartova@student.upce.cz

Podstatou katecholazové aktivity je schopnost
prirodniho ¢i umélého enzymu katalyzovat oxidaci
katechold. Piirodnim enzymem s touto aktivitou je
napf. tyrosindza (EC1.14.18.1.), jejiz aktivni
centrum obsahuje dva atomy médi [1]. Umélé
enzymy jsou Vv tomto piipadé komplexy médi,
které jsou schopné imitovat c¢innost aktivniho
centra uvedené tyrosinazy. Lze je rozd€lovat dle
poc¢tu atomt médi na jednojaderné a vicejaderng,
které jsou tvofeny vétSim poctem atomil medi.
Jednim  zdtvodi syntézy biomimetickych
komplexii médi je jejich vyuziti pro detekci ¢i

stanoveni fenolickych latek. Tyto
tzv. biomimetické senzory jsou stabilné&jsi
v porovndni s biosenzory s imobilizovanou

tyrosinazou [2].

Tento ptispévek zahrnuje experimenty tykajici se
stanoveni a porovnani katecholdzovych aktivit Ctyt
vybranych komplexi médi. Zejména rozdilna
struktura jednotlivych komplexi hraje roli v jejich
katalytické Cinnosti. Kinetickd méfeni popisujici
katecholazovou  aktivitu  byla  provadéna
spektrofotometricky, a to snimanim narustajici
absorbance vlivem vznikajiciho produktu oxidace
substratu (3,5-di-terc-butylkatecholu). Taktéz je
zde popsan mozny zpisob zakotveni vybraného
komplexu na magnetické ¢astice (obr. 1), testovani
pevnosti samotné vazby a stanoveni katecholazové
aktivity takto véazaného komplexu. Soucasti
prispévku je 1 charakterizace téchto ¢astic
s navdzanym komplexem. Tyto z&kladni poznatky
mohou pomoci pii konstrukci novych typu
senzoru.
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Obr. 1 Snimek magnetickych ¢astic s imobilizovanym
komplexem médi ziskany metodou SEM.

Prace byla podporena Univerzitou Pardubice (projekt
¢. SGS-2023-001).

[1] Sys M., Oblukova M., Kolivoska V., Sokolova R.,
Korecka L., Mikysek T.: J. Electroanal. Chem.,
864, 114066 (2020).

[2] Sys M., Kocébova J., Klikarovd J., Novak M.,
Jirasko R., Oblukova M., Mikysek T., Sokolova R.:
Dalton Transactions. 51, 13703 (2022).
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Jarmila Svancarova Lastincova®
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Matuskova 21, 833 16 Bratislava, Slovakia,
jarmila.lastincova@uksup.sk

Some heavy metals are indispensable for us in very
small quantities of essential minerals like Cu, Cd,
Co, Pb, Zn, and Fe. Contamination of wine is not
desirable, therefore it is very useful to determine
heavy metals by suitable methods.The article
presents the heavy metal content in red and white
varietal wines in different vintages from south
Slovakia with protected designation of origin
(PDO) “Juznoslovenska”. The white wine variety
“Rizling vlassky” vintage 2007, as well as the red
variety “Frankovka modra” vintage 2007 was
determined by ,ZAtomic Absorption
Spectrometry*“. The amounts of Pb were found at
59 pg.dm and 73 pg.dm respectively. The Cd
content was 1.60 pg.dm® and 1.79 pg.dm?
respectively and the content of Cu was 183ug.dm-
3 and 262ug.dm™ respectively.

After 13 years the white wine variety “Rizling
rynsky” vintage 2020 from the same PDO
“Juznoslovenska” was tested and determination by
electrothermal-AAS of metals Pb, Cu, and Fe were

done and metal amounts were 10 pg.dm=, 220
pg.dm= and 390 pg.dm respectively. In the red
wine variety “Frankovka modra” vintage 2020 was
determined by ETA-AAS with another
modificator 66 pg.dm= Pb, 420 pg.dm? Fe and
195 pg.dm® Cu.This study aimed to examine
whether the wines in different vintage vary
according to the content of heavy metals. Data
analysis showed no statistically significant
differences and no contamination was found.

1P10

SYNTHESIS AND ANALYTICAL
APPLICATIONS OF CdTe-QD’S
NANOPARTICLES

Ivan Landry Yumdjo Youmbissi, Petra Humajova,
Patrik Baliak, Alzbéta Jebavé, Lenka Rezacova,
Ptemysl Lubal

Department of Chemistry, Prirodovedecka fakulta,
Masarykova univerzita, Kamenice 5, 625 00 Brno, CR,
493489@mail.muni.cz

The recent nanotechnological methods enable the
assembly and characterization of well-defined
objects in nanometer scale. The quantum-dot (QD)
colloid particles of diameter 1-10 nm are usually
low-soluble CdTe compounds and their solubility
is increased by surface covering of thiol containing
compounds and also by increase of solution pH
which leads to dissociation of functional
carboxylate and/or protonated amine groups. Their
exceptional  physico-chemical and  optical
properties as well as higher photostability
compared to organic fluorophores can be used for
development of new analytical methods for the
detection and determination of ions and molecules
important in biology and medicine. QD-based
nanoparticles exhibit broad excitation and narrow
emission band where their position depends on
their kind, morphology and size and thus the
maximum of emission band can be tuned by
synthetic process.

This contribution deals with synthesis and
characterization of various QD-CdTe
nanoparticles covered by thiol containing
compounds (e.g. mercaptopropionic  acid,
dimercaptosuccinic acid, glutathione, cysteine, 2-
mercapto-ethanesulfonic acid etc.). The physico-
chemical processes of nanoparticles in presence of
Cu(Il) and Pb(I1) ions were studied and some of
them were employed for their analytical
determination by means of luminescence
spectroscopy. The analytical procedure was
optimized for experimental conditions (e.g. pH,
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concentration of nanoparticles and analyte) and
then it was utilized for determination of both metal
ions in water samples. The proposed simple and
fast method can be employed for environmental
analysis.

Tato prace vznikla za podpory grantu Masarykovy
univerzity — (MUNI/A/1421/2022),  MSMT  CR
(LTC20044) a EU programu (COST CA18202 Nectar
Action).
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TECHNIQUES AND HPLC ANALYSIS OF
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Katarina Hrobotiova', Andrea Spackoval, Jana
Sadecka?!

ISlovak University of Technology in Bratislava,
Faculty of Chemical and Food Technology, Institute of
Analytical Chemistry, Radlinského 9, 812 37
Bratislava, Slovak Republic,
katarina.hrobonova@stuba.sk

Sample preparation is an important step in the
process of chemical analysis for determination of
compounds (e.g. using chromatographic methods).
Analytical protocols include traditional and
advanced extraction techniques, among which
extractions using solid adsorbents are also
represented. The use of advanced selective
materials as adsorbents in sample pre-treatment
techniques is currently being introduced into the
methods. The objective of the contribution is to
introduce adsorption material, molecularly
imprinted polymers (MIP), that are more selective,
easily prepared, and can improve efficiency and
selectivity of conventional methods. MIPs have
shown great potential in extractions and
separations. The examples of applications these
advanced materials as adsorbents in solid phase
extraction of complex samples, such as natural
plant materials, foods, personal care products,
before their HPLC analysis will be presented in
contribution. Various imprinting and
characterization techniques were used for
fabrication and evaluation of MIPs, resulting in
adsorbents with desired properties applicable in
several extraction formats, such as SPE in
cartridges, miniaturized SPE (e.g. pipette-tip SPE),
magnetic  extraction, and separation  of
enantiomers. The application of MIP in extraction
methods is advanced also due to their reusability,
reducing analysis time and solvents [1, 2].

This work was supported by the Scientific Grant Agency
VEGA of the Slovak Republic (grant number
1/0159/20).

[1] Hroboniova K., Vybohovad V., Lomenova A,
Spackova A., Svitkova V.: Monatshefte fir Chemie
- Chemical Monthly 153, 1037 (2022).

[2] Spatkova A., Hrobotova K.: Chem. Listy 117, 290
(2023).
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MAGNETIC VERSION FOR THE
EXTRACTION OF PANTHENOL FROM
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Bratislava, Slovakia, andrea.spackova@stuba.sk

HPLC analysis of complex samples such as creams
and body lotions mostly require sample
preparation for analyte isolation. Traditional
procedures include liquid-liquid extraction (LLE)
followed by purification and/or concentration of
analyte using solid phase extraction (SPE) on
conventional adsorbents (e.g. C18, ionex). Their
disadvantages are low selectivity, organic solvent
consuming, multiple steps which takes a lot of
time and environmentally unfriendly character. To
improve the selectivity to the target analytes,
molecularly imprinted polymer (MIP) as sorbents
in SPE was developed. MIP-based SPE is realized
mostly in cartridge form, but an alternative is
dispersive-SPE  with magnetic MIP. These
approaches were applied in the analysis of
personal care products for the determination of
panthenol. This work is focused on preparation
and characterization of MIP and its magnetics
version MMIP (imprinted polymers on the surface
of magnetic particles). MIPs and MMIPs
fabricated with 4-vinylpyridine as monomer and
methanol as porogen, were tested as SPE
adsorbents for extraction of panthenol from milk-
type of personal care products. The extracts were
analyzed by HPLC-DAD method. Proposed MIP-
based procedures were compared with traditional
LLE followed by SPE [1-3].

This work was supported by Slovak Research and
Development Agency under contract number VEGA
1/0159/20 and the Project of Young researcher at
FCHPT STU in Bratislava (Preparation, evaluation of
some properties and application of polymer sorbents in
the analysis of cosmetic product).
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POLAR STATIONARY PHASES IN
HYDROPHILIC INTERACTION LIQUID
CHROMATOGRAPHY MODE
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Meésto, 812 15 Praha,
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The glycopeptide analysis is a challenging task
mainly due to the glycan macro- and
microheterogeneity,  their  low ionization
efficiency and abundance in complex samples [1].
To overcome these limitations, enrichment
methods have been introduced to glycoproteomic
analysis. Due to the polar character of the
glycopeptides, solid phase extraction (SPE) on
polar stationary phases in hydrophilic interaction
liquid chromatography mode (HILIC) is a
promising technique, which provides high
selectivity towards glycosylated peptides. In this
work, we studied the influence of the experimental
conditions for the enrichment of human
immunoglobulin G glycopeptides using SPE-
HILIC. The enrichment was carried out on an
unmodified-silicagel stationary phase, while
different  elution  solvents (acetonitrile,
isopropanol, and methanol) were tested to achieve
the best enrichment efficiency. Among the tested
solvents, acetonitrile provided the best results of
the enrichment. We tested different concentrations
of acetonitrile during the elution and conditioning
steps. At last, a sample of human plasma was
prepared and enriched by SPE-HILIC. We
observed that the abundance of non-glycosylated
peptides successfully decreased after the
enrichment. Our results showed that tuning the
experimental conditions during the enrichment
step is an essential step in glycoproteomic
analysis.

This work has been supported by the Grant Agency of
Charles University, project No 336421.

[1] PatwaT., Li C., Simeone D. M., Lubman D. M.:
Mass Spectrometry Reviews. 29, 5, (2010).
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MOZNA USKALI A CESTY K JEJICH
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Elektrochemické metody se osvédcily jako
vynikajici analytické néstroje v oblasti studia
nukleovych kyselin, vCetné charakterizace jejich
struktury — naptiklad monitorovani denaturace
dvoufetézcové DNA v roztoku a na elektrodach,
detekce zlomii a jinych poskozeni, nebo
konformacnich zmén spojenych s piitomnosti
superhelikalniho vinuti [1]. Obecné lze fici, Ze
strukturu  DNA je mozno elektrochemicky
studovat s vysokou spolehlivosti na zakladé
méfeni vlastnich redukénich, oxida¢nich nebo
tensametrickych signaltt bazi, pokud pracujeme
srelativné dlouhymi molekulami DNA o
pramérné nukleotidové sekvenci a je nasim cilem
rozlisit dvoufetézcovou a jednotetézcovou DNA.
Pti studiu alternativnich struktur DNA, jako jsou
napf. guaninové [2] nebo cytosinové kvadruplexy,
vSak vstupuji do hry dalsi faktory, jako je
asymetrie v nukleotidovém slozeni jednotlivych
fetézcu ovlivilyjici jejich interakce s povrchem
elektrody, repetitivni charakter zkoumanych
molekul a zavislost elektrochemickych signall
urcitych bazi (napf. guaninu) na ptitomnosti jinych
bazi. Kvuli témto jeviim neni vzdy jednoduché
rozhodnout, zda dané strukturni uspotradani
detekované nezavislou metodou v roztoku existuje
i vadsorbovaném stavu na povrchu elektrody.
K ptekonani téchto obtizi mohou byt vyuzity
alternativni nepfimé metody, napf. vyuZiti
elektroaktivnich sond k vyhodnoceni
kompaktnosti adsorbovanych vrstev  DNA na
elektrodach [3] nebo metoda zaloZzend na
sledovéni rozdild rychlosti hybridizaci DNA na
grafitové elektrodé za podminek stabilizace a
destabilizace svinuté sekundarni struktury.

Tato prace vznikla za podpory Grantové agentury
Ceské republiky (grant ¢. 23-05688S).

[1] Palecek E., Bartosik M.: Chem. Rev. 112, 3427
(2012).

[2] Vidlakova P., Pivonkova H., Kejnovska I., Trnkova
L., Vorlickova M., Fojta M., Havran L.: Anal.
Bioanal. Chem. 407, 5817 (2015).

[3] Dobrovodsky D., Danhel A., Mothes-Martin E.,
Pratviel G., Renciuk D., Fojta M.: Electrochim. Acta
442, 141878 (2023).
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1P15
KOMPLEXY DNA OLIGONUKLEOTIDU A
SLOZEK DNA S IONTY RTUTI

Monika Hermanova?, Marcela Hruskoval?, Ludék
Havran?, Miroslav Fojta®

1Bi0ﬁzzikdlm' ustav AV CR, v.v.i., Krdlovopolska 135,
612 00, Brno, Ceskd republika, hermanova@ibp.cz
2Piirodovédecka fakulta, Masarykova Univerzita,
Kotlarska 267/2, 602 00 Brno, Ceskd republika

Kromé pfirozeného zptisobu parovani nukleobazi
prostiednictvim vodikovych mustkt [1] byla
popsana i moznost tvorby para  bazi
prostfednictvim iontli piechodnych kovi, pficemz
nejlépe popsanym typem je tvorba komplext
thyminu se rtuti, kdy je atom rtuti vazan mezi
atomy dusiku v poloze 3 obou thyminovych
zbytkti [2]. Této interakce a nasledné tvorby
sekundarnich struktur DNA je hojn€ vyuzivano pii
konstrukci senzort pro detekci rtuti [3]. Schopnost
slozek nukleovych kyselin i DNA oligonukleotidi
tvorit komplexy s ionty rtuti Ize sledovat i pomoci
elektrochemickych metod a visici rtut'ové kapkové
elektrody (HMDE), ¢ehoz bylo vyuzito v této
praci. Interakce se rtuti byla pomoci tohoto
pfistupu studovana - kromé pfirozenych slozek
DNA - i u nékterych modifi—kovanych bazi,
konkrétné thiopyrimidint, coz jsou pyrimidinové
baze, kde byl néktery atom Kkysliku nahrazen
atomem siry. Ziskané vysledky ukazuji schopnost
tvorby komplext se rtuti jak pro jiz popsany

thymin, kdy nejvyraznéjsi signaly Dbyly
pozorovany u thyminu ve forme

homooligonukleotidu dTso, tak i pro guanin ve
formé nukleosid trifosfatu. Signaly komplext bazi
se rtuti byly podle o¢ekavani pozorovany i u
vybranych thiopyrimidinti.

Tato prace vznikla za podpory Grantové agentury
Ceské republiky (grant ¢. 21-46325L).

[1] Hason S., Pivonkova H., Vetterl V., Fojta M.: Anal
Chem 80, 2391 (2008).

[2] Liu G. F., Li Z. W., Zhu J. F., Liu Y., Zhou Y., He
J. L.: New J Chem 39, 8752 (2015).

[3] Sahin S., Caglayana M. O., Ustiinda Z.: Talanta
220, 121437 (2020).
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VYVOJ CITLIVEHO A SELEKTIVNEHO
ELEKTROCHEMICKEHO BIOSENZORA
PRE DETEKCIU VIROIDOV (CBCVD)

Ondrej Hesko!, Monika Hermanova?, Alnilan Cristina
Barros Lobato?, Miroslav Fojtat
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2Department of Analytical Chemistry, National
Institute of Chemistry, Hajdrihova 19, Ljubljana,
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Citrus bark cracking viroid (CBCVd) je RNA
viroid, ktory okrem citrusov napada aj rastliny
chmel'u a znizuje jeho vynosy. Pre Gi¢inné riadenie
a obmedzenie Sirenia viroidaa a minimalizaciu
Skdd  sposobenych takymito infekciami je
nevyhnutné neustale a ucinne monitorovat’ ich
moznu pritomnost. Okrem konvenénych technik
na detekciu viroidovej RNA za vyuzitia
elektroforézy v polyakrylamidovom géle, ako aj
metod zalozenych na amplifikacii (PCR, RT-
LAMP), sekvenécii a hybridizAcii viroidovej RNA
(northern-blot)  [1], elektrochémia ponulka
alternativnu metodu citlivého, rychleho, lacného a
senzitivneho senzora.

Elektrochemické metddy na detekciu $pecifickej
sekvencie DNA/RNA sa vicsinou spoliehaju na

detekciu  signdlu  pomocou  inkorporovanej
redoxne-aktivnej  znaCky alebo  pomocou
biokonjugovatelnej znacky (modifikécia

biotinom) spojenou s enzymovym detekénym
systémom (enzym konjugovany o)
streptavidinom). KedZe analytom je viroidova
RNA, je potrebné pouzit’ reverznu transkripciu na
premenu RNA na komplementarnu cDNA.
Technika  spociva v inkorporacii  biotinom
oznaCenych nukleotidov pocas PCR/LAMP
amplifikacie alebo pomocou metddy predlzovania
priméra (PEX), nasledovana adsorpciou biotinom

oznacenych produktov na elektrodu
z pyrolitického  grafitu (PGE) a pripojenim
enzymu streptavidin-alkalickej fosfatazy.

Nasledne je generovany elektroaktivny indikator
enzymatickou reakciou z neaktivneho substratu
(1-naphtol je uvolneny z jeho fosfoesteru), ktory
je detekovany elektrochemicky [2].

Prezentované techniky moézu rozsirit' vyuzitie
elektrochémie na PGE v ramci analyzy a detekcie
Specifickej  sekvencie DNA/RNA  (viroidu
CBCVd) a pri vyvoji novych biosenzorov.

Tato praca vznikla za financnej podpory Grantovej
agentiiry Ceskej republiky (projekt ¢.27-46325L).
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[1] X. Nie, R.P. Singh, Viroids and Satellites, Elsevier,
2017: pp. 347-356.

[2] L. Héronikova, J. gpaéek, et al., Monatshefte Fiir
Chemie - Chemical Monthly. 146 (2015) 849-855.
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VOLTAMETRIE S LINEARNIM SCANEM
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Elimina¢ni voltametrie s linearnim scanem
(EVLS) pfedstavuje jiz  téméf  tradicni
matematicko-voltametrickou metodu ziskavani
podrobngjsich  informaci o registrovanych
elektrochemickych signalech, jez mohou pfispét
k lepSimu porozuméni analyzovanych systémd [1,
2]. Ve WOS Ize najit téméeft sto publikaci, které se
zabyvaji vyvojem ¢i aplikaci eliminac¢nich metod
(pti 1500 citacich). Po vice nez C¢tvrtstoleti
existence EVLS je jiZz mozno provést SWOT
analyzu, tj. shrnout jeji silné stranky (napf. striktné
teoretické zaklady, moZnost eliminovat, zachovat
nebo kombinovat ptispévky jednotlivych proudt —
nabijeciho, difazniho, kinetického,
ireverzibilniho; moZnost objasnit mechanismus
elektrodovych procest, rozsifit potencialové okno,
separovat prekryvajici se signaly, stanovit sou¢in
koeficientu prenosu naboje a poctu elektront,
rozlisit reakci latky v adsorbovaném stavu [3]
nebo piedfazenou chemickou reakci, potlacit
matricni efekty; Siroké pouZziti v anorganicke,
organické, molekularni, farmaceutické, analytické
chemii [3], toxikologii i biochemii), slabé stranky
(hlavni pfedpoklad, ze registrovany voltametricky
proud je prostym souc¢tem jednotlivych piispévki,
neni vzdy splnén; kvypoftim je potieba
registrovat vice voltamogramil v pomérné Sirokém
rozsahu rychlosti scanu a za stejnych pocatecnich
experimentalnich  podminek  pro  vSechny
rychlosti), ptilezitosti (napf. snadna imple—
mentace vypocetnich procedur do vyhodnoco—
vaciho softwaru, slibné sméry rozvoje) a hrozby
(napf. neochota vyrobci zabudovat EVLS do
vyhodnocovaciho softwaru, nedostate¢né rozsiteni

teorie EVLS mezi elektrochemiky, EVLS neni
predmétem vyuky na vysokych skol&ch).

Tento vyzkum byl podporen Ustavem fyzikalni chemie J.
Heyrovského AV CR, v.wv.i. (projekt ¢ 997123),
Grantovou agenturou CR (projekt ¢. GACR 20-01589S)
a Masarykovou univerzitou (MUNI/A/1539/2021 a
MUNI/A/1421/2022).

[1] Dracka O.: J. Electroanal. Chem. 402, 19 (1996).

[2] Trnkova L.: J. Electroanal. Chem. 905, 115961
(2022).

[3] Skopalova J., Navratil T.: Chem. Anal.-Warsaw 52,
961 (2007).
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NETRADICNI SPOJENI
ELEKTROCHEMIE S HMOTNOSTNI
SPEKTROMETRII: ANALYZA
ELEKTROLYTICKYCH PRODUKTU
ADSORBOVANYCH NA ELEKTRODE

Jana Skopalova, Radek Jerga, Petra Krejéi, Petr
Bednaf, Petr Bartak

Univerzita Palackého v Olomouci, Prirodovédecka
fakulta, Katedra analytické chemie, 17. listopadu
1192/12, 779 00 Olomouc, Ceskd republika,
jana.skopalova@upol.cz

Elektrochemie se kromé rozsahlého vyuziti v
oblasti méfeni fyzikalné-chemickych veli¢in a
analyzy elektrochemicky aktivnich latek pouziva
stale Castéji k elektro-syntetickym téelim a také
ke studiu mechanisma redoxnich a metabolickych
premén biologicky aktivnich latek, jako jsou
lé¢iva, pesticidy a xenobiotika obecné. Pro
analyzu produktli redoxnich reakci lze pouzit
celou fadu analytickych pfistupti. Reakéni
produkty Vvroztoku se nejcastéji analyzuji
metodami chromatografickymi a/nebo
spektralnimi.  Sledovani  vzniku reaktivnich
meziprodukti ¢i produkti umoziuji on-line
spojeni elektrochemie s IC, UV-vis, Ramanovou
[1] nebo hmotnostni spektrometrii [2].

Nékteré biologicky vyznamné latky tvoii reaktivni
meziprodukty podléhajici naslednym reakcim za
tvorby oligomernich produktt, které zistavaji
adsorbovany na povrchu pracovni elektrody a jsou
obtizn¢ detekovatelné v roztoku. Pro analyzu
takovych latek byla zkonstruovéna specialni
elektroda ze svazku uhlikovych vldken (uhlikova
Stétickova elektroda, CFBE), kterou lze pouZit
jako sondu pro hmotnostné spektrometrickou
analyzu pevnych latek za atmosférického tlaku
(ASAP-MS) [3]. CFBE s naadsorbovanymi
elektrochemicky generova—nymi produkty se vlozi
do iontového zdroje, v némz jsou latky z jejiho
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povrchu  tepelné  desorbovany, ionizovany
v koronovém vyboji a nasledné analyzovany
hmotnostni spektrometrii. Praktické vyuziti CFBE
bude ilustrovano na ptikladech analyzy produktt
elektrochemické  oxidace  polybromovanych
fenoltt (tribromfenolu a pentabromfenolu) a
heterocyklt s N-fenylovym motivem, ktery je
soucasti skupiny latek zneuzivanych jako pouliéni
drogy.

Tato prace vznikla za podpory Univerzity Palackého
v Olomouci (projekt IGA_PrF_2023_027) a Grantové
agentury Ceské republiky (projekt 20-073508).

[1] Ibanez D., Garoz-Ruiz J., Heras A., Colina A.:
Anal. Chem. 88, 8210 (2016).

[2] Portychova L., Schug K.A.: Anal. Chim. Acta
993, 1 (2017).

[3] Skopalova J., Bartak P., Bednat P., Tomkova
H., Ingr T., Lorencova 1., Kucerova P., Papousek R.,
Lemr K.: Anal. Chim. Acta 999, 60 (1018).
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FOR CARBON BLACK IN
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3Charles University, Faculty of Science, Department of
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Environmental Electrochemistry, Hlavova 2030/8,

128 43, Prague 2, Czech Republic

The search for new scientific methodologies and
eco-friendly as well as low-cost materials is
becoming more evident, for example, through the
use of renewable materials. In this study, we have
investigated the use of biomass as a green
alternative to the carbon black material for the
fabrication of cost-effective, disposable and
portable electrochemical sensors [1, 2]. The bulk
approach has been adopted for constructing the
screen-printed sensors with various mutual ratios
of biochar (BIO) and carbon black (CB): (BIO:CB
= 0:100; BIO:CB = 25:75; BIO:CB = 50:50;
BIO:CB = 75:25; BIO:CB = 100:0). Detailed
characterization of the fabricated sensors was

carried out by scanning electron microscopy,
Raman spectroscopy, and electrochemistry by
performing cyclic voltammetric (CV) experiments
with “outer-sphere” (cationic [Ru(NHs)g]*"/?* and
anionic [IrClg]*”*") or “inner-sphere” (anionic
[Fe(CN)e]**") redox indicators. Afterwards, the
performance of sensors for the voltammetric
sensing of model analytes has been assessed. The
special attention has been paid to investigation and
comparison of main analytical features
(sensitivity, linear dynamic range, limit of
detection) and method validation. The results of
this study will extend the knowledge in the design
of electrochemical (bio)sensors, highlighting
current trends and possible practical challenges in
their realisation and application.

This work has been supported by Grant Agency of the
Slovak Republic (VEGA No. 1/0159/20 and 1/0017/23)
and project of EU European Structural and Investment
Funds: Operational Programme Research,
Development and Education
(CZ.02.2.69/0.0/0.0/18_053/0016976).

[1] Kalinke C., de Oliveira P. R., Bonacin J. A, et al.:
Green Chem. 23, 5272 (2021).

[2] Spanu D., Binda G., Dossi C., Monticelli D.:
Microchem. J. 159, 105506 (2020).
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Radiolarity, kifemit¢é horniny s podstatnym
zastoupenim  mfizovci  (radiolarii)  mezi
mikrofosiliemi, byly v dobé kamenné vyuzivané
k vyrobé nastroju ¢i jinych artefaktti v celé stiedni
Evropé. Dané artefakty lze tak mj. vyuzit
ke studiu mobility populaci a jejich zmén v
mladopaleolitickych kulturdch aurignacienu (ca
42-30 tisic let BP)
a gravettienu (ca 33-24 tisic let BP) [1]. Vzhledem
k rozlicnosti ~ optickych, petrofyzikalnich a
chemickych vlastnosti radiolariti je pro rozliseni
jejich provenience nutné uplatnit multimodalni
ptistup. Na§ vyzkum testoval moznost rozliSeni
radiolaritd z Sesti riznych oblasti stfedni Evropy
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(1. Severni vapencové Alpy, 2. bradlové pasmo
Zéapadnich Karpat vokoli Vidné, 3. zapadni
Slovensko, 4. polské Pieniny, 5. oblast pod
Palavskymi vrchy, 6. pohofi Gerecse), pifiCemz
bylo vyuzito kombinace meétfeni barvy pomoci
spektrofotometrie a prvkové analyzy pomoci
rentgenové fluorescence (XRF) a spojeni laserové
ablace s hmotnostni spektrometrii s induk¢éné
vazanym plazmatem (LA-ICP-MS). V ramci
prednasky se zamétime na vyvoj, optimalizaci LA-
ICP-MS metody pro prvkovy screening vice nez
47 prvka (Li, Be, B, Mg, Ca, Ti, V, Cr, Mn, Fe,
Co, V, Ni, Cu, Zn, Ga, As, Rb, Sr, Y, Zr, Nb, Mo,
Cd, Sn, Sb, Cs, Ba, La, Ce, Pr, Nd, Sm, Eu, Gd,
Th, Dy, Ho, Er, Tm, Yb, Lu, Hf, Ta, W, Pb, Bi, Th,
U). Pokrocilé statistické metody odhalily, ze
konkrétni provenienci radiolariti lze urcit
porovnanim obsahti Ba, Li, B a Sr.

Tento vyzkum byl financovan z projektu 22-05547S
Grantové agentury Ceské republiky.

[1] Brandl, M., Hauzenberger, C., Postl, W., Martinez,
M. M., Filzmoser, P., Trnka, G.: Quaternary
International 351 (2014).
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V stcasnosti je pozorovany zvysujuci sa trend
zhorSovania kvality vody, ktory predstavuje vazny
celosvetovy  problém  najmd v kontexte
klimatickych  zmien. Medzi hlavné zdroje
prispievajuce k ohrozeniu vodnych zdrojov patri
upravena a neupravena odpadovd voda,

polnohospodarstvo a priemysel [1]. Avsak, za
posledné desatrocia sa dosiahol velky pokrok
v oblasti vyvoja novych technol6gii na Upravu
acistenie vdd. Medzi ne patria tiez
elektrochemické procesy, ktoré su alternativhym
rieSenim pre degradaciu polutantov vratane
vysoko perzistentnych [2].

Vradmci  vyskumu sme sa zamerali na
elektrochemickd oxidéaciu vybranych vysoko
perzistentnych ~ mikropolutantov ~ (sartanové
lieCiva, azofarbiva, plastifikatory), ktoré maju
nizku ucinnost’ odburania a zaroven vykazuju

toxicky  potencidl.  Ziskané  vzorky po
elektrochemickej oxidacii boli analyzované
S vyuzitim kombinacie kvapalinove;j
chromatografie a tandemovej hmotnostnej

spektrometrie (LC-MS/MS). Pri elektrochemickej
oxidéacii dochadza k interakcii aktivnych radikalov
a poévodnych zlucenin kontaminantov za vzniku
neznamych degrada¢nych a transformacnych
produktov (DPs a TPs). Vznikajlce DPs a TPs je
dolezité spolahlivo identifikovat’, nakol’ko moézu
byt potencidlne toxické. Pre identifikdciu
vznikajucich DPs a TPs bola vyuzita kombinacia
kvapalinovej chromatografie S vysoko
rozliSovacou hmotnostnou spektrometriou (LC-
HRMS). Pre kazdy zo Studovanych perzistentnych
polutantov bola vyhodnotena Gi¢innost’ odstranenia
a v ramci necielenej analyzy a analyzy
o¢akavanych zlucenin boli identifikované DPs
a TPs.

Predmetna praca vznikla za finanénej podpory
Agentary na podporu vyskumu a vyvoja (APVV-19-
0250) a Grantu Univerzity Komenského
(UK/140/2023).

[1] Novakova P., Svecova H., Boiik A., Grabic R.:
Environ Monit Assess. 195:739 (2023).

[2] Martinez-Huitle A.C., Panizza M.: Curr Opin
Electrochem. 11, 62-71 (2018).
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VPLYV TRIKLOSANU A STRIEBORNYCH
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Jana Blaskovicova
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Triklosan (TCS) je Sirokospektralne
antimikrobialne Cinidlo, ktoré sa pouziva v
produktoch  osobnej  hygieny,  zdravotnej
starostlivosti a klinickej praxi [1]. Jednym z
dolezitych aspektov sledovania toxicity latok je
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monitorovanie ich vzajomnej interakcie s DNA. V
ludskych bunkdch TCS spdsobil vyznamné
zniZenie metylacie DNA [2]. TCS mé vplyv na
vznik chromozomalnych aberacii, poskodnie
DNA a tvorbu zlomov DNA retazcov. K
poskodeniu Struktiary DNA dochadza aj vplyvom
produktov  degradacie =~ TCS.  Strieborné
nanocastice (AgNP), podobne ako TCS, maju
antimikrobialne vlastnosti a po expozicii vstupuju
do organizmu. Kedze AgNP sa spolu s TCS
vyskytovali v produktoch Ustnej hygieny, sledoval
sa ich vzdjomny vplyv na Struktaru DNA pomocou
voltampérometrickych elektrochemickych metdd.
Testovali sa dve rozne velkosti AgNP (asi 15 nm
a 37 nm). Elektrochemické spravanie TCS bolo
sledované na elektrode zo skloviteho uhlika
(GCE), a jeho vplyv na Struktiru DNA ako aj
synergicky efekt za pritomnosti AgNP sa skimal
na biosenzore s DNA z lososich spermii
(DNA/GCE). Na sledovanie mnozstva zachovane;j
DNA  sa  vyuzivali metédy  cyklickej
voltampérometrie (CV) a S$tvorcovovinovej
voltampérometrie (SWV). Zistilo sa, ze AgNP
maji ochranny uc¢inok voci poskodeniu DNA
vyvolanému TCS. Najvyraznejsi vplyv mali 15 nm
AgNP, ktoré za sucasnej pritomnosti TCS zvysili
podiel zachovanej DNA z 55 % na 64 % [3].

Prdca bola financne podporend Vedeckou grantovou
agenturou MS SR a SAV (projekt ¢. 1/0017/23).

[1] Oliver M., Kudlak B., Wieczerzak M., Reis S., Lima
S.A.C., Segundo M.A., Miro M.: Sci. Total Environ.
719, 137358 (2020).

[2] MaH., Zheng L., Li Y., PanS., Hu J., Yu Z., Zhang
G., Sheng G., Fu J.: Chemosphere 90, 1023-1029
(2013).

[3] Blaskovi¢ova J., Labuda J.: Sensors 22, 4332
(2022).
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VALIDACE METODY PRO STANOVENI
AMINOKYSELIN V PUDACH

Sylvie Kiizenecka!, Veronika Hajkova?, Hana
Burdova!

YFakulta Zivotniho prostiedi, Univerzita Jana
Evangelisty Purkyné v Usti nad Labem, Pasteurova
15, 400 96 Usti nad Labem, sylvie.krizenecka@ujep.cz
2Prirodovédecka fakulta, Univerzita Jana Evangelisty
Purkyné v Usti nad Labem, Pasteurova 15, 400 96
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Kvalita pidy znacné urCuje vynosy péestovanych
plodin. Soucasti této pidy je i mala, ale dilezita

cast rhizosféra, coz je plida v tésné blizkosti
kotentl. [1]. V rhizosféfe pfijimaji kofeny rostlin
vodu a ziviny z pidy a ptsobi na pfilehlou ptdu
prostiednictvim  produkovanych  kofenovych
exudatii. Kofenové exudaty obsahuji organické
kyseliny, sacharidy, aminokyseliny,
specializované metabolity, peptidy, proteiny,
ureidy a lipidy [2]. Pii biotickému a abiotickému
stresu muze rostlina akumulovat vy$§i mnozstvi
aminokyselin z divodu pftiznivych ucinkd pfi
aklimatizaci na stres. Dale se mohou
aminokyseliny hromadit jako zasoba ptebytecného
dusiku v dtsledku poskozeni bungk.

Stanoveni aminokyselin v ptdé napomaha k

pochopeni reakci rostlin na stres [3]. Proto je

dilezité vyvijet a validovat postupy i analytické
metody k jejich  preciznimu  stanoveni.

Aminokyseliny  se  vrhizosféfe  vyskytuji

v nizkych koncentracich, proto analyticka metoda

musi byt citliva aselektivni. K extrakci

aminokyselin byla pouZita riizna extrakéni ¢inidla

(CH3sCOONHy4, NazSQs, deionizovana H,0O a smés

methanol + deionizovana H;0). Obsah

aminokyselin byl stanoven pomoci kapalinové
chromatografie s hmotnostnim detektorem ato
pfimym nastfikem na koloné HILIC nebo po
derivatizaci pomoci MetAminoKitu na koloné

C18. Studie byla provedena na pudé

kontaminované naftou.

[1] Ahkami Amir H., Allen White R., Handakumbura
P., Jansson Ch.: Rhizosphere 3, 233 (2017).

[2] Bobille H., Limami A. M., Robins R., Cukier C.,
Floch Le G., Fustec L.. Soil Biology and
Biochemistry, 101, 226 (2016).

[3] Okunev R. V.: Water, Air, & Soil Pollution 11, 230
(2019).

Chemzi 19/1 (2023)

81




Prednasky — sekcia 2

PREDNASKY - SEKCIA 2:
FYZIKALNA CHEMIA

2P01

ELEKTROCHEMICKA STUDIE
VYBRANYCH ACYLGERMANU

Vojtéch Bi¢ak'?, Alan Liska!, Jiti Ludvik?®, Michael
Haas®

YWstav fyzikalni chemie J. Heyrovského AV CR, v.v.i.,
Oddéleni molekularni elektrochemie a katalyzy,
Dolejskova 3/2155, 18223 Praha, Cesko,
vojtech.bicak@jh-inst.cas.cz

2University of Chemistry and Technology Prague,
Technickd 5, 166 28 Praha, Czechia

SInstitute of Inorganic Chemistry, Technische
Universitat Graz, Stremayrgasse 9, A-8010 Graz,
Austria

Acylgermany piedstavuji relativné novou skupinu
latek snizkou toxicitou pro ¢loveéka, ktera
umoziuje pouziti v dentalni mediciné (bilé zubni
vyplng). Vyuziva se vlastnosti fotoiniciovat
radikalové polymerizace. Tento mechanismus jiz
byl popsan [1].

Fotochemické vlastnosti acylgermanti 1ze studovat
UV-VIS spektroskopii ¢i popsat kvantovymi
vytézky. Ke studiu elektronové struktury Ize
vyuzit také elektrochemické metody [2]. Prvni
redukéni d€j uacylderivati je zpravidla
reverzibilni (termodynamicky), coz umoznuje
korelaci s teoretickymi modely.

V ramci prispévku bude diskutovano
elektrochemické chovani acylgermanti
v zdkladnim a excitovaném stavu. Zabyvat se
budeme: a) mono, di, tri, tetraacylgemany, b)
tetraacylsilany, -germany, -stannany, c) di,
trinukledrnimi polyacylgermany (linerni
a cyklické struktury), d) halogenderivaty, e)
enolaty. Vysledky byly ziskany pomoci DC-
polarografie a cyklické voltametrie v aprotickém
prostiedi (THF, DMF).

Vliv heteroatomid (Ge, Si, Sn) na vysledné
elektrochemické chovani neni zasadni, jelikoZ jsou
kovalentn¢ vazany ve stabilni  struktufe.
Srostoucim pocétem acylovych skupin je prvni
redukéni potencial méné negativni.
U vicejadernych acylgemant hraje velkou roli
povaha  spojovniku.  Alifaticky  spojovnik
neumoznuje elektronovou komunikaci mezi
vazanymi redox centry. U latek s aromatickym
spojovnikem byl pozorovan nejvétsi rozsah
komunikace (posun potenciélu) v ptipadg, Ze obé

redox centra byla navazana v para-poloze.
Halogenderivaty se reduktivné dehalogenuji.
Enolaty se v dostupném potencidlovém rozsahu
neredukuji, redukuje se pouze protiion.

Autori dékuji za financni podporu projektiim GACR 21-
23261S, NAWI Graz, RVO: 61388955.

Vypocetni zdroje byly poskytnuty projektem ELIXIR-CZ
(ID:90255), cast mezindarodni ELIXIR infrastruktury.

[1] Haas M., Radebner J., Eibel A., Gescheidt, G.,
Stueger, H.: Chemistry - A European Journal 24,
8258 (2018).

[2] Frihwirt P., Liska A., Wasdin P.T., Kelterer A.-M.,
Haas M., Ludvik J., Gescheidt G.: Organometallics
39, 2257 (2020).

2P02
METODA SKUPINOVYCH PRISPEVKU
PRO KVALIFIKOVANE ODHADY

PRVNICH REDOXNICH POTENCIALU

Alan Ligka', Vojtéch Bicak'?, Jifi Ludvik®

L0ddéleni molekuldrni elektrochemie a katalyzy, Ustav
fyzikalni chemie J. Heyrovského AV CR, v.v.i.,
Dolejskova 3/2155, 182 23 Praha, CR, alan.liska@jh-
inst.cas.cz

2Vysoka skola chemicko-technologicka v Praze,
Technicka 5, 166 28 Praha, CR

K empirickym odhadim elektrochemickych
potencialt Ize klasicky vyuzit Hammettovy nebo
Taftovy rovnice, pokud studovany systém spliuje
strukturni podminky daného modelu, jsou zaroven

znamy  potiebné  konstanty  (reakéni a
substituentové) a referencni potencial
nesubstituovaného  derivadtu.  Diky  snadné

dostupnosti  kvantové chemickych vypocti v
souCasnosti se uvedené postupy spiSe nez k
odhadiim redoxnich potencialii neznamych latek
pouzivaji naopak pri vyhodnocovani
experimentalnich ~ vysledki  jako  kritérium
jednotného mechanismu.

Ponévadz standardni redoxni potencidly jsou
termodynamické veliCiny linearné korelované se
zménami reakéni Gibbsovy energie piislusné
poloreakce (1), nabizi se mySlenka zacit budovat
nové schéma pro odhady pravé od strukturnich

prispévkid ke standardni slucovaci Gibbsove
energii (2).

AGY% = -nE°F (1)

AGOr = Zi(viAGOf,i) (2)
Zplsobii  provedeni metody  skupinovych
prispévkid pfi odhadovani termodynamickych

veli¢in je mnoho. Obvykle se jedna o organické
molekuly v plynném stavu [1]. Pokud jde o
solvataci, existuji moznosti uréeni hydrata¢nich
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termodynamickych veli¢in [2]. U castic ve stavu
vodného roztoku lze nejcastéji dohledat pouze
hodnoty podminénych slucovacich Gibbsovych
energii AG®¢ vypocitané z rovnovaznych konstant
biochemickych reakci [3].

Zatimco dostupnost experimentélnich dat pro
regresni analyzu je znané omezenda, termo—
chemické udaje pro libovolnou ¢éstici jsou
dostupné pomoci teoretickych vypocti. V ramci
prispévku budou diskutovany piredbézné vysledky
probihajici teoretické studie v kontextu specifik a
efektivity jednotlivych kvantové chemickych
pristupi.

Tato prace vznikla za podpory grantu GACR 21-23261S
a interni podpory RVO: 61388955. Vypocetni zdroje
byly poskytnuty z projektu (e-INFRA CZ LM2018140) s

podporou Ministerstva Skolstvi, mladeze a télovychovy
Ceské republiky.

[1] Joback K.G., Reid R.C.: Chemical Engineering
Communications 57, 233 (1987).

[2] Cabani S., Gianni P., Mollica V., Lepori L.: J
Solution Chem 10, 563 (1981).

[3] Jankowski M.D., Henry C.S., Broadbelt L.J.,
Hatzimanikatis V.: Biophysical Journal 95(3), 1487
(2008).
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EPR AND UV-VIS-NIR
SPECTROELECTROCHEMISTRY OF
BIOLOGICALLY ACTIVE COPPER
COMPLEXES
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Ynstitute of Physical Chemistry and Chemical Physics,
Faculty of Chemical and Food Technology, Slovak
University of Technology in Bratislava, Radlinského 9,
SK-812 37 Bratislava, Slovak Republic,
peter.rapta@stuba.sk

Electrochemical and  spectroelectrochemical
studies of copper complexes with new
thiosemicarbazones  were  performed  and

confirmed their redox activity in both the cathodic
and the anodic region of potentials [1]. The redox
behavior of a variety of metal complexes with
biologically active ligands have been studied by
cyclic voltammetry, optical spectroscopy, electron
paramagnetic resonance (EPR), in situ EPR/UV-
visible-NIR spectroelectrochemistry. The one-
electron reduction was identified as metal-centered
by EPR spectroelectrochemistry. An electro—
chemical oxidation pointed out the ligand-centered
oxidation, while chemical oxidations of proligands
and their complexes afforded several two-electron
and four-electron oxidation products, which were

isolated and comprehensively characterized. A
series of water-soluble salicylaldehyde thiosemi—
carbazones with a positively charged trimethyl—
ammonium moiety and their Cu(ll) complexes
were studied concerning their redox activity [2].
The ability of Cu(ll) complexes to be reduced by
glutathione was investigated in solution by UV-
Vis-NIR and EPR spectroscopy. It was confirmed
that under the anaerobic conditions at
physiological pH, the complexes are reduced to
copper(l) species. The reduction reaction followed
by EPR spectroscopy resulted in the formation of
EPR silent Cu(l) states. Investigated Cu(ll)
complexes were found to be redox-active at
physiological pH and might react with intracellular
reductants. By EPR spin-trapping experiments, it
was shown that investigated copper complexes are
able to generate reactive oxygen species (ROS) via
the Fenton-like reactions [1, 3].

This work was supported by the Slovak Grant Agency
APVV (contract No. APVV-19-0024).

[1] Besleaga I., Stepanenko I., Petrasheuskaya T. V.,
Darvasiova D., Breza M., Hammerstad M., Mar¢ M.
A., Prado-Roller A., Spengler G., Popovi¢-Bijeli¢
A., Enyedy E. A., Rapta P., Shutalev A. D., Arion
V. B. Inorg. Chem. 60, 11297 (2021).

[2] Milunovic M. N. M., Palamarciuc O., Sirbu A,
Shova S., Dumitrescu D., Dvoranovéa D., Rapta P.,
Petrasheuskaya T. V., Enyedy E. A., Spengler G.,
llic M., Sitte, H. H. Lubec G., Arion V. B.
Biomolecules 10, 1213 (2020).

[3] Kuznetcova 1., 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).
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USAGE OF DOPPED SAPPHIRES AS
MULTIMODAL MARKERS FOR IN-VIVO
IMAGING

Martin Sacha!

YCentrum pokroéilého preklinického zobrazovani, 1ILF
UK, Salmovska 3, 120 00 Praha,
martin.sacha@Ifl.cuni.cz

The modern in-vivo imaging methods are
struggling for biocompatible contrast markers
which would allow coregistration of data from two
or more different modalities, or from a single
modality with different settings applied. During
this year, we have prepared several sapphire
(Al0s3) crystals with different dopants (Co, Sr, V,
Y) at 0.5 %w concentration.

The presentation will cover the properties of said
sapphires from the preclinical imaging point of

Chemzi 19/1 (2023)

83




Prednasky — sekcia 2

view and their usability as markers for MRI, CT,
fluorescence and MPI.

The crystals have been grown at the Institute of Physics
of the Czech Academy of Science under valuable
leadership of Ing. Robert Kral, Ph.D.

2P05

RELATIONSHIP BETWEEN
PHOTOCATALYTIC DEGRADATION OF
ORGANIC DYES AND PHOTOCATALYTIC
WATER SPLITTING IN OXIDE AND
SULFIDE SEMICONDUCTORS

Michal Zitiian', Surjyakanta Rana!, Muhammad
Igbal?, Vicente D. Rodriguez?, Dusan Galusek'?,
Pedro NUiiez*®, José J. Velazquez!

YFunGlass, Alexander Dubcek University of Trencin,
Studentskd 2, 91150 Trencin, Slovakia,
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2Departamento de Fisica, Universidad de La Laguna,
Apto. 456, 38200 La Laguna, Tenerife, Spain

3Joint Glass Centre of the 1IC SAS, TnUAD and
FChPT STU, Studentskd 2, 91150 Trencin, Slovakia
“Departamento de Quimica, U.D. Quimica Inorganica,
Universidad de La Laguna, Apto. 456, 38200 La
Laguna, Tenerife, Spain

SInstituto de Materiales y Nanotecnologia,
Universidad de La Laguna, Apto. 456, 38200 La
Laguna, Tenerife, Spain

TiO has gained huge attention as a material for
application in photocatalytic water splitting. The
performance of TiO; as a photocatalyst depends on
various parameters including morphology, surface
area, and crystallinity. In addition to TiO,, a group
of ZnCdS-based photocatalysts has emerged,
which has the advantage of facile bandgap tuning
from 2.55 eV for CdS to 3.6 eV for ZnS by
changing the Zn/Cd ratio. The hydrogen
production performance of titanium oxide and
zinc-cadmium sulphide was studied by home-built
photocatalytic set-up consisting of source of light
and hydrogen production reactor located at the
focuses of an elliptic cylinder reflector. The
response to UV or VIS light can be registered
independently.  Hydrogen  production  was
monitored continuously using a mass spectrometer
from connected to the reactor outlet and reached
almost 75% of TiO, performance for the
Zno.7Cdo.sS.

We have developed a photocatalytic reactor at the
FunGlass center to compare the photocatalytic
effect of samples with adjusted crystallinity or
particle size without using the mass spectrometer.
In this case the photocatalytic degradation of the
organic dyes is employed and studied by UV-VIS

spectroscopy. Use of photocatalytic organic dyes
degradation process accelerates the selection of
candidates for photocatalytic hydrogen evolution
by water-splitting.

This item is a part of dissemination activities of project
FunGlass. This project has received funding from the
European Union’s Horizon 2020 research and
innovation programme under grant agreement No
739566. This work was also supported by the Slovak
Research and Development Agency under the contract
by grant VEGA 1/0844/21.
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Michal Mal¢ek?, Simona Miilleroval, Lukas
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Faculty of Chemical and Food Technology, STU,
Radlinského 9, 812 37 Bratislava, Slovakia,
michal.malcek@stuba.sk
2LAQV@REQUIMTE/Department of Chemistry and
Biochemistry, Faculty of Sciences, University of Porto,
4169-007, Porto, Portugal

Since the re-discovery of graphene in 2004, the
graphene-based nanomaterials have attracted
a considerable attention due to their unique
properties. Modification of the graphene surface
via doping with heteroatoms may significanly
improve its electronic properties and chemical
reactivity. These heteroatoms, coated on graphene
surface, serve as active sites capable of adsorption
of small gas molecules, such as oxygen, nitrogen,
hydrogen etc. Circumcoronene (CC), being a
polyaromatic hydrocarbon composed of 19
hexagonal rings, represents a model system of the
tiny graphene quantum dot [1]. In the presented
work, an adsorption ability of the CCs doped with
different first raw transition metal (TM) atoms is
studied using density functional theory (DFT). The
nature of interatomic interactions between the TM
atom and the adsorbed molecules (Hz, N2, etc.) is
investigated via density of states analysis and
Bader's quantum theory of atoms in molecules
(QTAIM) [2, 3]. It is found that the TM-doped
CCs are able to bind up to three hydrogen
molecules on one TM atom via n2-dihydrogen
bonds [2, 3]. Hydrogen binding on the TM-doped
CCs is significantly affected by the charge and
spin state of the particular TM atom.
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Fig. 1 Optimized structure of TM-doped CC.

We are grateful to the Slovak Grant Agencies: APVV
(contracts No. APVV-19-0087 and APVV-20-0213) and
VEGA (contracts No. 1/0139/20 and 1/0078/21).

[1] Mal¢ek M., Cordeiro M.N.D.S: Phys E. 95, 59
(2018).

[2] Mal¢ek M., Bucinsky L.: Theor. Chem. Acc. 139,
167 (2020).

[3] Mal¢ek M. et al.: Int. J. Hydrogen Energy 47, 34570
(2022).
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“Department of Inorganic Chemistry. Faculty of
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Mononuclear single-molecule magnets (SMMs),
also known as single-ion magnets (SIMs), offer a
wide range of potential applications, including
high-density data storage, quantum computing,
and spintronic devices. Unlike materials with long-
range magnetic ordering, the magnetic bistability
of SMMs is solely based on molecular properties
and does not depend on intermolecular interactions
[1].

Two novel hexacoordinate Co(ll)-based single-ion
magnets were prepared and characterised. Both
complexes feature the metal centre coordinated
with one terminal and one bidentate nitrate anions

along with tridentate derivatives of 2,6-bis(1H-
benzimidazole-2-yl)pyridine ligand containing
either n-octyl (complex 1) or n-dodecyl (complex
2) chains. The presence of long aliphatic chains
ensures the solubility in the solvents frequently
used for lithography patterning, such as
chloroform.

Complexes 1 and 2 exhibit energy barrier Ues in
the range of 70 to 77 K and relaxation time z of
the order of 10! s. The processability of
compounds 1 and 2 was tested by lithographically
controlled wetting and a versatile wet-lithography.

We would like to acknowledge the financial support
from the Grant Agency of the Czech Republic Grant
No. 22-23760S.

[1] D. Gatteschi, R. Sessoli, J. Villain, Molecular
Nanomagnets, Oxford University Press, Oxford,
2007.
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The purpose was to prepare the spin crossover
active Fe(ll) complexes with bidentate N-donor
organic ligands based on the
pyridylbenzimidazole. The meta- or para- position
of the photoactive azophenyl substituent on
pyridyl caused a change in the magnetic profiles of
the Fe(ll) complexes and it has also influenced a
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yield in trans-cis photoconversion. While the
complexes [Fe(L1):](X)2; X = ClOs, CF3SOs,
BF4 and L1 = trans-2-[4-
(phenyldiazenyl)pyridin-2-yl]-1H-
benzo[d]imidazole has the transition temperatures
situated ~200 K, in the case of the [Fe(L2)3](X);
X = CIOy47, CF3S0s, BFs and L2 = trans-2-[5-
(phenyldiazenyl)pyridin-2-yl]-1H-
benzo[d]imidazole had the temperature shifted to
higher temperatures. The *H-NMR spectroscopy
was used to investigate the yield of trans-cis
conversion of the complexes in DMSO solution
during one hour of 365 nm light irradiation. It
shows that the complexes of L1 were successfully
converted in 20-30 % vyield, while the
photoisomerization for the complexes of L2
reached 40-50 % new cis phase. The
photoconversion of all complexes was also studied
in solid state and based on the UV-VIS spectra of
thin films, where the photoisomerization was
induced by light of 365 nm wavelength. It showed
that m—n* bond was decreased and n—n* was
increased so much more for the L2 complexes as
in their L1 analogues.

Slovak grant agencies APVV-18-0197, APVV-18-0016,
APVV-19-0087, VEGA 1/0029/22, and STU grant for
young researchers MAFOMA are acknowledged for
providing financial support.
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CHEMIE
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1Katedra anorganické chemie, Piirodovédeckd fakulta,
Univerzita Palackého v Olomouci, 17. listopadu 12,
779 00 Olomouc, radovan.herchel@upol.cz

Magneticka rezonance (MRI) je jednou z
nejroz§ifenéjSich neinvazivnich diagnostickych
technik uzivanych v medicing, ktera umoznuje
zobrazit mékké tkan¢ bez radiacni zatéze.
Vzhledem k nizké citlivosti a nedostate¢nému
kontrastu obrazu je pii MRI ¢asto nutné pouziti
tzv. kontrastni latky. Tyto paramagnetické latky
zkracuji relaxacni Casy (T1, T2) protonti vody a
zvySuji kontrast obrazu mezi riznymi tkanémi.
Vétsina kontrastnich latek uzivanych v klinické
praxi, je zalozena na paramagnetickych iontech
kovu, které jsou koordinovany chelatujicimi
ligandy do stabilnich komplext, aby se zabranilo
toxicité volnych iont kovi in vivo [1].

V této oblasti se pouzivaji zejména komplexy
gadolitnité, avSak u pacientii s poruchou ledvin
bylo nedavno prokazano, Ze pouzivani Gd(lll)
kontrastnich latek muaze vyvolat potencialné
smrtelné onemocnéni, tzv. nefrogenni systémovou
fibrozu (NSF) [2]. V této souvislosti jsou jako
alternativa  Siroce  zkoumany  komplexy
paramagnetickych ionti ptechodnych kovu,
zejména Mn(Il). V mnohych vysokospinovych
Mn(II) komplexech se pozoruje dostate¢né pomalé
relaxace elektronového spinu (S = 5/2) a rychla
vyméné koordinované vody, a tedy takové
manganaté komplexy jsou nejslibn&jsi nahradou za
komplexy gadolinité. V soucasnosti jednou z latek
obsahujici Mn(Il), kter4 je predmétem pokrocilych
stadii  klinického testovani, je sloucenina
MnPyC3A [3].

V samotné prednaSce budou prezentovany
vysledky teoretického studia termodynamické
stability vybranych Mn(1I) komplext
s makrocyklickymi  ligandy pomoci  metod

funkcionalu elektronové hustoty (DFT), budou
diskutovany vlastnosti téchto komplexi (napf.
hodnoty hyperjemného Stépeni atomi kysliku
koordinovanych molekul vody) a budou se
diskutovat i aspekty samotného mechanismu
vymény vody v této skupiné sloucenin [4].

Obr. 1 Zobrazeni molekulové struktury manganatého
komplexu v tranzitnim stavu odpovidajicimu vyméné
koordinované molekuly vody.

Autori deékuji za financni podporu projektu Univerzity
Palackého v Olomouci IGA_PrF_2023_007.

[1]Long N., Wong W-T. (Eds): The chemistry of
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M. D., Feldman H. I., Umscheid C. A.: Nephrol.,
Dial.,

Transplant. 24, 856 (2008).
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Cobalt(11) transition metal complexes present an
exciting class of coordination compounds often
exhibiting magnetic bistability based on the slow
relaxation of magnetization. This phenomenon
exhibits reversible switching among the two
projections of magnetization, that can be
controlled at the molecular level using the
magnetic field as an external trigger. With respect
to this, such switches are excellent candidates for
the data recording and for the utilization of high-
density memory devices [1-4].

Herein we present synthesis, structural, magnetic
and spectral investigation on several Co(ll)
complexes acting as single molecule magnets.
Careful molecular design and goal-directed
synthesis of tridentate aromatic N-donor ligands,
derivatives of bis(benzimidazole-1-yl)pyridine,
allowed the preparation of neutral hexacoordinate
Co(Il) complexes decorated by n-octyl or n-
dodecyl aliphatic chains, suitable for the
deposition on surfaces via sublimation and by
lithography techniques. The magnetic anisotropy
of the systems presented was analyzed through
magnetic measurements in static magnetic fields,
as well as through EPR and FIRMS
spectroscopies, and by means of ab initio
calculations. The AC susceptibility measurements
revealed field induced slow relaxation of
magnetization accomplished via combination of
Orbach, Raman and direct relaxation mechanisms.
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1 ¢ compound2@o0.07 T b
—— FIT Orbach&Raman&direct

-5 -|—— FIT Orbach&Raman : £ g

----- FIT Orbach g

Inz

O.IZU ' 0.25 0.30 ' 0.135 I O.fI&O ‘ 0.115 I 0.]50
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Fig. 1 Structure and Inz vs 1/T dependencies of neutral
field-induced Co(Il)-SMMs with nitrate ligand anions

Grant agencies (APVV-22-0172, APVV-19-0087,
VEGA  1/0029/22,  GACR  22-23760S)  are
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Biofilmy sO bakteridlne kolonie prichytené na
urcity povrch pomocou polymérnej matrice, ktorej
hlavné zlozky st proteiny a extracelularna DNA
(,,cDNA®“). Vzhladom na schopnost’ baktérii
kolonizovat" takmer akykol'vek synteticky C¢i
prirodny material aich rozsiahlej rezistencii na
antibiotika  predstavujd  biofilmy  vyznamny
problém dnesnej mediciny®. Biofilmy prilnuté na
stenty, katétry ¢i implantaty su zodpovedné za
velki  cast tazko lieCitelnych infekcii
a chronickych ran [1]. eDNA je tiez schopna
neutralizovat’ aktivitu antimikrobialnych lieciv
[2]. Moznym rieSenim lie¢by infekcii sposobenych
biofilmami sa ukazuje byt katalyticka degradacia
eDNA za pouzitia syntetickych nukleaz — zli¢enin
schopnych stiepit’ stabilné fosfodiesterové viazby
v kostre DNA. Na tento tcel boli testované rozne
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nizkomolekularne komplexy prechodnych kovov
[3], vratane komplexov  makrocyklickych
ligandov, ktoré st zndme svojou stabilitou in vivo.
Pre svoju katalyticka aktivitu boli Studované
najmd kovové komplexy derivatov 1,4,7-
triazacyklononanu  (,TACN“)}, vo vi&Sine
pripadov obsahujlcich Cu?" ako centralny ion.
Pripravili sme sériu novych derivatov ligandu
TACN azmerali hydrolytickl aktivitu ich
mednatych komplexov na modelovom substrate
vo fyziologickych podmienkach. Navrhli sme
hydrolyticky  dostatocne aktivne bifunkéné
systémy s pendantnym ramenom obsahujlcim
funkéna  skupinu  umoziujicu  pripojenie
komplexu do vrstvy polyméru (Obr. 1), ¢im mozno
vytvorit potahovy materidl pre medicinske
pomacky zabratujici tvorbe biofilmu.

Obr. 1. Navrhovany mechanizmus hydrolyzy
fosfoesterov; a. naviazanie fosfatu, b. intramolekularny
atak, c. Stiepenie fosfatového esteru.

Tdto prdca je podporovand GACR (projekt no. 21-
01090S).
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Among huge number of the ternary fluorides,
various specific groups can be distinguished, in
particular compounds with coordination number of
seven for the central atom. The final constrains are
type of cation and composition that give
theoretically 12 representatives As(Zr/Hf)F,
where A = Li-Cs, NH4. Typical property of these
compounds is the fact that central atom is
coordinated exclusively by terminal fluorine
atoms, while no bridging fluorines are present as is
observed in various zirconium fluorides [1-3].
Mixed cation fluoride Na;KZrF7 together with the
new isostructural NaKHfF; (Pmn2;, a =
8.213(2) A, b =6.126(2) A, c=5.979(2) A, Z=2)
and NaK(Zr,Hf)F; (a = 8.221008)A, b =
6.1288(6) A, ¢ = 5.9792(10) A) have been
synthesized by reactions in aqueous solutions and
structurally characterized by means of X-ray
diffraction. XPS measurements confirm the
presence of only terminally bonded fluorine atoms
in their crystal structures of these compounds.
Existence of the solid-solid phase transition at the
elevated temperatures has been revealed during the
differential scanning calorimetry experiments and
further confirmed by the temperature dependent
X-ray powder diffraction. Mixed cation phases
Na,KZrF7, Na,KHfF7 and Na,K(Zr,Hf)F; undergo
the irreversible phase transformations which can
be explained by decomposition over 400°C.

This work was supported by the Slovak Grant Agency
VEGA 2/0024/20, Slovak Research and Development
Agency under the contract No. APVV-19-027 and
European Union’s Horizon 2020 research and
innovation programme on the basis of a grant
agreement under the Marie Sktodowska-Curie funding
scheme No. 945478.
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Hadzimova E., Vaskova Z., Polovov 1.B., Micusik
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V  koordinaénej chémii av  chemickej
krystalografii je geometricky index alebo
Struktirny parameter (t) €islo v rozsahu od 0 do 1,
ktoré¢ udéava, aka je geometria koordinacného
centra. Prvy takyto parameter pre pat
koordinovanych zlucenin zaviedli v roku 1984
Addison a kol. [1]. Na rozliSenie, ¢i geometria
koordina¢ného polyédra je trigonédlna bipyramida
alebo Stvorcova pyramida, bol navrhnuty
parameter ts [1].

V roku 2007 Houser a kol. zaviedli analogicky
parameter T+ na rozliSenie, ¢i je geometria
koordina¢ného polyédra stvorcovo planarna alebo
tetraedricka [2].

Podobny parameter eSte nebol zavedeny pre
hexakoordinované zli¢eniny. Z tychto dovodov
existencie oktaedrickych a trigonalne
prizmatickych komplexov je vhodné zaviest’ novy
index geometrie ¢ na oznacenie geometrickych
hexakoordina¢nych komplexov.

Tato praca vznikla s podporou APVV-19-0087, VEGA
1/0686/23.
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In recent times, researchers have been exploring
the use of combined advanced oxidation processes

(AOPs) to address the removal of harmful
compounds from wastewater. One promising
approach is sonophotocatalysis, which exhibits the
ability to efficiently degrade a wide range of
contaminants [1]. One particular catalyst that
shows potential is bismuth tungstate (Bi;WOeg), an
n-type semiconductor with a relatively narrow
band gap (2.8-3.0 eV) [2]. However, the pristine
form of Bi,WOs is not without drawbacks, as it
suffers from rapid recombination of photo-induced
charges [2]. On the other hand, indium sulfide
(InzS3) is another semiconductor with a narrow
band gap (1.8-2.3 eV) and excellent response to
visible light, featuring a negative conduction band
(CB) edge. Unfortunately, its catalytic
performance is hindered by sluggish carrier
separation and migration kinetics [3]. To address
the challenges faced by these catalysts, magnetic
supports can be employed to facilitate effective
recycling through the application of an external
magnetic field, thereby overcoming the limitation
of separation from the liquid phase. Accordingly,
in this study, we prepared a Z-scheme
In,Ss/Bi,WOs/Fez04 magnetic core-shell structure
catalyst for the purpose of sonophotocatalytic
degradation of tetracycline (TC) and TC
degradation kinetics were studied in details.

This item is a part of dissemination activities of project
FunGlass. This project has received funding from the
European Union’s Horizon 2020 research and
innovation programme under grant agreement No
739566.
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Chalcogenide glasses are increasingly popular
infrared optical materials because of their wide IR
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transparency windows, superior thermal and
chemical stability, and low cost. It can be useful in
electronics, acoustics and optics. The Ge-As-S
system is relatively robust materials for nonlinear
optics and IR gratings [1].

The main intention of this study is to investigate
the microstructures formation on Ge-As-S bulk
glasses surfaces for stoichiometric and non-
stoichiometric compositions. Ge-As-S glasses
were synthesized by the melt-quenching
technique. The illumination and photo-induced
volume changes were performed by laser direct
writing technique [2] using CW lasers (A = 447,
532, 655 nm).

The highest microlenses (= 5.4 um) were
created onthe  surface  of  stoichiometric
(GeS2)o0.59(As2S3)0.41 glass. The highest
microlines on the surface of GeggASi46S755 non-
stoichiometric glass had = 3.6 um. The reasons for
these lie in the most probability in favorable the
optical penetration depth of used light and thermal
properties. Changes in the structural arrangement
and chemical composition were not observed in
the microlenses/microlines in comparison with
non—illuminated area.

Photo-induced expansion and microlens formation
were studied in-situ using a modified
thermomechanical analyzer. It shows the material
transient  photo-expansion and  subsequent
relaxation upon switching off the light [3].

The work was supported by University of Pardubice, the
Czech Republic (§GS2023).

[1] Yang Y., et al.: Journal of Non-Crystalline Solids,
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Chalkogenidové skla jsou intenzivné studované
polovodi¢ové materialy diky svym Zadoucim
optickym vlastnostem, jako je Siroka oblast
propustnosti v IC spektru a vysoky index lomu [1].
Chalkogenidova skla 1ze pouzit jak ve formé
objemového materialu, tak i ve formé tenkych
vrstev deponovanych na vhodném substratu.

Tenké  vrstvy lze  pfipravit  zroztokd
chalkogenidovych skel v tékavych bazickych
rozpoustédlech (aminy) napf. pomoci metody
spin-coating [2]. Ptiprava zroztoku zaroven
umoznuje ovliviiovat slozeni piipravené tenké
vrstvy modifikaci slozeni vychoziho roztoku napf.
rozpousténim dalsich latek v jiz
pripraveném roztoku nebo michanim nékolika
roztokt chalkogenidovych skel.

Tato prace se zabyva piipravou tenkych vrstev
systtmii As-Se  a As-S-Se  rozpousSténim
elementarni siry a selenu ve vychozim roztoku skla
slozeni AssoSeso. Z modifikovanych roztokll byly
pripraveny tenké vrstvy skel systémti As-Se
(AS458955, AS4oseeo, ASsssees, ASsoSEm) a As-S-Se
(As45S10S€15, AS40S20S€40, AS35530S€35,
AS30S40Ses0). Tenké vrstvy vSech slozeni (veetné
vychoziho sloZeni AssoSesp) byly piipraveny
v optické kvalité pomoci metody spin-coating.
V zavislosti na sloZeni a teplotni historii dochazi
kvyraznym  zménam  chemické  struktury
pripravenych tenkych vrstev, kterd nasledné
ovliviiuje jejich optické vlastnosti (index lomu,
opticka S§itka zakdzan¢ho pasu) a chemickou
odolnost. Tato metoda umoznuje piipravit tenké
vrstvy  nékolika slozeni modifikaci jednoho
vychoziho roztoku a fidit jejich optické a chemické
vlastnosti.

Autori této prdce dékuji za financni podporu z projektu
LM2023037  Ministerstva  Skolstvi, mlddeze a
télovychovy CR a internimu grantu Univerzity
Pardubice SGS2023_009.
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Cilem pfispévku je sezndmit posluchace s
moznostmi ptipravy MOF-uhlikatych kompozitl,
které maji potenciadl vyuziti pii sorpci oxidu
uhli¢itého, jednoho =z hlavnich sklenikovych
plynti.

V pérech ptivodniho a povrchové modifikovaného
hierarchicky porézniho uhlikatého monolitu

(oznacen jako HPCM) [1] byla provedena syntéza
MOF materialu (HKUST-1). Vysledne kompozity,
véetné matefskych materialt, byly podrobeny
sorpci oxidu uhli¢itého pfi teploté 273 K.

Bylo zjisténo, ze Cisty MOF material HKUST-1
adsorboval pfiblizn¢ 4,2 mmol/g CO,, HPCM
material pak v rozmezi 1,1-2,1 mmol/g v zavislosti
na provedené modifikaci jeho  povrchu.
Kompozitni materialy dosahovaly adsorbovanych
mnozstvi  srovnatelnych s matefskym MOF
materidlem HKUST-1. Detailngjsi informace,
véetn¢ dalSich analyz jak matefskych, tak
kompozitnich materidlt, budou poskytnuty
V rdmci prezentace piispevku.

Prace vznikla za podpory grantu SGSI12/PiF/2023,

LUASK22049 (INTER-EXCELLENCE II, M"SMT), SK-
CZ-RD-21-0068.
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Organofosforové sloucCeniny (napf. nervove
paralytické latky — sarin, VX nebo tabun)

zpusobuji zavazné intoxikace prostfednictvim
inhibice  acetylcholinesterasy = (AChE) a
butyrylcholinesterasy (BChE), coz vede k
cholinergni  krizi.  nebo  dokonce  smrti
intoxikovaného €loveka. Jejich kauzalni 1écba je
provadéna oximovymi reaktivatory  (napf.
pralidoxim, obidoxim, asoxim), které obnovuji
funkci AChE prostiednictvim nukleofilniho ataku
oximi v katalytickém aktivnim misté inhibované
cholinesterasy. Na zaklad¢ studii nasi vyzkumné
skupiny bylo prokdzano, ze nukleofilitu
oximovych reaktivatorti 1ze modifikovat pouzitim
dalgich substituentii pfipojenych v t&€sné blizkosti
oximové ¢asti molekuly reaktivatoru. Takové
modifikace vedou ke zvysené tvorbé oximatového
iontu, a tim ke zvySené reaktivaci fosfylovanych
cholinesteras. Velmi dulezita je také poloha
substituentl @ oximové skupiné v syntetizovanych
molekuléch [1]. Zejména substituce atomy chloru
vedla u nékterych syntetizovanych sloucenin k
vysoké a rychlé reaktivaci sarinem, cyklosarinem
nebo VX-inhibovane AChE in vitro nebo in vivo
[2, 3]. Na druhé strané substituce atomy fluoru
vedla k jesté vyssi nukleofilité (niz§i hodnoty pKa
oximoveé skupiny), ale také k rychlejsi degradaci
reaktivatort v pufrovanych podminkach [3].
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Zajimavé je, ze nékteré modifikované reaktivatory
se ukazaly byt velice u¢inné in vitro pii obnové
funkce AChE i BChE. Tyto vysledky jsou
vyznamnym vychodiskem pro dalsi podrobny
vyzkum modifikovanych oximovych nukleofila
vyuzitelnych pro 1écbu organofosforovych
intoxikaci.

Tato prdace byla podporena Grantovou agenturou
Ceské republiky (¢. 27-030008S).

[1] Musilek K., Malinak D., Benek O.:
CZ309329B6 (2022).

[2] Zorbaz T., Malinak D. et al.; J. Med. Chem. 61,
10753 (2018).

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

Patent

4P02

DIGLYKOZIDAZY AKO NASTROJ
SYNTEZY STRUKTUROVANYCH
DIGLYKOZIDOV

Peter Haluz!, Matej Cvecko?, Elena Karni$ova
Potocka?, Peter Kis?, Maria Mastihubova?, Vladimir
Mastihuba®

!Chemicky Ustav SAV, v.v.i., Dlbravska cesta 8507/9,
845 38 Bratislava, Slovensko,
vladimir.mastihuba@savba.sk

Diglykozidazy st pomerne malo preskumanou
skupinou enzymov hydrolyzujlcich glykozidova
vazbu medzi disacharidom a aglykénom na rozdiel
od beznych monoglykozidaz (exoglykozidaz),
koré  odstepuju  z diglykozidov  jednotlivé
monosacharidy (Obr. 1). Prevaznd vicSina
diglykozidaz su retenujuce glykozidhydrolazy, ¢o
znamena ze okrem hydrolyzy ich mozno vyuZit’ aj
na syntézu glykozylovanych disacharidov cestou
transglykozylacie.  Diglykoziddzami  rdzneho
povodu (f-rutinoziddza z kvetnych pukov sofory
japonskej  resp. z pohanky tatarskej, p-
robinobiozidaza z resetliaka precistujuceho, p-
akuminozidaza z Penicillium multicolor) sme
pripravili prislusné diglykozidy tyrozolu pri¢om sa
tieto enzymy vyrazne liSili v reaktivite voci
primarnemu a fenolickému hydroxylu [1, 2].

a-L-Ramnozidaza
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HiC
(¢}
HO. HO o
HO HO O0—R
OH OH T

B-Rutinozidaza

B-D-Apiozidiza

R

OH
o]
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&/O—R

HO OH OH
f3-Akuminozid T

B-Akuminozidaza

B-Rutinozid

B-D-Xylozidaza o-L-Arabinopyranozidaza

\ oH \
HO 0, !
OH 1o 0 OH 1o 0
HO' 0—R HO O0—R

OH OH
B-Primeverozid T B-Vicianozid T
B-Primeverozidaza f3-Vicianozidaza
Obr. 1 Exoglykozidazy a diglykozidazy: substraty
a miesta ich hydrolyzy

Vyskum bol podporeny projektami APVV-18-0188
a VEGA 2/0111/22.

[1] KarniSova Potocka E. a kol.: Food Chem. 336,
127674 (2021).
[2] Haluz P. a kol.: Int. J. Mol. Sci. 24, 5943 (2023).

4P03

TOTAL SYNTHESIS OF
HEMEROCALLISAMINE | PAVED BY
GRAM-SCALE SYNTHESIS OF (2S,4S)-4-
HYDROXYGLUTAMIC ACID LACTONE

Lucia Pin¢ekova?, Eva Jan¢ioval, Dusan Berkes?,
Robert Gyepes?, Andrej Kolarovi¢®, Olga Caletkoval

YInstitute of Organic Chemistry, Catalysis and
Petrochemistry, Slovak University of Technology,
Radlinského 9, 812 37 Bratislava, Slovakia,
lucia.pincekova@stuba.sk

2Department of Inorganic Chemistry, Faculty of
Science, Charles University, Hlavova 2030, 128 40
Prague, Czech Republic

3Department of Chemistry, Faculty of Education,
Trnava University, Priemyselna 4, 918 43 Trnava,
Slovakia

The total synthesis of the sedative pyrrolic 4-
hydroxyglutamine alkaloid (-)-hemerocallisamine
I was successfully accomplished in both racemic
and enantiopure forms [1]. The synthetic approach
involves utilizing (2S,4S)-4-hydroxyglutamic acid
lactone as a pivotal intermediate. Two key
strategies were employed, namely crystallization-
induced diastereomer transformation (CIDT) and
Maillard reaction. By commencing with an achiral
starting material, the target stereogenic centres
were successfully introduced through this highly
selective  process —  crystallization-induced
diastereomer transformation (CIDT). A vital step
in the synthesis involved employing a Maillard-
type condensation to construct the desired pyrrolic
framework. Since Maillard  condensations
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targeting the 2-formylpyrrole framework have
proven challenging, optimization studies were
carried out using a suitable sugar surrogate.
Additionally, gram quantities of (2S,4S)-4-
hydroxyglutamic acid lactone were prepared from
an achiral substrate, and the first synthesis of
racemic (z)-hemerocallisamine | was described in
11 steps, and a 5.9% overall yield in a parallel
manner. The relative configuration of the prepared
natural product was confirmed by X-ray analysis
(Picture 1) [2].

NH,

—0

Picture 1. Hemerocallisamine |

This research was supported by the Slovak Research
and Development Agency and VEGA under Contract
No. APVV-20-0298 and VEGA 1/0411/22.

[1] Matsumoto, T.; Nakamura, S.; Ohta, T.; Fujimoto,
K.; Yoshikawa, M.; Ogawa, K.; Matsuda, H. Org.
Lett. 2014, 16, 3076-3078.

[2] Pincekova, L.; Janciova, E.; Berkes, D.; Gyepes, R.;
Kolarovi¢, A.; Caletkova, O. Molecules, 2023, 28
(5), 2177.

4P04
SAR STUDIES OF NOVEL MACROCYCLIC
ANTIBIOTIC BERKELEYLACTONE A

Dominika Valachova?, Tomas Malatinsky?, Pavol
Jakubec?, OI'ga Caletkoval, Dusan Berkes!

'0ddelenie organickej chémie, Fakulta chemickej
a potravinarskej technolégie, Slovenska technicka
univerzita v Bratislave, Radlinského 9, 812 37
Bratislava, dominika.valachova@stuba.sk

The rise and spread of drug-resistant bacterial
strains pose an imminent threat to public health.
Urgent action is required to develop novel
antibacterial agents that can counteract this
dangerous trend and prevent a potential crisis.
Berkeleylactone A, a highly potent 16-membered
macrolactone antibiotic recently discovered in
afungal coculture from Berkeley Pit Lake
exhibited promising antibacterial activities,
especially against methicillin-resistant S. aureus
(MRSA) strains [1, 2]. Significantly,
berkeleylactone A was reported to deviate from
the known modes of action typically associated
with macrolide antibiotics. With the intention to

shed alittle light on its structure-activity
relationship, arange of  berkeleylactone
A derivatives was synthesized and their in vitro
antimicrobial activities against both methicillin-
sensitive and methicillin-resistant Staphylococcus
aureus (MRSA) strains were examined. Obtained
data confirmed the essential role of the conjugated
system as responsible for antibiotic activity and
suggested unmasking the active Michael acceptor
by retro-sulfa-Michael reaction. Significant
improvement of activity was observed for
structurally simplified macrolactam analogue with
MICso = 0.39 pg/mL for methicillin-resistant S.
aureus, a value 8-fold lower than that of natural
berkeleylactone A [3]. Antibacterial activity of
prepared derivatives against a panel of both gram-
positive and gram-negative bacterial strains was
also tested.
J —

ST
o ™ o)
Ho’(TK \)l 0N TSN
O s o] H
HO" ‘\»('OH
]

Berkeleylactone A
MICsq = 3.13 ug/mL (MRSA)

Fig. 1 Structure of berkeleylactone A and most potent
macrolactam analogue

simplified macrolactam
MICsp = 0.39 pg/mL (MRSA)

This research was supported by the Slovak Research
and Development Agency and VEGA under Contract
No. APVV-20-0298 and VEGA 1/0411/22.

[1] Stierle, A. A.; Stierle, D. B.; Decato, D.; Priestley,
N. D.; Alverson, J. B.; Hoody, J.; McGrath, K.;
Klepacki, D.: J. Nat. Prod. 2018, 80, 1150—-1160.

[2] Ferko, B.; Zeman, M.; Formica, M.; Vesely, S.;
Dohano$ova, J.; Moncol, J.; Olejnikova, P.; Berkes,
D.; Jakubec, P.; Dixon, D. J.; Caletkova O.: J. Org.
Chem. 2019, 84, 7159-7165.

[3] Malatinsky, T.; Valachova, D.; Pinéekova, L.;
Scherhaufer, D.; Olejnikova, P.; Majekova, M.;
Vargova, J.; Gaalova-Radochova, B.; Bujdakova,
H.; Novacikova, J.; Farley, A.; Berkes, D.; Jakubec,
P.; Kolarovi¢, A.; Caletkova, O. Org. Biomol.
Chem. 2022, 20, 7821-7832.
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4P05

PRIPRAVA A VYUZITIE
OLIGONUKLEOTIDOV S TERMINALNOU
DIFOSFATOVOU SKUPINOU

Jan Matyagovsky?, Pavol Cekan®

1MultiplexDx, Ilkovicova 8, 84104 Bratislava 4,
Slovenska republika, matyasovsky@multiplexdx.com

Polyfosfatové  vézby  predstavuju  dolezité
Struktary v prirodzene  sa  vyskytujdcich
nukleotidoch  a oligonukleotidoch. Daju  sa
napriklad ndjst ako termindlne skupiny na
molekuléch RNA prokaryotickych
a eukaryotickych buniek vo forme ‘RNA cap’
(RNA ¢iapocky) [1, 2].
Laboratorne pripravené oligonukleotidy neslce
polyfosfaty maji rézne vyuzitie v oblastiach
molekularnej bioldgie. fPAR-CLIP je laboratorna
technika umoziujuca 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 véazbou [3]. Toto je
zabezpecené priamou ligaciou medzi
fluorescenéne znaenym adaptérom a bunkovej
RNA. Adaptér je pripraveny metddami chemickej
syntézy, kde dochadza k formovaniu difosfatovej
skupiny na 5’ konci oligonukleotidu v procese
preadenylacie. Tato reakcia za podmienok
znamych v literatire prebieha s nedokonalou
konverziou. Preto je snaha o optimaliz&ciu 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 (2016).

[2] Hudecek, O Benoni, R.; Reyes-Gutierrez, P. E.;
Culka, M.; Sanderova, H.; Hubalek, M.; Rulisek, L.;
Svacka, J.; Krésny, 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).

4P06

ESCHENMOSEROVA REAKCE
PRIMARNICH THIOAMIDU — KDY
FUNGUJE A KDY NIKOLIV

Jifi Hanusek®, Lukas Marek?, Jifi Vana?, Jan Svoboda?!

1Univerzita Pardubice, FChT, Ustav organické chemie
a technologie, Studentska 573, 532 10 Pardubice, CR,
Jiri.Hanusek@upce.cz

V predchozich letech jsme se na nasem pracovisti
zabyvali vyuzitim Eschenmoserovy reakce pfi
syntéze riznych biologicky ucinnych latek a
uspésné€ jsme syntetizovali fadu inhibitor kinaz,
véetn¢ 1éciva idiopatické pulmonarni fibrozy
Nintedanibu [1]. Pti naSem vyzkumu jsme zjistili,
ze viadé piipadd lze piekvapive jako vychozi
latky pouzit i primarni thioamidy [2], které byly
vV dosavadni literatufe zavrhovany z divodu
prednostni tvorby odlisnych produkti.

Tato prace se zabyva identifikaci faktora, které
umoziuji Gspésny pribéh Eschenmoserovy reakce
modelovych thioamidi s riznymi a-bromlaktamy,
jako jsou 3-bromoxindol, 4-brom-1,1-dimethyl-
1,4-dihydroisochinolin-3(2H)-on a 4-

bromisochinolin-1,3(2H,4H)-dion nebo 2-
brom(fenyl)acetamidy (Obr 1).
P
Ph}JZ _@_NH Me_ Me
NH
g NHR o
>\‘(NHR Br o
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o s nn R” NH,
nebo Y 2 nebo Me Me
@YEH R NH
= ’a
S\/(N \ [ /v SJ<N
Ph '@‘NH R
H o}
o s __NH®
(T e
el ™~
nebo L: jednoducha vazba,
NH, C(CHy), C=0,
OH Me(N), Ph(N)
R: Me, Ph
-
S /
R
Obr. 1 Produkty reakce a-bromlaktami/amida

s primarnimi thioamidy.

Bylo zjisténo [3], ze kliCovym faktorem pro
uspésnou realizaci Eschenmoserovy reakce je
acidita intermediarni o-thioiminiové soli na
atomech dusiku a a-uhliku a stim souvisejici
bazicita pouzité baze. Jako optimalni baze se jevi
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bezvody KHCO; (pK: = 6.35) v polarnim
aprotickém  rozpoustédle (DMF, MeCN).
Pritomnost thiofilniho cinidla (fosfinu, fosfitu),
rutinné pouzivaného v publikovanych syntézéch
nema piekvapivé pozitivni vliv na prabéh reakce.
Zatimco u a-bromlaktaml je volbou podminek
mozné pripravit bud’ produkty Eschenmoserovy
reakce (enaminy) nebo Hantzschovy reakce
(thiazoly), z a-bromamidii vznikaji pouze thiazoly
nebo produkt bazicky katalyzované eliminace a

alkylace (symetricky sulfid). Dtvody pro
rozdilnou reaktivitu budou diskutovany i
sohledem na provedené kvantové-chemické
vypocty.

Autori dékuji MSMT CR a Univerzité Pardubice za
institucionalni financni podporu.

[1] Marek L., Vana J., Svoboda J., Hanusek J.: J. Org.
Chem. 86, 10621 (2021).

[2] Marek L., Kolman L., Vana J., Svoboda J., Hanusek
J.: Beilstein J. Org. Chem. 17, 527 (2021).

[3] Marek L., Vana J., Svoboda J., Hanusek J.: Beilstein
J. Org. Chem. 19, 808 (2023).

4P07

TANDEM ARYLATION OF BINAPHTHYL
BY SUZUKI COUPLING AND C-H
ACTIVATION

Martin Putala, Filip Bulko

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

In the arylation of binaphthyl diiodide 1 by the
Suzuki reaction to form diarylated products [1, 2],
we found that the helicene side product 2 is formed
with some boronic acids as a result of the primary
monoarylation by Suzuki reaction followed by
intramolecular arylation by C-H activation. By
optimizing the reaction conditions, we developed
this initially side reaction into a step-efficient
approach for the synthesis of unsymmetrically
substituted naphtho[1,2-g]chrysenes 2. Substrate
screening examining over 30 meta- and/or para-
substituted arylboronic acids showed that this
approach provides the desired helicene products 2
most effectively if arylboronic acids have a small
acidifying group at meta-position. In the case of
unsymmetrically substituted arylboronic acids, the
regioselectivity of C—H activation is directed by
the attached group(s), its effect on the C—H acidity
of the adjacent position, its coordination ability, as
well as steric hindrance.

2nd: C-H activation

| o Fe

NN - [
S . H 2 (.
A aN Y4 [Pd] A
s ] L *HD CsF )O 2
] I (om [ 1' Y, <78%y

1 1st: Suzuki coupling

[1] Brath H., Meskova M., Putala M.: Eur. J. Org.
Chem. 3315 (2009).

[2] Bulko F., Majek M., Putala M.: J. Org. Chem. 87,
9316 (2022).

4P08

CATALYTIC ENANTIOSELECTIVE
NUCLEOPHILIC DESYMMETRISATION
AT P(V)

Branislav Ferko!?, Darren J Dixon!

!Department of Chemistry, University of Oxford,
Chemistry Research Laboratory, 12 Mansfield Road,
Oxford OX1 3TA, UK, ferkob48@gmail.com
2Department of Organic Chemistry, Slovak University
of Technology, Radlinskeho 9, 81237 Bratislava,
Slovakia

Molecules that contain a stereogenic phosphorus
atom are crucial to medicine, agrochemistry and
catalysis. While methods are available for the
selective  construction of  various chiral
organophosphorus compounds, catalytic
enantioselective approaches for their synthesis are
far less common. Given the vastness of possible
substituent combinations around a phosphorus
atom, protocols for their preparation should also be
divergent, providing facile access not only to one
but to many classes of phosphorus compounds.
Here we introduce a catalytic and enantioselective
strategy for the preparation of an enantioenriched
phosphorus(V) centre that can be diversified
enantiospecifically to a wide range of biologically

relevant  phosphorus(V)  compounds.  This
protocol, consisting of a  bifunctional
iminophosphorane catalyzed nucleophilic

desymmetrisation of prochiral, bench stable P(V)
precursors and subsequent enantiospecific
substitution allows for divergent access to a wide
range of C-, N-, O- and S- substituted P(V)
containing compounds from a handful of
enantioenriched precursors [1, 2].
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European Union’s Horizon 2020 research and
innovation program under the Marie Sklodowska Curie
grant agreement No. 101033408, Slovak Research and
Development Agency No. APVV20-0298.

[1] Formica, M.; Rogova, T.; Shi, H.; Sahara, N.; Ferko,
B.; Farley, A.J.M.; Christensen, K.E.; Duarte, F.;
Yamazaki. K.; Dixon, D.J. Nat. Chem. 2023, 15,
714-721.

[2] Manuscript in preparation.

4P09
1,3,5—TRIAZTI\JY A ICHSYNTETICKO-
BIOLOGICKY POTENCIAL

Viktor Milata!, Branislav Pavilek!, Dusan Bortiak?,
Daniel Végh!

1Ustav organickej chémie, katalyzy a petrochémie,
FCHPT STU, Radlinského 9, 812 37 Bratislava,
viktor.milata@stuba.sk

Triaziny st organické zluceniny s tromi atdbmami
dusika v $est'¢lennom aromatickom kruhu, ktory je
prave ich pritomnost’ou silne deaktivovany. Zatial’
¢o 1,2,3-triaziny (tzv. vicinalne) a 1,2,4-izoméry
(tzv. asymetrické) st pomerne menej ¢asté ako ich
symetrické izoméry — 1,3,5-triaziny. Ich priprava
je zaloZena na dvoch zakladnych pristupoch:
trimerizacii nitrilov alebo premene substituentov
triazinového jadra:

Re
3 R-C=N —>

N. R, Rg~__N__R’
Y Y
N\fN N\fN

R4 R'4
Obr. 1 Zakladné spdsoby pripravy 1,3,5-triazinov.
Cyklotrimerizacia nitrilov je pouZzite'nd hlavne na
pripravu rovnako 2,4,6-trisubstituovanych 1,3,5-
triazinov. Priprava nerovnako substituovanych
1,3,5-triazinov  je zalozend mna premene
substituentov triazinového jadra, pricom velmi
Casto byva vychodiskovou surovinou 2,4,6-
trichlorderivat — tzv. kyanurchlorid. Metdéda ma
vyhodu nielen variaciami pridavania jednotlivych
reagentov, ale aj zniZzujucou sa reaktivitou
intermediatov zvysujucim sa poctom
substituentov.
V prednaske budu diskutované jednotlivé 1,3,5-
triaziny, ktoré naSli uplatnenie v réznych
oblastiach kazdodenného zivota, avSak najzna—

mejSie st asi aplikacie v medicine anajmé
V pol'nohospodarstve.

Tento prispevok vznikol vdaka podpore v ramci
Operacného programu Integrovand infrastruktura pre
projekt: ,, Strategicky vyskum v oblasti SMART
monitorovania, liecby a preventivnej ochrany pred
koronavirusom (SARS-CoV-2)*, Projekt é.
313011ASS8, spolufinancovany Eurdpskym
regiondlnym rozvojom a Fondom Agentlry pre
vedecko-technickii pomoc na zdklade zmluvy ¢. APVV-
17-0513 a APVV-20-0213.

[1] The Triazine Herbicides, 50 years Revolutionizing
Agriculture, ed. LeBaron H. M., McFarland J. E.,
Burnside O. C., Elsevier 2008, 584 s. doi:
https://doi.org/10.1016/B978-0-444-51167-
6.X5001-6, ISBN: 978-0-444-51167-6.

[2] Singh S., Mandal M. K., Masih A., Saha A., Ghosh
S. K., Bhat H. R., Singh U. P.: Arch. Pharm.
E202000363 (2021).

[3] Milata V., Claramunt R.M., Cabildo P., Cornago P.,
Elguero J.: 2,4,6-Tris(Azol-1-yl)-1,3,5-Triazines: A
New Class of Multidentate Ligands. Heterocycles
55(5), 905-924 (2001).

4P10
TRANSFORMATIONS OF THE
SYNTHETIC CHAMELEON

Pavol Jakubec!

YInstitute of Organic Chemistry, Catalysis and
Petrochemistry, Slovak University of Technology,
Radlinského 9, 812 37 Bratislava, Slovakia,
pavol.jakubec@stuba.sk

A favourite of many experienced experimentalists,
nitroalkanes are considered one of the fascinating
raw materials in organic chemistry. They are
readily available by multiple synthetic strategies,
including direct nitration of hydrocarbons,
nucleophilic displacement of alkyl halides by
nitrite anion, and oxidation of amines or reduction
of nitroalkenes. Nitroalkanes offer even more
variety in their reactivity. Well-developed are
transformations of nitroalkanes to oximes,
hydroxylamines, amines, and carbonyl compounds
referred to as the Nef reaction. Due to the higher
acidity of the a-position next to the nitro group,
nitroalkanes could be deprotonated, giving rise to
nitronates, which further react in C-alkylation and
C-arylation, the Henry reaction, the Michael
addition, and the nitro-Mannich reaction. The
reactivity richness has been so overwhelming that
in 1985 Seebach described the nitro group as
having "chameleon qualities” (from German
"Chamaleon-Qualitaten™) [1]. This expression
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inspired chemists to nickname the nitro group
"synthetic chameleon."

Here we present improved and novel
transformations of nitro compounds with a major
emphasis on their high stereoselectivity, technical
simplicity, and sustainability. These ideas are
exemplified by a stereoselective nitro-Mannich
reaction driven by crystallization [2] and a visible-
light-promoted cross-coupling of nitrostyrenes and
Katritzky salts [3].

This research was supported by the Slovak Research
and Development Agency under contract No. APVV-20-
0298 and VEGA 1/0411/22.

[1] Calderari G., Seebach D.: Helv. Chim. Acta 68, 1592
(1985).

[2] Margekova M., Gerza P., Soral M., Moncol J.,
Berkes D., Kolarovi¢ A., Jakubec P.: Org. Lett. 21,
4580 (2019).

[3] Ferko B., Marc¢ekovda M., Detkova K. R,
Dohanosova J., Berkes D., Jakubec P.: Org. Lett. 23,
8705 (2021).

4P11

N NMR STUDIE AZO-HYDRAZO
TAUTOMERIE V PRUMYSLOVE
VYRABENYCH AZOBARVIVECH

Antonin Ly¢ka?

'Univerzita Hradec Kralové, Prirodovédeckd fakulta,
Rokitanského 62, CZ-500 03 Hradec Krdlové, Ceskd
republika, antonin.lycka@uhk.cz

®’N NMR data (*J(**N, *H) interak¢ni konstanty a
BN chemické posuny) byla vyuzita ke
kvantitativni charakterizaci azo-hydrazo
tautomerie v nekterych primyslové vyrabénych
azobarvivech. Jak 1J(**N, *H) interakéni konstanty
tak i ®N chemické posuny byly zméfeny
V pfirozeném zastoupeni izotopu N s vyuzitim
inverzni detekce signali [1]. Byla zméfena a
analyzovana N NMR spektra Disperse Yellow 3,
Disperse Yellow 7, Acid Orange 12, Acid Red 29,
Acid Red 73, Acid Red 176, Naphthol Blue Black
a Acid Black 1.

Byly jednozna¢né prokdzany vsechny tfi mozné
typy existence: (i) barviva existujici kompletné v
azo formach, (ii) barviva existujici kompletné v
hydrazo formach nebo (iii) barviva vytvaiejici
azo-hydrazo tautomerni rovnovéhy.

[1] Ly¢ka A.: Dyes and Pigments, 209B, 110896
(2023).
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STEREOSELECTIVE SYNTHESIS OF
INDOLIZIDINE ALKALOIDS FROM L-
GLUTAMIC ACID

Paula Fratiova®, Stefan Marchalin?, Peter Safait

!Department of Organic Chemistry, Faculty of
Chemical and Food Technology, Slovak University of
Technology, Radlinského 9, SK-81237 Bratislava,
Slovakia, paula.franova@stuba.sk

Indolizidine alkaloids are widely distributed in
natural products and have been isolated from
different natural sources: animals, plants,
microorganisms, and fungi. They are believed to
serve as chemical defense against predators or
microorganisms and display a wide array of
biological activity [1].

Polyhydroxyindolizidines are among the
indolizidine alkaloids certainly most prominent
representatives. They belong to a group of
substances called iminosugars, which are
carbohydrate analogs with endocyclic oxygen
replaced by a nitrogen atom. The ongoing interest
in these derivatives is due to the potent inhibitory
activity against glycosidases attributed to their
carbohydrate-mimicking structure. These enzymes
catalyze the hydrolysis of the glycosidic bond of
carbohydrates and participate in a number of
biologically important processes, such as post-
translational protein processing or digestive
processes. Therefore, iminosugars are suitable
candidates for treating diseases associated with
these processes [1, 2].

SSThis work presents a synthesis of new analogs
of indolizidine alkaloids utilizing L-glutamic acid
as a cheap and bioavailable starting material. The
work is mostly focused on the synthesis of tetra
[3]- and pentahydroxylated
spirocyclopentaneindolizidines, and part of the
work is devoted to the synthesis of novel
aminoindolizidines. The key transformations of
the syntheses include asymmetric double bond cis-
dihydroxylation, ring-closing metathesis, lactam
reduction, a-amide C-alkylation, and nucleophilic
substitution.

This work was supported by the Slovak Research and
Development Agency under contract no. APVV-20-
0298, and Grant Agency of the Slovak Republic (No.
1/0152/23) that receive here all our thanks.

[1] Michael, J. P., Simple indolizidine and quinolizidine
alkaloids in The alkaloids: chemistry and biology,
2016, 75, 1-498.

[2] Frafiova, P.; Marchalin, S. Eur. J. Org. Chem. 2022,
35, €202200742
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[3] Frafiova, P.; Marchalin, S.; Safaf, P.; Cvetko, M.;
Moncol, J.; Zidekova, I.; Othman, M.; Daich, A.
New J. Chem. 2021, 45, 15956-15967.

4P13

SUFLONES AND SULFOXIDES - THE KEY
TO IMPROVED PROPERTIES OF
TETRAZINES FOR BIOORTHOGONAL
APPLICATIONS

Michal Majek!, Margarita Valentine?!, Matej Trtigek*

IKatedra organickej chémie, Prirodovedecka fakulta
Univerzity Komenského, Mlynska dolina, Ilkovicova 6,
842 15 Bratislava 4, michal.majek@uniba.sk

Attempts to perform organic reactions selectively
inside biological systems, such as the living cell,
were often met with limited success due to
incompatibility of standard organic reagents with
the biological environment — a system that
contains reactive functional groups as well as
water and oxygen. Bioorganic chemistry has been
successful at developing new reactions, which do
not suffer such issues, and provide the necessary
selectivity in such complex environments [1].
Especially important was the development of
inverse electron demand Diels-Alder reactions of
tetrazines and strained alkenes/alkynes [2].

In order to be practical, the biorthogonal reaction
has to proceed at a very high rate, as the
concentrations of the respective reagents are
usually low. We have performed DFT calculations
to identify new candidates fulfilling this
requirement. This led to identification of new
highly-reactive tetrazines bearing sulfone and
sulfoxide functional groups. The candidates
selected by the computational study were
successfully synthesized and tested.

R
2 ~ 2~
30(2) @ Op)

fast
R1 = N2 R1

- identification of targets via computational screening
- promising targets synthesized and tested

Obr. 1 New tetrazines offering improved reaction rates

This work has been supported by VEGA grant no.
1/0633/21.

[1] Sletten E. M, Bertozzi C. R.: Angew. Chem. Int. Ed.
48, 6974 (2009).

[2] Seckute J., Devaraj N. K.: Curr. Opin. Chem. Biol.
17, 761 (2013).

4P14
SHED LIGHT ON TRIARYLHYDRAZONE
PHOTOSWITCHES

Marek Cigai!, Anna M. Grabarz?3, Lea HegedUsoval,
Lukas F. Pasteka?, Simon Budzak?, Miroslav
Medved*, Juraj Filo?, Bernard Mravec?, Chavdar
Slavov®, Josef Wachtveitl®, Nadine Blaise®

!Department of Organic Chemistry, Faculty of Natural
Sciences, Comenius University, Ilkovicova 6, 84215
Bratislava, Slovakia, marek.cigan@uniba.sk
2Department of Physical and Theoretical Chemistry,
Faculty of Natural Sciences, Comenius University,
llkovicova 6, 84215 Bratislava, Slovakia

3Institute of Advanced Materials, Faculty of
Chemistry, Wroctaw University of Science and
Technology, Wyb. Wyspiasiskiego 27, PL-50370
Wroctaw, Poland

“Department of Chemistry, Faculty of Natural
Sciences, Matej Bel University, Tajovského 40, 97400
Banska Bystrica, Slovakia

SInstitute of Physical and Theoretical Chemistry,
Faculty of Biochemistry, Chemistry, Pharmacy,
Goethe University, Max-von-Laue-Str. 7, 60438
Frankfurt am Main, Germany

Hydrazones represent an important new class of
molecular photoswitches that are characterized by
straightforward  synthesis, easy  skeleton
modularity, resistance to hydrolysis, and
particularly bistable photoswiching between two
thermally highly stable isomers [1, 2].

In this lecture, we introduce new benzothiazole-
based triarylhydrazone photoswitches that exhibit
red-shift of absorption bands of both isomers to
more desirable spectral range above 365 nm
compared to familiar diarylhydrazone
photoswitches. Moreover, they simultaneously
show doubling of the thermal half-life of a
metastable isomer with respect to the previously
most promising 2-(naphthoyl)quinoline
triarylhydrazone  photoswitch.  Fundamental
photoswitching parameters were investigated in
detail by a combination of advanced spectroscopic
techniques  (ultrafast  transient  absorption
spectroscopy, laser flash photolysis) and (time-
dependent) density functional theory ((TD)-DFT)
calculations.

Another benefit of the incorporation of
benzothiazole moiety to their structure is
weakening of the Z isomer intramolecular
hydrogen bonding in excited state, leading to
enhanced efficiency of light-induced Z-to-E
isomerization compared to benzoylpyridine
analogues. Last, but not least, replacement of
pyridine aromatic ring with benzothiazole unit
facilitates the skeleton modification and thus
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tuneable
possibly

enables the synthesis of highly
triarylhydrazones that could be
functionalized in all three aromatic rings.

(E)-2 in n-hexane
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Fig. 1 Structure of prepared hydrazone photoswitches
(left) and transient absorption data for the E-to-Z
isomerization of hydrazone 2 bearing unsubstituted
phenyl ring in the hydrazine part of the skeleton.

This work was funded by the Slovak Research and
Development Agency (APVV-20-0098).

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

[2] Mravec B., Budzék S., Medved’ M., Pasteka L.F,
Slavov C., Safmannshausen T., Wachtveitl J.,
Kozisek J., Hegedlsova L., Filo J., Cigan M.: J.
Org. Chem. 86, 11633 (2021).

4P15

INSIGHTS INTO THE PHOTOSWITCHING
BEHAVIOUR OF UNSYMMETRICAL
BENZOTHIAZOLE-BASED
DITHIENYLETHENES

Juraj Filo!, Marek Cigan?, Simon Budzak?, lvica
Sigmundova?, Peter Magdolen?, Eliska Prochazkova?,
Michelangelo Bovoloni4, Matteo Tommasini®, Andrea
Bianco*

!Department of Organic Chemistry, Faculty of Natural
Sciences, Comenius University, Ilkovicova 6, 842 15
Bratislava, Slovakia, juraj.filo@uniba.sk

2Department of Chemistry, Faculty of Natural
Sciences, Matej Bel University, Tajovského 40, 974 01
Banska Bystrica, Slovakia

3NMR Spectroscopy Department, Institute of Organic
Chemistry and Biochemistry, Czech Academy of
Sciences, Flemingovo Nam. 2, 160 00 Prague 6, Czech
Republic

*INAF-Osservatorio Astronomico di Brera, Via
Bianchi 46, 23807, Merate, Italy

SDipartimento di Chimica, Materiali e Ingegneria
Chimica ‘‘G. Natta’’, Politecnico di Milano, Piazza
Leonardo Da Vinci 32, 20133 Milano, Italy

Diarylethene photoswitches (DAESs) have attracted
research attention due to their high applicable
potential in many fields including information
technology, optoelectronics, imaging, process
technology (microfluidic technologies),

biosciences, photomechanics and holography [1].
We prepared and investigated in a detail structure-
property relationships of a new series of literature
rare unsymmetrical benzothiazole-based
hexafluorocyclopentene dithienylethenes (DTES)
[2]. The results were compared with the known
facts for symmetric diarylethenes (DAEs). We
revealed a high photocyclization efficiency which
is attributed to a significant shift of the ground
state equilibrium to the antiparallel conformation.
Barrierless excited state pathway to conical
intersection was observed, which remains
unperturbed even in polar solvents for most of the
prepared DTEs. Furthermore, we uncovered that
the rate of back thermal cycloreversion correlates
clearly more with the central C—C bond-length in
the transition state than with the central C—C bond-
length in the ground state of the cyclic form.
Finally, our detailed vibrational spectral analysis
of the studied DTEs points out significant changes
in Raman and infrared spectra during
photoswitching cycles, which pave the way for a
non-destructive readout of stored information.
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Fig. 1 UV-Vis absorption spectrum of one of the studied
DTEs in its open O (black) and closed C (blue) forms
(solvent: toluene; vertical lines represent the
corresponding irradiation wavelength).

This work was funded by the Slovak Research and
Development Agency (APVV-20-0098).

[1] Irie M., Diarylethene Molecular Photoswitches:
Concepts and  Functionalities, Wiley-VCH,
Weinheim, (2021).

[2] Bovoloni M., Filo J., Sigmundova 1., Magdolen P.,
Budzék S., Prochazkova E., Tommasini M., Ciga
M., Bianco A.: Phys. Chem. Chem. Phys. 24, 23758
(2022).
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4P16

SYNTEZA A STUDIUM NOVYCH
PREPINACU NA BAZI HYDRAZONU A
JEJICH MODIFIKACE STABILNIM
RADIKALEM

Lucie Kotaskova?, lvan Nemec'?, Pawel Jewula?,
Vinicius Santana?, Petr Neugebauer®

IStredoevropsky technologicky institut, Vysoké uceni
technické v Brné, 61200 Brno, Ceska republika,
Lucie.Kotaskoval@ceitec.vutbr.cz

2Katedra anorganické chemie, Univerzita Palackého,
77900 Olomouc, Ceska republika

Vyvoj molekularnich stroji se stal velmi
zajimavou a dullezitou soucasti odvétvi
molekularni nanotechnologie. Piepinace na bazi
azosloucenin jsou jedny znejhojnéji uzivanych
systémil pro piipravu molekuldrnich stroja.
V tomto prispévku popisujeme ptipravu nového
typu azo-prepinacl. Néaslednou reakci za ucelem
vzniku Co(II) komplexu bylo ptekvapivé zjisténo,
ze vysledny produkt byl modifikovan na jiny
zajimavy typ prepinae, odvozeného od
hydrazonu. Vzhledem k tomu, Ze se tento zptisob
modifikace bohuZzel nepodaftilo reprodukovat, bylo
nutno pfistoupit k odlisné syntetické strategii
(Jappova-Klingemannova reakce), ktera se
ukazala jako méné synteticky i ¢asové narocnou.
Timto zptsobem byl pfipraven hydrazonovy
ptrepina¢ s bromido skupinou, vykazujici E, Z-

izomerizaci, kterou je mozno indukovat pomoci
zéaieni z UV-VIS oblasti anebo zménou pH. Oba
izomery byly studovany pomoci NMR a UV-VIS
spektroskopie a rentgenové difrakéni analyzy.
Obdobné¢ byl izolovan i hydrazon nesouci
karboxylovou skupinu, ktery poslouzil jako
prekurzor pro pripravu radikalového
hydrazonového piepinace. Tento radikalovy
prepinac, ktery byl analyzovan s vyuzitim EPR
spektroskopie a rentgenové difrakéni analyzy,
vykazuje pouze nevratnou izomerizaci, coz bylo
potvrzeno pomoci UV-VIS  spektroskopie.
Ptiprava a studium novych radikalovych ptepinact
na bazi hydrazon jsou predmétem pravé
probihajiciho vyzkumu.

Tato prace byla finanéné podporena Grantovou
agenturou Ceské republiky, grant ¢. 22-23760S. Déale
byla  prace  financné  podporena  specifickym
vysokoSkolskym vyzkumem na VUT, projekt ¢. CEITEC
VUT-J-23-8383. L.K. dckuje za financni podporu
z programu Brno Ph.D. Talent — financuje statutarni
mésto Brno.

PREDNASKY - SEKCIA 5
VYUCOVANIE A HISTORIA CHEMIE

5P01
VYDAVATELSKA CINNOST SLOVENSKEJ
CHEMICKEJ SPOLOCNOSTI OD ROKU
1942 DO ROKU 2023

Viktor Milata', Michal Uhert

1Ustav organickej chémie, katalyzy a petrochémie,
FCHPT STU, Radlinského 9, 812 37 Bratislava;
Slovenskd chemicka spolocnost, Radlinského 9/1111,
812 15 Bratislava, viktor.milata@stuba.sk

K zékladnym aktivitam Slovenskej chemickej
spolo¢nosti pri SAV zalozenej v roku 1929 popri
spolkovej ¢innosti a vzdelavacich aktivitdch sa
postupom Casu stala aj vydavatel'ska ¢innost’.

Prvou publikdciou bola kniha Ing. S.
Stankovianskeho ,,Kratky prehlad analytickej
chémie latok mineralnych, diel I vydanou v roku
1942, ktorl nasledovala v roku 1948 vydana kniha

Cement, ktorej autorom bol E. Jirku a v roku 1950
tretia: ,Cistenie repnej $favy redukovanou
prisadou véapna na Cerenie” od J. Vasatku. Na fiu
nadvazuje Rozvoj chromatografickych metdd na
Slovensku v rokoch 1956-1985 (Prievidza 2009)
a Nuklearna analytickd chémia a radia¢na chémia
na Slovensku vrokoch 1957-2009 (Bratislava
2011).

Uz vroku 1947 wvyslo prvé ¢islo prvého
slovenského chemického ¢asopisu Chemické
zvesti. Ich séfredaktorom bol J. Gasperik a 4 roky
ho vydaval Spolok chemikov Slovékov. Od roku
1953 ho vydavala SAV a zastreSovala SCHS.
V roku 1969 ziskal ¢asopis podnadpis Chemical
Papers, ktory sa stal vroku 1985 hlavnym
nazvom. Po roku 1989 nastali financno-
organiza¢né problémy s vydavanim casopisu. Od
roku 2006 ho prevzala agentdra Versita vo
vydavatel'stve Springer.

Na komunikdciu s ¢lenskou zakladiiou zacala
SCHS v roku 1970 vydavat’ Informa¢ny bulletin
jedenkrat ro¢ne aod roku 1988 dvakrat ro¢ne
(www.schems.sk/Archiv/ materidlySCHS).
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Posledné c¢islo 51 wvyslo vroku 2004. Jeho
pokracovatelom je ChemZi (skratka nazvu
Chemické zvesti, https://schems.sk/chemzi/),
ktoré zacalo vychadzat od roku 2005 dvakrat
roCne a teraz uz je 23. rocnik. Kazdé Stvrté Cislo je
zaroven zjazdovym zbornikom. Od roku 2023 ma
nazov ChemZi — Chemické zvesti.

Chemistry  Europe (predtym ChemPubSoc
Europe) je organizacia 16 chemickych spolo¢nosti
z 15 eurdpskych krajin, ktoré zastupuji viac ako
75 000 chemikov. Publikuje rodinu akademickych
casopisov o chémii, ktoré pokryvaju Sirokt skalu
disciplin. SCHS je jej pridruzenym ¢lenom a ma
podiel na ich vydavani vo vydavatel'stve Wiley.

Dal§im typom boli broziry o vyznaénych
slovenskych chemikoch, napr. M. Marko, J.
Tomko, D. Bellus, E. Kossaczky, M. Jambrich, O.
Tomecek ai. Na tato ediciu nadvizuje edicia
Osobnosti FCHPT, ktord vychadza za podpory

dekanov  fakulty  apopisuje  personalno-
pedagogicko-vedecké vysledky profesorov fakulty
doplnené o zdravice aspomienky kolegov

a priatel'ov ako aj dokumentovi obrazovu prilohu.
Doteraz vyslo 60 zvizkov. Podobne vznikla aj
edicia Tradicia vedeckej $koly na FCHPT I-1V.

Historia rozvoja SCHS, ¢i uz pred rokom 1993,
ked’ sa Ceskoslovensko rozdelilo, alebo po fiom je
zdokumentovanad Vv brozarach: 100 let
Ceskoslovenské spole¢nosti chemické, jeji d&jiny
avyvoj 1866-1966 (Praha 1966), 70 let prvni
pobocky CSCH zalozené 26. ledna 1929 v Brne
(Brno  1999),  Ceskoslovenska  spole¢nost
chemickd, Slovenska chemicka spolocnost’ 1966-
1975 (Praha 1980), Ceskoslovenska spole¢nost
chemicka, Slovenska chemicka spoloc¢nost’ pri
SAV 1976-1985 (Praha 1987), Slovenska
chemicka spolocnost’ 1986-1995 (Bratislava
1997), Pamatnica 70 rokov Slovenskej chemickej
spolo¢nosti 1929-1999 (Bratislava 2001).
Poslednym velkym vydavatel'skym pocinom
v spolupraci s grantovymi agentarami
Ministerstva Skolstva SR VEGA a KEGA je
suborné dielo Histdria chemického priemyslu
v zrkadle dejin Slovenska vydané v rokoch 2010 —
2021 v uzkej spolupréci s Historickym Ustavom
SAV a za podpory viacerych subjektov. Celkovo
vysSlo 12 dielov v 16 zvazkoch. Bolo ocenené
Prémiou za vedeckd a odbornu literatiru za rok
2021 Literarnym fondom.

V prednaske budu prezentované a komentované
jednotlivé diela v kontexte doby vzniku, ich
historicka a dokumenta¢na hodnota, ako aj odkaz
mladej generacie.

Autori  dakuju za podporu Slovenskej chemickej
spolocnosti pri SAV (www.schems.sk), vdaka ktorej
prispevok vznikol.

[1] Web SCHS: www.schems.sk
[2] Milata V.: osobna zbierka materialov
a dokumentov.

5P02

CHEMIE A DALSI PRIRODNi VEDY NA
SLEZSKOOSTRAVSKEM HRADE — 17 LET
POPULARIZACE V OSTRAVE

Martin Mucha?

Katedra chemie, Prirodovédeckd fakulta Ostravska
univerzita, 30. dubna 22, 701 03 Ostrava,
martin.mucha@osu.cz

Chemie, ale také ostatni pfirodni a technické védy
dnes nepatii k oblibenym obortim, avSak odbornici
z téchto oblasti na trhu prace chybi. Ostravska
poboc¢ka CSCH ve spolupraci s P¥irodovédeckou
fakultou  Ostravské  univerzity, Fakultou
materialové technologickou VSB-TU Ostrava a
dalsimi subjekty se jiz 17 let snazi zlepsit obraz
téchto obortl akei potadanou na
Slezskoostravském hradé. Akce se kond vzdy na
konci cervna, podafilo se ji realizovat i za
pandemie COVID-19, kdy byla z organiza¢nich
divodi 2 roky pfesunuta na zacatek zaii. Prvni
roCniky probihaly po cely den, na zaklade
zkuSenosti se vSak Cas pribc¢hu akce ustalil na
jednom dopoledni, kdy cilovou skupinou jsou
ptredevsim Zaci matetskych, zakladnich a stfednich
Skol. Akce je vSak oteviena také Siroké vetejnosti.
Vstup je kazdorocné zdarma, veskeré naklady je
potieba vzdy pokryt z ptispévka partnerti. Hlavni
soucasti akce je ptirodovédny a technicky jarmark
se zajimavymi chemickymi, fyzikalnimi a
biologickymi pokusy a soutéze s chemickou a
matematickou tématikou. Dale je také mozné se
seznamit se zaklady prvni pomoci piipadné
S hasi¢skou technikou a vybavenim pro zasahy pii
chemickych havériich. V letosnim roce se akce
konala 20.6. a dorazilo bezmala 2300 navs$tévniku,
snad alespon v nékterych znich akce vzbudila
zajem o piirodni a technické védy.
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5P03

ANALYZA I,:AKTO’RO\V/ USPECH U,Y
CHEMICKYCH VYPOCTOCH: PRICINY A
DOVODY VYSLEDKOV STUDENTOV 1.
ROCNIKA VS

Martin Rusek?!, Veronika Machkova?, Dominika

Koperova?, Iveta Bartova®, Vladimir Sirotek?, Petr
Smejkal®, Jitka Strofova’

!Pedagogicka fakulta, Univerzita Karlova, M.
Rettigové 4, 116 39 Praha 1, CR,
domi.koperova@gmail.com

2Prirodovédeckd fakulta, Univerzita Hradec Krdlove,
Hradecké 1285, 500 03 Hradec Krdlové ITI, CR
3Prirodovédeckd fakulta, Univerzita Palackého

V Olomouci, tr. 17. listopadu 12, 779 00 Olomouc, CR
“Pedagogicka fakulta, Zdpadoceskad univerzita v Plzni,
Veleslavinova 42, 301 00, Plzeri, CR

SPrirodovédecka fakulta, Univerzita Karlova, Albertov
6, 128 00 Praha 2, CR

Vyskum sa zameriava na komplexné mapovanie
schopnosti $tudentov VS riesit’ chemické vypocéty.
Prispevok nadvézuje na predosly vyskum, v
ktorom bolo zistené, ze medzi najcastejSie
problémy Studentov patri ich (ne)schopnost’
identifikovat’ problém ¢i zvolit’ a pouzit’ vhodny
(matematicky) postup [1]. Prispevok je zalozeny
na kvalitativnych metédach analyzy postupu
Studentov. Pomentva priciny uspechu
aneuspechu Studentov  vo vypoctoch: napr.
Studenti st uspes$ni v matematickych operéciach,
s vynimkou logaritmov pri pH alen ojedinele
chybujt pri prevodoch jednotiek ¢i tvorbe vzorcov
chemickych zlicenin. Najcastej§ie vyuZzitou
stratégiou su vypoCty pomocou vzorca, najma
dvoch typov vypoctov s najvysSou uspeSnostou
(hmotnostného zlomku ¢i koncentracie), ale
Vv niekol’kych pripadoch dochadza napr. k zamene
pouzitych veli¢in, a alternativne stratégie sU
vyuzité len zriedka. Zistenia vyskumu poukazuju
na potrebu zmeny pristupu k vyucovaniu
chemickych vypoctov a st impulzom pre zmenu
vyucovania na Skolach.
[1] Rusek, M., YOjif, K., Bartova, I., Kle¢kova, M.,
Sirotek, V., Strofova, J.: Chimica Slovenica, 69(2),
371-377 (2022).
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CHEMICKE VZDELAVANIE

V KONTEXTE KURIKULARNEJ
REFORMY

Katarina Kotul'akova!

'Pedagogicka fakulta Trnavskej univerzity v Trnave,
Priemyselna 4, P.O.BOX 9, 918 43 Trnava,
katarina.kotulakova@truni.sk

Nastupujtca kurikularna reforma [1] ma potencial
vyznamne ovplyvnit’ vzdelavanie prirodovedného,
a teda aj chemického vzdelavania v zékladnych
Skolach na Slovensku. Jej kIi¢ovym cielom je
rozvoj prirodovednej gramotnosti populécie
ziakov, ktori sa zoznamuju so zakladnymi
prirodovednymi (chemickymi) konceptami a
postupmi  objektivizovaného skimania. Nové
kurikulum venuje osobitni pozornost vsetkym
trom zlozkdm prirodovednej gramotnosti —
obsahu, procesom aj postojom. Nové Standardy
posilnuji  ¢innostny charakter spristupfiovania
obsahu, tzv. procesualny ramec, ¢o ma za ciel
rozvijat’ poznédvacie postupy, ktoré su typické pre
systematickl. a objektivizovand  vyskumnu
¢innost. Obsah prirodovedného vzdelavania sa
koncentruje okolo desiatich kI'i¢ovych myslienok:
latky, interakcie, sily, energia, Zem, vesmir,
organizmus, ekosystém, dedi¢nost’ a evolicia.
Uvedenou Strukturou sa koordinujii koncepty
jednotlivych prirodovednych predmetov.
Postojovy ramec sa prejavuje zaujmom ziakov o
prirodu a javy, ktoré v nej prebiehajd, aktivnym a
angazovanym pristupom k prirodnym zdrojom,
ochrane zivotného prostredia, klimy a zdravia
¢loveka, tendenciou konat’ zodpovedne, napr. vo
vztahu k prirodnym zdrojom a Zivotnému
prostrediu.

Ciel'om prispevku je predstavit’ logiku vystavby a

implementacie vzdelavacich Standardov pre
vzdelavaciu oblast’ Clovek a priroda.
[1] Statny ~ vzdelavaci  program — pre  zdikladné

vzdelavanie. Verejna konzultacia. (2023, April 13).
https://verejnakonzultacia.vzdelavanie21.sk/statny-
vzdelavaci-program-pre-zakladne-vzdelavanie/

5P05
EXPEDICIA: VCERA ALTERNATIVNE,
ZAJTRA BEZNE UCEBNICE CHEMIE

Lubomir Held!

Trnavskéa univerzita v Trnave, 918 43 Trnava,
Hornopotocna 23, lubomir.held@truni.sk

Ako bude vyzerat' uCebnica budicnosti? To je
otazka, na ktor( asi v nasom prispevku nedame
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odpoved’, ale pokusime sa predstavit’ ucebnice,
ktoré¢ by, ako dufame, mohli zohrat' tlohu pri
realizacii nového kurikula pre zakladnt skolu
v praxi. Funkcia wucebnice sa v stCasnosti
radikdlne meni. Uz znej netreba Studovat, na
zvladnutie pisomky postacia odpovede z internetu,
no aumeld inteligencia piSe slohové prace,
referaty, kratSie seminarky a ziacke projekty. Ked’
hl'adame novy typ ucebnice, vychadzame
z predpokladu, Ze musi nutit ziaka pracovat,
rozmyslat’, poznavat. Nemusi byt encyklopédiou
a dokonca nemusi byt ani v ,,sulade® s najnov§im
vedeckym poznanim.

V prednaske chceme predstavit’ kompletnil sériu
ucebnic chémie pre zakladnu $kolu, ktori mozno
charakterizovat’ privlastkami: pracovna,
induktivna, konstruktivisticka, skibujﬁca historiu
a sucasnost’, teoriu a prax, empirické a ,,digitalne*
poznavanie, zdoraziujica dokonalé osvojenie
nosnych pojmov a odstraiujica prvky utajen¢ho
poznania. Ucebnice boli vyvijané ako alternativne
[1-3], ale dnes nadobtidame presvedcenie, Ze by sa
mohli uplatnit ako névody pre ucitelov ako
realizovat’ nové kurikulum v predmete chémia.
Dva diely su uz prelozené do ceStiny [4]
a distribuované v elektronickej aj papierovej
forme. Vyucovanie podla tychto ucebnic
podporila poméckami aj skupina mladych vedcov
zo SAV prostrednictvom projektu podporujiceho
experimentalnu ¢innost’ ziakov.

Prispevok bol podporeny projektom VEGA 1/006/21
Vyskum  sposobilosti  ucitelov  prirodovednych
predmetov v nizSom sekunddrnom vzdeldavani.

[1] Held, L2, Bronerska, J., Kotuldkova, K., Kovacova,
L., Orolinova, M.: ExpEdicia skus, skimaj, spoznaj.
Chémia — Pracovnd ucebnica pre 7.rocnik ZS
a sekundu osemrocénych gymndazii. Indicia, s.r.o.,
Bratislava, 2. prepracované vydanie. ISBN: 978 80
89859597 (2021).

[2] Held, L, Bronerska, J., Koperova, D., Kotul'akova,
K.: ExpEdicia skus, skimaj, spoznaj. Chémia —
Pracovnd ucebnica pre S.rocnik ZS aterciu
osemrocnych gymndzii. Indicia, s.r.o., Bratislava, 2.
prepracované vydanie. ISBN: 978 80 8985959 90 0
(2023).

[3] Held, L, Kotul'akova, Orolinova, M., K., Bronerska,
J., Koperovd, D.: ExpEdicia skus, skimaj, spoznaj.
Chémia — Pracovnd ucebnica pre 9.rocnik ZS
a kvartu osemrocénych gymndzii. Indicia, s.r.o.,
Bratislava, 1. vydanie. ISBN: 978 80 8985959 90 0
(2023).

[4] Held, L, Bronerska, J., Kotul'akova, K., Kovacova,
L., Orolinov4, M.: .ExpEdice - CHEMIE pracovni
ucebnice A - elektronicka verze. https://www.h-
edu.cz (citované 28.6. 2023)

PREDNASKY - SEKCIA 6
APLIKOVANA CHEMIA, ZIVOTNE
PROSTREDIE A POLYMERY

6P01

VYUZITIE FERMENTACIE JABLKOVYCH
VYLISKOV NA ZVYSENIE OBSAHU
POLYFENOLOV

Franti§ek Kreps!, Maria Greifoval, Maria Jedinakova?,
Zuzana Krepsovat

!Fakulta chemickej a potravinarskej technolégie STU
v Bratislave, Radlinského 9, 812 15 Bratislava,
frantisek.kreps@stuba.sk

Praca sa venuje zusl'achteniu jablkovych vyliskov
ako odpadu vznikajuceho pri vyrobe jablkového
dzasu. Jablkové wvylisky obsahuji mnoho
biologicky vyznamnych latok [1]. Zvycajne sa
jablkové vylisky pouZzivaju ako zlozka krmiva pre

zvierata, ale si zndme mnohé biotechnologické
aplikacie zamerané na ziskavanie cennych latok
z vyliskov. Najviac publikécii sa zaobera prave
ziskavanim pektinu, ktory sa v jablkovych
vyliskoch nachadza v 10 — 15 % zastupeni.
Extrahovany pektin ma najCastej$ie vyuzitie v
potravindrskom a kozmetickom priemysle, ako
zelirujuce alebo zahustovacie ¢inidlo [1, 2]. V
praci sme sa zamerali na menej frekventovany
vyskum zvySenia polyfenolov z jablkovych
vyliskov, fermentaciou v tuhom stave s vlaknitou
hubou Aspergillus niger. V tejto publikécii sa
venujeme celkovému obsahu polyfenolov vo
fermentovanych vyliskoch s Aspergillus niger a s
autochtonnou (pévodnou) mikroflérou v treti a
siedmy den inkubéacie pri 30 °C oproti nultému
ditu. S pribidajicim casom fermentacie sme
zaznamenali narast obsahu polyfenolov. Vylisky
fermentované sedem dni s Aspergillus niger
obsahovali 1471 mg GAE/100 g susiny, ¢o je 7,5
krét viac ako vylisky pred fermentéciou a 4,1 krat
viac ako wvylisky fermentované autochtémnou
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mikroflérou. V jablkovych vyliskoch
fermentovanych  Aspergillus ~ niger  sme
identifikovali eriodiktyol, vyznamnu biologicku
aktivnu latku, ktorej obsah v posledny den odberu
vzorky bol 639 mg/100 g suSiny.

Tato praca bola podporend Slovenskou vedeckou
grantovou agentlrou VEGA pre projekty 1/0141/23.
Tato publikacia vznikla vdaka podpore Operacného
programu Integrovand infrastruktura pre projekt
Dopytovo-orientovany vyskum pre wudrzatelné a
inovativne potraviny, Drive4SIFood, 313011V336
spolufinancovany zo zdrojov Eurdpskeho fondu
regionalneho rozvoja.

[1] Waldbauer, K., McKinnon, R., Kopp, B.: Planta
Med. 83, 12/13 (2017).

[2] Calvete-Torre, 1., Munoz-Almagro, N., Pacheco,
M.T., Antén, M.J., Dapena, E., Ruiz, L., Margolles,
A., Villamiel, M., Moreno, F.J.: Carbohydr. Polym.
264, (2021).

6P02

VYUZITIE RAKYTNIKOVEJ STAVY NA
PRIPRAVU FERMENTOVANYCH
OVOCNYCH NAPOJOV

Zuzana Krepsova?, Méria Greifoval, Svetlana
Schubertova?, Frantisek Kreps!

'Fakulta chemickej a potravinarskej technolégie STU
v Bratislave, Radlinského 9, 812 15 Bratislava,
zuzana.krepsova@stuba.sk

Jednym z dovodov, preco nie je rakytnikova Stava,
napriek vysokému obsahu zdraviu prospesnych
latok, zakomponovana do jedalnicka ludi vo
vicsej miere, je jej kysla az adstringentna chut’. T4
je sposobena vysokym obsahom kyseliny jablcne;j,
nizkym pH a nizkym pomerom obsahu cukrov
a kyselin [1]. Jednou z moznosti ako pozmenit’
senzoricky neatraktivne vlastnosti rakytnikovej
Stavy je jej fermentacia, ktora je vhodnou
alternativou  ksladeniu  a zaroveti pri  nej
nedochddza k degradacii termicky labilnych
nutrientov a neziaducej zmene farby [2]. Jabl¢no-
mlieCna fermentacia predstavuje enzymaticka
dekarboxylaciu  chutovo vyraznej kyseliny
jabl¢nej za vzniku lahodnejSej kyseliny mliecnej
[1]. Sledovanim rastu 11 mikrobialnych kultdr sme
za mikroorganizmus najvhodnej$i pre rast v
rakytnikovej  §tave oznacili  Lactobacillus
plantarum. NajlepSie podmienky pre priebeh
jabl¢no-mliecnej fermentacie baktériou
Lactobacillus plantarum sme dosiahli
kombinaciou rakytnikovej a jabl¢nej $tavy v
pomere 2:3.

Tato praca bola podporena Slovenskou vedeckou
grantovou agentirou VEGA pre projekty 1/0141/23.
Tato publikacia vznikla vdaka podpore Operacného
programu Integrovand infraStruktira pre projekt
Dopytovo-orientovany vyskum pre udrzatelné a
inovativne potraviny, Drive4SIFood, 313011V336
spolufinancovany zo zdrojov Eurdpskeho fondu
regionalneho rozvoja.

[1] Markkinen, N., Laaksonen, O., Nahku, R., Kuldjérv,
R., Yang, B.: Food Chem. 286, (2019).

[2] Martinsen, B. K., Aaby, K., Skrede, G.: Food Chem.
316, (2020).

6P03

VYUZITi MONOMERU Z ROSTLINNYCH
OLEJU V SYNTEZE AKRYLATOVYCH
LATEXU PRO LAKARSKE APLIKACE

Martin Kol4i', Jana Machotova!, Stépan Podzimek'?,
Jan Honzigek?!, Martin Hajek!

1Univerzita Pardubice, Studentska 95, 532 10
Pardubice, st51413@student.upce.cz
2SYNPO, a. s., S. K. Neumanna 1316, 532 07
Pardubice

V souCasné dobé se zvySuje snaha nahrazovat
fosilni zdroje jejich obnovitelnymi alternativami.
Tyto snahy zasahuji vS§echna primyslova odvétvi,
véetné polymeri a natérovych hmot [1].
Obnovitelné alternativy jsou nejen ekologicky
privétivejsi, ale v nekterych piipadech mohou
propajcit finalnim produktiim uzite¢né vlastnosti,
vychazejici z jejich asto velmi odlisné struktury.
V této praci byly z vychozich rostlinnych oleji
transesterifikaci, epoxidaci a naslednou akrylaci
pripraveny akrylované monomery, kterymi byly
nasledné¢  Castecné¢  nahrazeny = monomery
Z fosilnich zdrojii v syntéze akrylatovych latexi
technikou semi-kontinualni emulzni polymerace
[2]. Zavedeni téchto monomert do polymerniho
fet¢zce bylo nasledn¢ zkoumano pomoci
infracervené spektroskopie. Stanoveni molekulové
hmotnosti technikou separace v asymetrickém
tokovém  poli v kombinaci s vicethlovym
rozptylem svétla prokazalo vznik
vysokomolekularnich struktur. Tento jev byl
pozorovan zejména u biomonomerd z oleju
obsahujicich vy$si podily polynenasycenych
kyselin  (linolové a linolenové). Vlastnosti
natérovych filmu, pfipravenych z jednotlivych
kopolymert, byly nasledné hodnoceny z hlediska
tvrdosti, lesku a odolnosti vuci vodé€. Vlastnosti
téchto natérovych filmd byly srovnatelné,
v n¢kterych ohledech i lepsi nez v pripadé
referencniho latexu, piipraveného z béznych
monomert z fosilnich zdroji, coz ¢ini rostlinné
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oleje atraktivni alternativou pro produkci

udrzitelnych materialt v odvétvi natérovych hmot.

[1] Biswas, A., Roy, M.: J. Cleaner Prod. 87, 463-468
(2015).

[2] Demchuk, Z., Shevchuk, O., Tarnavchyk, I.,
Kirianchuk, V., Lorenson, M., Kohut, A., VVoronov,
S., Voronov, A.: ACS Omega. 1, 1374-1382 (2016).

6P04
TISTENE INDIKATORY PRO CHYTRE
POTRAVINOVE OBALY

Voijtéch Dobias!, Denisa Filipit, Maria Vesela?, Michal
Vesely!

WUstav fyzikalni a spotiebni chemie, Fakulta chemicka,
Vysoké uceni technické v Brné, Purkyiiova 464/118,
612 00 Brno, vojtech.dobias@vut.cz

2Ustav chemie potravin a biotechnologii, Fakulta
chemicka, Vysoké uceni technické v Brne, Purkynova
464/118, 612 00 Brno

Tato prace pojedndvd o tématu tisténych
indikatorG plynd pro chytré potravinové obaly.
Vyuziti diskutovanych indikatorti spociva v jejich
schopnosti reagovat na zménu koncentrace obsahu
plynt v  potravinovém obalu  barevnym
prechodem. Vizualni vyhodnoceni indikatord je
jejich  kliCovou vlastnosti, nebot umoznuje
spotiebiteli vyhodnotit indikator bez jakékoliv
instrumentace [1].

Rada plynii se vytvati v pribéhu kaZeni potravin a
akumuluje se v potravinovém obalu [2]. Né&které
plyny jsou vsak zamérné do potravinovych obalt
zavadény. Takovym piipadem je baleni v
modifikované atmosféfe. U vakuové balenych
potravin je snaha o témét uplné odstranéni plynt
v obalu.

Diskutovany indikator kysliku je zalozen na
fotokatalytické  redukci  barviva, které v
redukované formé reaguje s kyslikem, ktery
barvivo oxiduje zpét do pivodni barvy. Indikator
byl vytistén pomoci sitotisku a Bakerova pravitka
na PET folii. Tento indikator by mohl nalézt
vyuziti u potravin balenych v modifikované
atmosféfe ¢i u potravin balenych vakuové, kde by
mohl indikovat poruseni potravinového obalu.

Indikator aminli by naopak mohl varovat
spotfebitele  pfed  zkazenou  potravinou.
Kompozice aminového indikatoru byla nanesena
na podlozku a vysuSena. Indikator amind byl
testovan na butylamin. V definovanych ¢asovych
intervalech bylo vlaknovym spektrofotometrem
provadéno méfeni. Z naméfenych L"a’b” hodnot
byla barevna zména vizualizovana.

Tento vyzkum byl podporen projektem OP PIK—
Aplikace CZ.01.1.02/0.0/0.0/20_321/0024435

financovany Ministerstvem primyslu a obchodu Ceské

republiky.

[1] Ding L., Li X., Hu L., Zhang Y., Jiang Y., Mao Z.,
Xu H., Wang B., Feng X., Sui X.: Carbohydr.
Polym. 233 (2020).

[2] Bekhit A., Holman B., Giteru S., Hopkins D.:
Trends Food Sci Technol. 109 (2021).

6P05

POLYMERNI VEKTORY NA BAZI
DIBLOKOVYCH HYDROLYTICKY
STEPITELNYCH POLYKATIONTU PRO
DORUCOVANI GENU

Eliska Hrda'?, Richard Laga?, Ladislav Androvi¢?

LPirodovédecka fakulta Univerzity Karlovy, Albertov
2038/6, 128 00, Praha, hrdael@natur.cuni.cz

2(stav makromolekuldrni chemie Akademie véd CR, v.
v. i., Heyrovského ndm. 2, 160 00, Praha

Genova terapie piedstavuje slibny terapeuticky
pristup umoziujici kauzalni 1é¢bu mnoha typi
zdavaznych  onemocnéni.  Praktické  pouziti
nativnich nukleovych kyselin (NK) kddujicich
terapeutické proteiny je vSak omezeno jejich
rychlou enzymatickou degradaci v télnich
tekutinach a nizkou efektivitou penetrace pies
bunééné membrany. Je proto zadouci vyvinout
dopravni systém (vektor) schopny efektivné
dorucit a nasledné uvolnit geny v intracelularnim
prostiedi cilovych bun€k, coz bylo i predmétem
této studie. Zaméfili jsme se na vyvoj novych typt
syntetickych vektori na bazi di-blokovych
polykationtt  pfipravenych  pomoci RAFT
polymerizace. Kladné nabity blok vektoru tvotily
monomerni jednotky methakrylamidového typu
majici ionizovatelné skupiny (napf. amoniova ¢i
fosfoniovd skupina) ptichycené k hlavnimu
polymernimu fetézci prostfednictvim spojek
obsahujicich pH-senzitivni hydrazonové vazby.
Do struktury nékterych kladné nabitych bloku bylo
navic zabudovano ~20 mol. % jednotek
hydrofobniho komonomeru N-
butylmethakrylamidu pro zvySeni internalizace
vektoru. Druhy blok vektoru sestaval z
hydrofilniho elektroneutralniho polymeru — N-(2-
hydroxypropyl)methakrylamidu nebo 2-
methakryloyloxyethylfosforylcholinu. Ptipravené
polykationtové vektory byly poté elektrostaticky
komplexovany s NK za vzniku ,core-shell”
nanoCastic.  Polykationtové  vektory  byly
charakterizovany pomoci SEC, tvorba komplexu
byla sledovéna elektroforézou a hydrodynamické
velikosti a zeta-potencidly komplexi byly
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stanoveny metodou DLS. Velikosti pfipravenych
komplext se pohybovaly v rozmezi 75-585 nm v
zavislosti na typu pouzitého vektoru. Podle
predbéznych vysledkt nejlépe komplexovaly
DNA polykationty s kvartérnimi skupinami.

6P06

STARNUTIE A MOZNOSTI OCHRANY
POLYURETANOVYCH MATERIALOV
V ZBIERKACH KULTURNEHO
DEDICSTVA

Radko Tifo?, Lenka Lopatkova?, Katarina Vizarova?,
Simona Klempova?!, Sotia Maleckova!

1ODCP FCHPT STU, Radlinského 9/1111, 812 15
Bratislava, radko.tino@stuba.sk

Zbierky st¢asného umenia su do znacnej miery
tvorené syntetickymi polymérnymi materialmi,
pricom jednym z najviac zastipenych typov si
polyuretany (PU), ktoré sa od 60. rokov minulého
storoCia stali objektom z&dujmu umelcov a
dizajnérov. Ich ochrane bola venovana iba mala
pozornost’, pretoze az do konca 20.storocia boli
povazované za stabilné. PU predstavuju Siroki
skupinu polymérov, od tvrdych plastov, cez vlakna
apeny, az po mikké elastoméry. Ich mnohostranné
vyuzitie pritahovalo umelcov a dizajnérov, ktori
ich pouzivali na vyrobu soch, obrazov,
dizajnoveho nabytku, textilii a doplnkov. Makkeé
PU peny, ktoré su predmetom tohoto prispevku, st
tvorené z malého percenta pevnym materialom a
zvy$ok tvoria otvorené pory vyplnené vzduchom,
¢o sposobuje, ze su l'ahko pristupné degradacii
kyslikom, oxidacii na svetle a hydrolyze
pOsobenim vzdusnej vlhkosti. S cielom preverit’
uéinnost’ konsolidantov pri urychlenom tepelnom
a svetelnom starnuti PU makkej peny bol
navrhnuty experiment s vyuzitim esterovej a
éterovej PU peny. Zmeny vlastnosti vzoriek boli
pozorované mikroskopicky, kolorimetricky a
pomocou FTIR spektroskopie. Na zéaklade
vysledkov experimentu je zrejmé, Ze miera
degradacie PU pien je vysSia pri urychlenom
svetelnom starnuti ako pri tepelnom starnuti. Boli
identifikované zakladné funkéné skupiny, na
ktorych  dochddza k zmendm  vplyvom
urychleného starnutia. Bol prevereny aj vplyv
dvoch rbéznych druhov konsolidantov na
prediZzenie Zivotnosti testovanych mikkych PU
pien.

Tato praca vznikla s financnou podporou projektu:
APVV-20-0410, Ochrana a konzervovanie novodobych
objektov kulturneho dedicstva s obsahom plastov
PolArt.

6P07

APLIKACE POKROCILYCH
OXIDACNICH PROCESU DO
TECHNOLOGIE UPRAVY A CISTENI
PROCESNICH VOD V MODULARNI
CISTIRNE

Libor Dusek!

1Ustav environmentdalniho a chemického inZenyrstvi,
Fakulta chemicko-technologickd, Univerzita
Pardubice, Studentska 95, Pardubice 532 10, Czech
Republic, libor.dusek@upce.cz

Soucasné mechanicko-biologické Cistirny
odpadnich vod (COV) ¢&asto nemohou lé¢iva,
produkty osobni péce, agrochemikalie a fadu
dalsich  oraganickych  produkti  odstranit
S dostate¢nou ucéinnosti. Potencidlné
perspektivnim feSenim tohoto problému mohou
byt pokrocilé procesy upravy (ATP) odpadnich
komunalnich a primyslové procesnich vod. Ty
jsou zalozeny na vhodné kombinaci polutant
koncentrujiciho procesu, jako je napi. koagulace-
flokulace-srazeni, stripovani, filtrace (vSechny
typy), iontové vymény, absorpce, elektroflotace,
s pokroc¢ilym oxidaénim procesem [1, 2]. Ten
zajisti parcidlni oxidaci ¢i totalni mineralizaci
organického polutantu na vodu a oxid uhlicity.
Prace je vénovana popisu a aplikaci poloprovozni
COV, viz Obr. 1., jez byla koncipovana jako
sekvence technologickych modulil ¢ifeni, filtrace,
sorpce, ultrafiltrace, fotokatalytické oxidace
pomoci UVC zafeni ¢i elektrochemické oxidace a
reverzni osmozy (nanofiltrace) [3]. Podle potfeby
konkrétniho prumyslového provozu, respektive
dle pozadované kvality vystupni vody, je mozné
jak wyuziti dil¢ich technologickych operaci
konkrétnich modult, tak i jejich vzijemna
simultanni soucinnost.

Obr. 1 Celkovy pohled na modularni poloprovozni

Cov.

[1] Dusek, L., Hornakova, B.; NOVOTNY, L.
Oxidovadla na bazi chloru pfi uprave odpadnich vod
nepiimou elektrooxidaci. Chemické listy 106 (11),
1054 (2012).
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[2] Palar¢ik, J., Krupkova, O., Peroutkova, P., Malat'ak,
1., Velebil, J., CHylkova, J., Dusek, L.: Catalysts.12,
6, (2022).

[3] Kuchtovd, G., Herink, P., Herink, T., CHylkova, J.,
Mikulasek, P., Dusek, L.: Process Saf. Environ.
Prot. 171, 834 (2023).

6P08

MODIFIKOVANE POLYMERY: NAPLNE
KOLON PRO SELEKTIVNI SORPCE

A REAKCE V PRUTOCNEM USPORADANI

Martin Kocurik?, Jaroslav Pochobradsky?, Jan
Bartagek?!, Milos Sedlak?, Jan Svoboda®

Wstav organické chemie a technologie, Fakulta
chemicko-technologicka, Univerzita Pardubice,
Studentsk4 573, 532 10 Pardubice,
jan.svoboda@upce.cz

Ptechod od vsadkovych reaktord k pratocnym je
vzhledem  knespornym  vyhoddm  tohoto
uspofadani do budoucna nevyhnutelny. Vyroby
aktivnich farmaceutickych substanci by mély byt
postupné pievedeny do kontinudlnich procest
zejména z divodu lepsi kontroly kvality.
Prezentovany  pfispévek  shrnuje  uspésnou
konstrukci dvou kolon s polymerni naplni pro
prato¢né uspotadani. V prvnim piipadeé je kolona
pouzita k selektivnimu vychytavani rastovych
stimulator  rostlin  (kontinualni  selektivni
adsorbér) [1]. Ve druhém piipadé je pak kolona
pouzita ke kontinudlni  asymetrické syntéze
benzosultamti (kontinualni selektivni reaktor) [2].
Prito¢né uspotadani je srovnano se vsadkovym.
Konstrukce kolon je diskutovana zejména
Z hlediska pouzitého pritoku a tlaku. Dale pak
Z hlediska mozné regenerace a znovupouziti.

V ptipadé€ pouziti kolony jako prato¢ného reaktoru
(Obr. 1) se jednalo o tfifazovy systém. V pevném
modifikovaném polymeru (katalyzétor) reagovaly
dvé pevné latky rozpusténé v kapalném
rozpoustédle a dale plynny kyslik rovnéz
absorbovany v rozpoustédle.

0.5 bar 10 pL-min™
5
2400 mm
ﬂ ap*c
L5-Pd(TFA);
290 mg
0.1395
mmol Pd-g
e
OMe =
Obr. 1 Schematické znazornéni studovaného

pratoéného systému

Bylo zjisténo, Ze zasadni vliv na uc¢innost kolony
ma botnavost polymeru pouzitého jako napln. Dale
pak pouzité rozpoustédlo. Pro aktivni a
reprodukovatelnou difuzi reaktantli do
katalyzujictho polymeru je dale nutné udrzovat
polymer nabotnaly a zamezit jeho vyschnuti.

Autori dekuji Univerzite Pardubice za instituciondlni
financni podporu.

[1] Koctrik M., Bartacek J., Svoboda J., Kolska Z.,
Chylkova J., Sedlak M.: Polymer 256, 125189
(2022).

[2] Kocurik M., Bartacek J., Drabina P., Vana J.,
Svoboda J., Husékova L., Finger V., Hympéanova
M., Sedlak M.: Odeslano do redakce (2023).

6P09

VYBRANE KOMPLEXY PRECHODNYCH
KOVU VYUZITELNE JAKO
KATALYZATORY PRO VYTVRZOVANI
NENASYCENYCH POLYESTEROVYCH
PRYSKYRIC

Eliska Matuskova', Jan Honzi¢ek?, David Rubes?!, Jan
Vinklarek?

1Ustav chemie a technologie makromolekularnich
latek, Fakulta chemicko-technologicka, Univerzita
Pardubice, studentska 573, 532 10 Pardubice,
eliska.matuskova@student.upce.cz

2Katedra obecné a anorganické chemie, Fakulta
chemicko-technologicka, Univerzita Pardubice,
Studentska 573, 532 10 Pardubice

Vybrané komplexy pfechodnych kovii jsou
studovany jako urychlovae pro nenasycené
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polyesterové pryskytice. Ty nachdzeji své
uplatnéni v mnoha odvétvich, zejména jako
kompozitni materidly. Aby bylo dosazeno
pozadovanych vlastnosti materidlu, je nutné do
systému ptidat takovy urychlovac, ktery zajisti
rychlé a ucinné vytvrzeni nenasycenych
polyesterovych pryskyfic.

Komplexy piechodnych kovii nabizeji vyborné
katalytické vlastnosti pro urychleni vytvrzeni.
Pfipravuji se reakci pfechodného kovu, jako je
napiiklad kobalt, zelezo ¢i vanad, s organickymi
ligandy. Mezi nejpouzivangjsi urychlovace se fadi
2-ethyl hexanoat kobaltnaty. V poslednich letech
se setkdvame s pozadavky na jeho nahrazeni.
Divodem je jeho potencialni karcinogenita. Proto
je kladen na vyzkum stale vétsi tlak na to, aby byla
nalezena vhodna alternativa se stejnym, v idealnim
pripadé jesté lepSim ucinkem.

V nasi studii jsme si zvolili urychlovace na bazi
Zeleza a vanadu, jejichz aktivita byla studovana ve
formé jak komer¢né dostupnych, tak i in-house
syntetizovanych sloucenin. Jako reference byl
pouzit standartni urychlova¢ na bazi kobaltu.
Jejich uc¢inky byly studovany na komerénim
systému UP/STY/MEKP doporuc¢enym vyrobcem,
aby byly zachovany identické podminky
vytvrzovani.

Tato prdce vznikla za podpory Ministerstva skolstvi,
mladeze a  télovychovy Ceské republiky (UPA
SG5_2023_004).

6P10

TRIETHYLAMINE AS A HIGHLY
EFFICIENT CATALYST FOR THE
CHEMICAL IMIDIZATION OF
POLYIMIDES

Zuzana Frances Simonoval?, Jana Machotova?, Pavel
Simon?, Jifi Zelenka?

Ynstitute of Chemistry and Technology of
Macromolecular Materials, Faculty of Chemical
Technology, University of Pardubice, Studentska 573,
53210, Pardubice, Czech republic, st51494@upce.cz
2TOSEDA s.r.0., U Panasonicu 376, 53006, Staré

Civice, Czech republic

Polyimides (PI) are group of polymers with
excellent properties including thermo-oxidation
stability, radiation resistance, and excellent
mechanical properties. They are used as advanced
materials in optoelectronics, biomedicine, sensors
and many other applications. Typically,
polyimides are synthesized through a two-step
reaction. In the first step, a polyamic acid (PAA) is
prepared by the reaction of diamine and

dianhydride. The PAA is then converted into
polyimide via intramolecular  cyclization
(imidization) in the second step. Imidization can
be performed thermally at high temperatures
(>300 °C) or chemically using catalysts. For
chemical imidization, three catalysts—
triethylamine (TEA), quinoline (QL), and 1,4-
diazabicyclo(2.2.2.)octane (DABCO), and three
different temperatures (120 °C, 140 °C, and 160
°C) were selected. The progress of the chemical
imidization reaction was monitored using nuclear
magnetic resonance and infrared spectroscopy
techniques. Thermal, mechanical, and optical
properties of the prepared polyimides were
compared with polyimides synthesized via thermal
imidization. Polyimide films transparent in the
visible region and possessing favorable
mechanical properties and thermal stability were
prepared via chemical imidization using the
triethylamine catalyst at the reaction temperature
of 160 °C. Thanks to these results, chemical
imidization appears to be a great alternative to
thermal imidization.

6P11

VLIV TYPU A MODIFIKACI
POLYSACHARIDOVYCH
NANOKRYSTALU NA STRUKTURU A
VLASTNOSTI NANOKOMPOZITU

S MATRICI PCL/PLA

Ivan Kelnar, A. M. Abdel-Mohsen

Ustav makromolekuldrni chemie AVCR, v.v.i.,
Heyrovského n. 2, 16200 Praha 6, kelnar@imc.cas.cz

Vlastnosti biodegradovatelnych polymertt Ize
zlepsit jejich blendovanim a soucasnou aplikaci
organickych nanocastic, coz v fad¢ ptipadd vede
k synergickym  efektim  diky = kombinaci
efektivnich struktur a vyztuzeni. U smési tuhé
kiehké kyseliny polylaktonové (PLA) a
elastického poly e-kaprolaktonu jsme studovali
komplexni vliv modifikovanych celul6zovych
nanokrystali (CNC) a chitinovych nanowhiskri
(CNW) na jejich parametry. V pfipadé CNC a
CNC potazeného polydopaminem byla zjisténa
vyznamna zavislost i€¢inku nanoplniv na slozeni a
postupu michani, coz vedlo k soucasnému zlepSeni
zékladnich mechanickych vlastnosti zejména u
systtmd s PLA matrici a naopak k eliminaci
vyztuzujiciho u¢inku u kompoziti s bikontinuelni
strukturou. Divodem je podstatné ovlivnéni
dynamické asymetric a zmény kontinuity obou
komponent  vCetné¢  lokalizace  subinkluzi
v kontinualnich fazich. U samotného
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polydopaminem modifikovaného CNC bylo
pozorovano samouspofadani do nanovlaken, jeho
aplikace v nanokompozitu vedla k vyssi tepelné
stabilité. V pripadé CNW byl studovan vliv stupné
deacetylace, tj. obsahu primarnich amini na
vlastnosti a stabilitu. Byl zjistén velmi podobny
vliv primarnich a sekundarnich amint na stépeni
fetézcl polyestert a tim i na strukturu a tepelnou
stabilitu. Zvysledd je zifejmy =zasadni vliv
struktury a obsahu bikontinuelnich fazi na
mechanické vlastnosti. Kombinace razného

postupu michani a funkcionality resp. modifikace
organickych nanoplniv je u€innym ndastrojem
pro fizeni vlastnosti biodegradovatelného
nanokompozitu

Prace vznikla s podporou Ministerstva Skolstvi,

mladeze atélovychovy Ceské republiky —(Grant
LUAUS23004).

PREDNASKY - SEKCIA 7
CHEMPROGRESS — CHEMICKE
TECHNOLOGIE

7P01

VLIV PREDUPRAVY MEMBRANY

A VODIVOSTI KATALYZATORU NA
VYKON ALKALICKE ELEKTROLYZY
VODY S ANIONTOVE SELEKTIVNI
MEMBRANOU

Michaela Plevova?, Jaromir Hnat, Jan Zitka?, Karel
Bouzek!

Wysokd skola chemicko-technologicka v Praze, Ustav
anorganické technologie, Technické 5, 166 28 Praha
6, CR, plevovamscht.cz

2Tailromem s.r.0., Zajezd 8, 273 43 Zdjezd, CR

Vodik mtize sehrat dulezitou roli v dekarbonizaci
energetiky, prumyslu a dopravy, kde mize byt
vyuzit jako zdroj energie, vstupni surovina
v chemickém primyslu ¢i pro vyrobu syntetickych
paliv. Vodik muize byt vyroben Setrné k zivotnimu
prostiedi elektrolyzou vody s vyuzitim elektrické
energie z obnovitelnych zdroju.

Alkalicka elektrolyza vody s aniontové selektivni
membranou (MAEV) predstavuje vhodnou
metodu pro vyrobu vodiku, jelikoz umoznuje
pouziti levnych konstrukénich a katalytickych
materialti (napt. nikl, Zelezo) a zaroven dosazeni
bezpec¢ného a flexibilniho procesu. Dalsi vyhodou
MAEYV piedstavuje moznost aplikace katalyzatoru
ptimo na povrch membrany (CCM - zangl.
Catalyst Coated Membrane), ktera zlepSuje vyuziti
katalyzatoru. Pro alkalické prostiedi vSak neni
ptistup CCM bézné vyuzivany, a proto je nutny
dalsi vyzkum a vyvoj.

Cilem této prace je dosazeni zlepSeni vykonu a
stability MAEV za pouziti ptistupu CCM. Toho

bude dosazeno vhodnou piedupravou membrany a
zvySenim vodivosti katalytické vrstvy.

Pro ptfipravu CCM bude pouzita membrana

slozena z blokového kopolymeru s 1,4-
diazabicyklo[2.2.2 ]Joktanovymi funkénimi
skupinami. Budou  pouzity  neplatinové

katalyzatory na béazi NiCo0,04 a NiFe,Os spole¢né
s aniontove selektivnim polymernim pojivem.
Ziskané vysledky naznacuji, ze s optimali-
zovanou CCM je mozné dosahnout zlepsSeni
vykonu MAEV.

Financovano za podpory Technologické agentury
Ceské republiky v ramci projektu ¢. TK 02030001,

7P02

POLYBENZIMIDAZOLE BASED
SEPARATOR FOR ALKALINE
MEMBRANE WATER ELECTROLYSIS

Katefina Hradeénal!, Jaromir Hnat!, Karel Bouzek?!

!Departure of Inorganic Technology, University of
Chemistry and Technology Prague, Technicka 5, 166
28, Praha 6, hradecnk@vscht.cz

Alkaline membrane water electrolysis (AMWE)
has emerged as promising technology for highly
efficient hydrogen production. Instead of porous
separators, which are used in industrial alkaline
water electrolysis, AMWE utilizes thin polymeric
ion-conducting membranes. The low thickness of
membranes  together  with  zero-gap  cell
arrangement minimalize the ohmic loss and
improves the energy efficiency of AMWE.
Suitable membranes for AMWE can be divided
into two categories: i) anion-exchange membranes
(AEMSs) and ii) ion-solvating membranes (ISMs).
Anion-exchange membranes allow AMWE to
operate with diluted KOH electrolytes due to the
selective transport of OH™ between electrodes.
Unfortunately, because of degradation of fixed
functional groups, AMWE with anion-exchange
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membrane is limited by temperature. In contrast of
AEMs, ion-solvating membranes excels with their
temperature stability due to the absence of
functional groups in their polymeric chain.
Because of their impressive temperature and
mechanical  durability, ISMs made of
polybenzimidazole (PBI) and its derivates have
great potential for utilization in AMWE.

The aim of this work is to characterize a
polybenzimidazole based ion-solvating membrane
for alkaline membrane water electrolysis.
Composition,  dimensional ~ changes, and
temperature dependence of ionic conductivity
were measured to understand the influence of these
parameters on AMWE.

This work was supported from the grant of Specific
university research — grant No A2_FCHT_2023_079.

7P03

VLIV TYPU SEPARATORU NA PROVOZ
ALKALICKEHO ELEKTROLYZERU
VODY PRI NiZKYCH KONCENTRACICH
KAPALNEHO ELEKTROLYTU

Karel Denk?, Roman Kodym?, Jaromir Hnat!, Martin
Paidar?, Karel Bouzek!

1Ustav anorganické technologie, Vysoka $kola
chemicko-technologicka v Praze, Technicka 5, 166 28
Praha 6 — Dejvice, denkk@vscht.cz

Alkalicka elektrolyza vody (AEV) piedstavuje
zpasob elektrolytické vyroby vodiku pouzivany
vice nez 100 let. Naprosta vétSina vodiku je vSak
stale vyrdbéna z fosilnich paliv. Zaroven se
v posledni dobé klade vyssi diraz na zvySovani
ucinnosti a ekologicnosti energetickych procest,
napiiklad zavadénim obnovitelnych zdrojti energie
(OZE), které maji ovSem nestalou produkci.
Elektrolyza vody ve spojeni s OZE piedstavuje
proces, ktery muze vyrabét vodik s minimalni
produkci oxidu uhli¢itého. I proto se v poslednich
dvou desetiletich vyzkum zaméfuje na dalsi
zefektivnéni AEV.

K nejzasadnéjs§imu vyvoji dochazi u separatoru
elektrodovych prostor AEV cely. Namisto tradi¢ni
porézni diafragmy se vyviji polymerni iontove-
selektivni pevné elektrolyty (ISM), které jsou
dostatecné vodivé i pii pouziti zfedénych roztoku
KOH a nizsich provoznich teplot. Pouziti ISM tak
umoznuje dosahnout stejnych ¢i lepSich vysledki
oproti konvencéni AEV s diafragmou pfi zvySeni
flexibility a bezpecnosti.

Prezentovana prace se zaméfuje na porovnani
zminénych dvou typt separatord v AEV pii
pouziti nizkych koncentraci kapalného elektrolytu.

V ptipadé AEV s diafragmou byla pfi nizkych
koncentracich KOH  pozorovana limitace
pfenosem hmoty. Experimentalné i s pomoci
navrzené¢ho 1D matematického modelu popisujici
pozorovan¢ limitace spocivd v pomalém
transportu iontl diafragmou z divodu nizké
vodivosti kapalného elektrolytu.

Tento vyzkum byl financovan z projektu Technologické
agentury jako soucast projektu cislo TK02030103.
Tento vystup vznikl v ramci projektu European Union’s
Horizon 2020 research and innovation programme
(GA No. 862509).

7P04

VIACZLOZKOVE Ni-Fe-W
KATALYZATORY PRE ZERO-GAP
ALKALICKU ELEKTROLYZU VODY

Jana Zachenska, Matilda Zemanova

Fakulta chemickej a potravinarskej technol6gii STU
v Bratislave, Oddelenie anorganickej technologie,
Radlinského 9, 812 37 Bratislava,
jana.zachenska@stuba.sk

Energia je neodmyslitelnou sucastou dnesného
sveta a s vyvojom technol6gii sa jej dopyt neustéle
zvySuje. Primarnymi zdrojmi energie su fosilne
paliva. Pri ich spalovani vznika velké mnoZstvo
oxidu uhli¢itého, ktory nepriaznivo ovplyviuje
Zivotné prostredie. Dal§im problémom fosilnych
paliv je postupné vyCerpavanie a sucasna
geopoliticka situacia. Z tychto dévodov je dolezité
hladat  vhodné alternativy. Jednym z
perspektivnych rieSeni je koncept vodikovej
ekonomiky, ktory je zalozeny na vodiku ako nosici
energie. Vodikova ekonomika vyzaduje trvalo
udrzatel'né zdroje energie a efektivne technologie.
Jednou z moznych technolégii na vyrobu vodika je
alkalicka elektrolyzy vody. Negativom alkalickej
elektrolyzy vody je nizka ucinnost’, ktora sa da
zvysit vhodnym katalyzatorom [1-3].

Cielom prace bola priprava viaczlozkového
katalyzdtora Ni-Fe-W vhodného pre zero-gap
elektrolyzér pre alkalicki elektrolyzu vody.
Povlaky Ni-Fe-W sa vylucovali pomocou
galvanického pokovovania na niklova penu.
Analyzoval sa vplyv parametrov pokovovania ako
je pradova hustota, ¢as pokovovania, zloZenie
elektrolytu, typ anddy na vlastnosti katalyzatorov.
Katalyzatory sa charakterizovali pomocou SEM,
EDX a XRD analyzy. Katalytické ucinky sa
stanovovali pomocou elektrochemickych merani.
Efektivita a stabilita povlakov sa testovala v zero-
gap elektrolyzéri S iGnovo-selektivnou
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membranou pre alkalicku elektrolyzu vody. Zistilo
sa, Ze optimaliziciou parametrov pokovania
mozno pripravit’ katalyzator vhodny pre zero-gap
alkalicku elektrolyzu vody.

Tato praca vznikla s podporou projektu VEGA
1/0747/21

[1] Akhtar M.S.: J. Clean. Prod 395, 136438 (2023).
[2] Abe J.O.: Int. J. Hydrog. Energy. 44, 15072 (2019).
[3] Li W.: Mater. Adv. 3, 5598 (2022).

7P05

BIFUNCKNI KATALYZATORY NA BAZI
SELENIDU PRECHODNYCH KOVU PRO
POUZITI V REVERZIBILNICH
ALKALICKYCH PALIVOVYCH
CLANCICH

Dita Hronova?, Jaromir Hnat!, Karel Bouzek?!

1Ustav anorganické technologie, Vysoka Skola
chemicko-technologicka, Technicka 5, 160 00, Praha
6. hronovad@vscht.cz

Reverzibilni alkalicky palivovy ¢lanek predstavuje
jednu z perspektivnich technologii pro konverzi
energie. Umoznuje provoz ve dvou rezimech —
elektrolyzéru vody pro uloZeni elektrické energie
a palivového ¢lanku pro jeji vyrobu. Vyhodami
reverzibilnich zatizeni jsou zejména niZ$i cena a
niz§i naroky na prostor oproti samostatnym
zatizenim. S provozem reverzibilniho ¢lanku se
poji nutnost pouziti bifunkcnich katalyzatori.
Bifunk¢ni katalyzatory musi byt aktivni pro dvé
rizné elektrochemické reakce a zaroven stabilni
jak v oxida¢nim, tak redukénim prostiedi.

Selenidy  pfechodnych  kovii  patii mezi
perspektivni katalyzatory pro redukci kysliku
(ORR) v alkalickych  palivovych  ¢lancich.
Literatura uvadi, ze tyto katalyzatory jsou vhodné
také pro reakci vyvoje kysliku (OER). Selenidy
vsak obecné vykazuji malou elektrickou vodivost.
Tento nedostatek mize byt kompenzovan napft.
pouzitim vhodného nosice katalyzatoru ¢i zménou
krystalové struktury. Cilem prace je ovefit
bifunk¢ni charakter Ni-Co-Se katalyzatoru pro
pouziti v reversibilnim alkalickém ¢lanku. Dale
pak navysit elektrickou vodivost a nasledn€ oveéfit
stabilitu optimalizovaného katalyzatoru.
Morfologie a fyzikalni vlastnosti katalyzatort byly
studovany pomoci SEM, EDS a BET analyzy.
Elektrochemické vlastnosti byly méfeny pomoci
elektrochemické impedan¢ni spektro—skopie a
linearni voltametrie na rotacni diskové elektrodé v
0,1 mol-dm 3 KOH pti 30 °C. Z vysledki vyplyva,
ze Co-Ni-Se katalyzatory vykazuji aktivitu jak pro
ORR, tak i pro OER.

Tento vystup vznikl v ramci projektu Specifického
vysokoSkolského vyzkumu - projekt
A2_FCHT_2023_045 a Al FCHT_2023 004. This
project has received funding from the European
Union’s Horizon 2020 research and innovation
programme under grant agreement No 862509.

7P06

STUDIUM DYNAMIKY ZMEN
EXPANZNICH SIL A ROZMERU
PILOTNIHO ELEKTRODIALYZNIHO
SVAZKU

Roman Kodym?, David Tichy?, Michal Néme&ek?,
Dalimil Snita?, Karel Bouzek®

1Ustav anorganické technologie, Vysokd skola
chemicko-technologicka v Praze, Technicka 5, 166 28
Praha 6 — Dejvice, kodymr@vscht.cz.

2Ustav chemického inzenyrstvi, Vysokd skola
chemicko-technologické v Praze, Technicka 5, 166 28
Praha 6 — Dejvice

Elektrodialyza (ED) pfedstavuje vyspélou a
zavedenou technologii odsolovani a membranové
separace. Aktualn€ vyvoj této technologie sméfuje
k vétsim rozmérum zafizeni a vys§i provozni
teplot¢, motivovany zvySovanim vykonu a
ucinnosti procesu, snizovanim provoznich naklada
a vyuzivanim novych aplikac¢nich oblasti. Pfechod
z laboratorniho nebo pilotniho systému na
prumyslovy vSak neni piimocary. Meéfitko
jednoduSe zalozené na zvétSeni aktivni plochy
membrany nebo po¢tu membran bez ptislusnych
uprav konstrukce jednotky casto vede ke
zvyraznéni negativnich efekt jako jsou napf.
rozmérové zmény ED svazku v disledku bobtnani
membran, zmén  mechanickych  vlastnosti
materiali atd. jako reakce na zmény provoznich
podminek (teplota, elektricky proud, koncentrace
soli atd.). Pfi pouziti tuhého ramu pro konstrukci
ED svazku mtze expanze svazku vést k nartstu
expanznich sil a nevratnému mechanickému
poskozeni materiald (membrany, distan¢ni vlozky
atd.). Naopak smr$t'ovani svazku mize negativné
ovliviiovat jeho tésnost, a tedy spolehlivost a
zivotnost  zafizeni. V predloZzeném prispévku
budou prezentovany kritické aspekty provozu ED
v praxi a vysledky zakladniho/aplikovaného
vyzkumu rozmérovych a silovych zmén v pilotnim
ED svazku (100 pard heterogennich iontové-
selektivnich membran, pracovni plocha 0,4 x 0,1
m?). Ziskané vysledky piedstavuji solidni zaklad
pro vyvoj experimentalni metodiky studia
rozmérovych a silovych zmén u podobnych
systémi v pilotnim méfitku a navrhu autonomniho
systém fizeni kompresni sily svazku.
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Tento vyzkum byl financovan z projektu Ministerstva
Priimyslu a Obchodu CR, vramci projektu TRIO
(projekt TOM2022, ¢. FV40053).

7P07

NOVE SLITINOVE KATYLYZATORY PRO
POUZITI VE VYSOKOTEPLOTNICH
PALIVOVYCH CLANCICH S PROTONOVE
VODIVOU MEMBRANOU

Jan Dismas Burianek?, Martin Prokop?, Tomas
Bystron!, Matija Gatalo?, Luka Pavko?, Nejc Hodnik?,
Karel Bouzek?!

1Ustav anorganické technologie, Vysoka skola
chemicko-technologicka v Praze, Technicka 5, 166 28
Praha 6, Ceskd republika, burianej@vscht.cz
2Department of Materials Chemistry, National
Institute of Chemistry, 1001 Ljubljana, Slovenia

V soucasném energetickém vyvoji je vénovana
zvySend pozornost moznosti vyuziti vodiku pro
akumulaci energie pfi kolisavé produkci elektiiny
obnovitelnymi zdroji. Vyrobeny vodik Ize snadno
skladovat, transportovat a vyuzit v primyslu ¢i pro
vyrobu elektrické energie za pomoci palivovych
clank. V soucasnosti jsou nejvice prakticky
aplikovany palivové ¢lanky s protonové vodivou
membranou (PEMFC). OvSem elektrochemické
reakce (oxidace H; a redukce O) na elektrodach
PEMFC vyzaduji katalyzu, obvykle pomoci
platinovych kovii na uhlikovém nosi¢i. Redukce
obsahu platinovych kovli je proto jednou z
nezbytnych podminek pro sniZzeni ceny a S$ir$i
roz§ifeni této technologie.

Cilem této prace je posoudit potencial novych
slitinovych katalyzatora (Pt-Co na uhlikovém
nosici) pro praktické pouziti ve vysokoteplotnim
PEMFC (HT-PEMFC), coz je typ PEMFC
vyuzivajici jako protonové vodivé prostiedi
polymerni membranu dopovanou HsPO, a
pracujici pii teplotach 160-200 °C. Pro posouzeni
stability Pt-Co/C katalyzatora za podminek
relevantnich pro provoz HT-PEMFC byly pomoci
XRD, XRF a ICP-OES pozorovany zmeény ve
struktufe a slozeni katalyzator béhem louzeni v
koncentrované H3PO. pii 180 °C. Pro stanoveni
kli¢ovych kinetickych parametrii reakce redukce
02 bylo vyuzito cyklické a linearni voltametrie za
pouziti rotaéni elektrody jednak ve vodném
roztoku HCIOs pii pokojové teploté, jednak
v koncentrované HsPOs pii 180 °C (prostredi

simulujici realngji provozni podminky HT-
PEMFC).

Tento vystup vznikl v ramci projektu Specifického
vysokoskolského vyzkumu - projekt
¢. A2 FCHT 2023 039 Vysoké skoly chemicko-

technologické v Praze a byl podporen Grantovou
agenturou Ceské republiky No. 22-23668K.

7P08

KOROZIA KOVOV V KONTAKTE

S MATERIALMI POUZIVANYMI PRE
SKLADOVANIE LATENTNEHO TEPLA

Andrea Cervenkoval, Vladimir Danielik!

'Fakulta chemickej a potravinarskej technolégii STU

v Bratislave, Oddelenie anorganickej technologie,
Radlinského 9, 812 37 Bratislava,
andrea.cervenkova@stuba.sk

Nedostatok fosilnych paliv a ich negativny vplyv
na zivotné prostredie vedie v poslednych rokoch
k hl'adaniu alternativnych moznosti zasob energie.
V dosledku globalneho otepl'ovania sa do popredia
dostdva solarna energia. Viaceré vyskumné
skupiny sa zaoberaju vyvojom technoldgii a
zariadeni na efektivne ukladanie tepelnej energie
vo forme latentného tepla. V priebehu poslednych
desat’roci boli rozsiahlo studované latky schopné
ukladat’ teplo pocCas skupenskej premeny.
Nazyvaju sa materidly podliehajice skupenskej
premene (PCM). Schopnost PCM akumulovat’
teplo je vyrazne vysSia ako u latok vyuzivajucich
citeI'né teplo. Navyse prijimaju alebo odovzdavaju
teplo pri takmer konstantnej teplote. Na druhej
strane ich nevyhodou je mozZna agresivna reakcia
S konstrukénymi materialmi zasobnikov tepla
sprevadzana vznikom kordzie.

NajdélezitejSou skupinou PCM sa kvoli ich
vysokému latentnému teplu topenia a dobrej
tepelnej vodivosti stali hydraty anorganickych
soli. Pre aplikaciu tychto materidlov v systémoch
akumulacie latentného tepla je potrebné vsak
poznat’ ich kordzny u¢inok na pouzivané materialy
[1, 2]. Studovany bol korézny uéinok vybranych
hydratov anorganickych soli na rézne kovoveé
materidly (nehrdzavejuca ocel, ocel’, hlinik)
dlhodobymi ponorovymi koréznymi skuskami
meranim  hmotnostnych  Ubytkov. Kordzne
vlastnosti boli tiez posudzované pomocou
elektrochemickych merani (LPR, CV).

Tato praca vzmikla vdaka podpore Ministerstva
Skolstva, Vedy, Vyskumu a Sportu SR v ramci projektu
VEGA 1/0436/23 a Agentlre pre podporu vyskumu
avyvoja APVV-17-0183 a vdaka podpore v rdamci
Operacného programu Integrovand infrastruktura pre
velky projekt ZlepSenie univerzitnych kapacit a
kompetencii vo vyskume, vyvoji a inovaciach -
ACCORD, kod ITMS: 313021X329, spolufinancovany
z0 zdrojov Europskeho fondu regionalneho rozvoja.
Autori dalej dakuju STU za financnu podporu v ramci
Grantovej schémy na podporu mladych vyskumnikov.
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[1] Sharma A. et al.: Renew. Sustain. Energy Rev. 13,
318-345 (2009).

[2] Danielik V. et al.: Mater. Corros. 68, 416-422
(2017).

7P09

ELEKTROCHEMICKE METODY NA
CHARAKTERIZACIU
MODIFIKOVANYCH TANATOVYCH
VRSTIEV ZELEZNYCH ARTEFAKTOV

Roman Kostur?, Matilda Zemanovat!

ISTU v Bratislave Ustav anorganickej chémie,
technoldgie a materialov, Fakulta chemickej a
potravinarskej technolégie, Radlinského 9, 812 37
Bratislava; roman.kostur@stuba.sk

Pri nalezoch zeleznych artefaktov s kulturno-
historickou hodnotou je cielom zachovanie
predmetu v takom stave, aby bol ukazkou svojej
doby aj pre dalSie generacie. Problémom pri
takychto nalezoch st vytvorené korézne produkty
na povrchu a prebiehajuca kordzia.
Zachovanie/ochrana predmetu prebieha postupmi,
ktor¢ obmedzuju  dalSiu  koréziu Zeleza
anechavaju predmet stabilizovany. Jednym
z tradicnych postupov, ktoré sa pri zeleznych
predmetoch pouziva na ochranu voci korézii, je
proces vyuzivajuci prostriedky na baze kyseliny
taninovej — tanatovanie [1]. Tanatovanie funguje
na principe modifikacie kor6znych produktov
zeleza tak, Ze sa na povrchu skorodovaného
artefaktu vytvara ochranny konverzny povlak
¢ierneho tanatu Zelezit¢ho. Ciel'om prace je snaha
0 modifikaciu povlaku na zvysenie kordznej
odolnosti pomocou anidnovych ilov s vrstevnatou
Struktarou - hydrotalkitov.  Hydrotalkity
predstavuju vhodny material pri ochrane voci
korézii vd’aka svojej schopnosti vymienat iony
[2].

Charakterizovali a porovnavali sa modifikované
tanatové vrstvy sréznym pridavkom hydro—
talkitov pouzitim elektrochemickych metéd. Na
charakterizaciu  sa  pouzivali  impedanc¢na
spektroskopia (EIS) a potenciodynamicka
polarizacia (LSV). Met6dami EIS a LSV sa zistilo,
ze s pridavkom hydrotalkitov sa zlepSuji ochranné
vlastnosti pripraveného modifikovaného povlaku.

Tato prdaca vzmikla vdaka podpore Ministerstva
Skolstva, Vedy , Vyskumu a Sportu SR v ramci projektu
VEGA 1/0747/21. Autori dalej dakujii STU za financnu
podporu v ramci Grantovej schémy na podporu
mladych vyskumnikov.

[1] Hollner S. et al: Corros. Eng. Sci. Technol. 45: 362-
366 (2010).

[2] Nishimura S. et al: Green Chem. 15: 2026-2042
(2013).

7P10
SLEDOVANIE STABILITY ZELEZANOV

Michaela Benkdova, Emilia MaliSova, Jan Hive$

Fakulta chemickej a potravinarskej technolégii STU
v Bratislave, Oddelenie anorganickej technoldgie,
Radlinského 9, 812 37 Bratislava,
michaela.benkoova@stuba.sk

Zelezany st zlaéeniny Zeleza s oxidaénym &islom
+VI. SO silnymi oxidaénymi, ale aj vybornymi
dezinfekénymi a koagulaénymi ¢inidlami. Vdaka
tymto vlastnostiam sa vyuzivaja v rdznych
oblastiach ~ (organické  syntézy, kordzne
inZinierstvo). Zelezany st viak najviac vyuzivané
v oblasti Cistenia a docistovania odpadovych a
povrchovych véd. Nevyhodou je ich samotny
vysoky redoxny potencial komplikujdci ich
vyrobu a taktiez vysoka reaktivita pripravenych
produktov. To spbsobuje ich relativne nizku
stabilitu. V sticasnosti je predmetom skimania
moznosti zvySovania stability Zelezanov [1, 2].

Cielom prace bolo zlepsSenie stability Zelezanov
pomocou tabletovania so zeolitmi a tiez
kombinéaciou zeolit-Zelezan v kapsule. Pripravené
tablety mali rozny pomer Zelezanu a zeolitu a
kapsule boli tlacené na 3D tlaciarni. K dispozicii
bolo 5 obalovych materidlov, ktoré boli bio-
degradovatelné a vo vode rozpustné materialy.
Ako bio-degradovatel'né materialy boli pouzité
kyselina polymlie¢na (PLA) bielej a Ciernej farby.
Z voderozpustnych materidlov to boli BVOH
(buténdiol vinylalkoholovy kopolymér), PVA
(polyvinylalkohol) a PVA+ (polyvinylalkohol+).
Tento material je na rozdiel od PVA Tlahsie
stlacitelny.

Z vysledkov ziskanych z ro¢ného sledovania
stability je jasné, Ze stabilita nezakapsulovanych
vzorieck  klesala  rychlejsie ako  stabilita
tabletovanych vzoriek so zeolitom alebo pri
kombindcii zeolit-kapsula.

Tato prdaca vznikla vdaka podpore Ministerstva
Skolstva, Vedy, Vyskumu a Sportu SR v ramci projektu
VEGA 1/0436/23 a Agentlrou pre podporu vyskumu a
vyvoja APVV-17-0183. Autori dalej dakujii za financny
prispevok z Grantovej schémy STU na podporu
mladych vyskumnikov.

[1] Lee Y., Cho M., Kim J.Y, Yoon J.: J. Ind. Eng.
Chem. 10, 161-171 (2004).

[2] Kubinakova E., Gal M., Kereke$ K., Hive§ J.:
Chemické listy. 109, 714-717 (2015).
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7P11
RIEgENIE PROBLEMU ENVIRO-ZATAZE
V STRAZSKOM

Jan Hives!, Ladislav Stibranyit, Jaroslava Maroszova?,
Michaela Benkodva!

1OAT UACHTM FCHPT, Radlinského 9, 812 37
Bratislava, jan.hives@stuba.sk

20ACh UACHTM FCHPT, Radlinského 9, 812 37
Bratislava

Chemicka tovarei Chemko Strazske bola zalozena
v povojnovej Ceskoslovenskej republike ako
chemicky kombinat Strazske-narodny podnik v
roku 1952. NajdélezitejSou ulohou
novozalozeného podniku bola od zaciatku vyroba
vybusnin pre armadu a tiez medziproduktov pre
civilny sektor. Polychlérované bifenyly (PCB) su
substitu¢né izoméry bifenylu, kde substituentom je
Cl v réznych polohach a v ré6znom pocte. Ide o
subor tzv. kongenérov, ktorych empiricky vzorec
mozno vSeobecne zapisat’ ako (C12H10)nCln, kde n
moze nadobudat’ hodnoty od 1 po 10. Vlastnosti
PCB - vysoka tepelnd kapacita, vysoka teplota

vzplanutia, dielektricky charakter latky su
vlastnosti, ktoré zapric¢inovali ich masivne
vyuzivanie v uzavretych systémoch — Vv

transforméatoroch, kondenzatoroch a podobne, no
taktieZ sa ich vlastnosti vyuzivali v tzv. otvorenych
systémoch ako aditiva do plastov, chladi¢e a
podobne. Ich technologicky vyznam spociva aj v
ich nepolarnom charaktere zabezpecujiicim
schopnost’ PCB rozpustat’ sa, ale aj posobit’ ako
vel'mi dobré organické rozpustadlo.

Po skromnych zaéiatkoch v roku 1959 sa vyroba
chlérovanych bifenylov postupne zvySovala.
Vyrabali sa PCB typu Delor 103 resp. Aloclor
1242 (40 % CIl), ktory sa vyuzival ako napln do
kondenzatorov a transformatorov, Delor 106 resp.
Aloclor 1260 (60 % Cl), vyuzivany ako prisada do
tlaciarenskych farieb, Delotherm —kvapaliny do
teplo-vymennych systémov a Hydelor — kvapaliny
do hydraulickych a mazacich systémov. V roku
1966 dosiahla vyroba 100 ton ro¢ne a zlom nastal
v roku 1973 ked’ vyroba narastla z cca 600 na 1600
az 2000 ton ro¢ne. Obdobie maximalnej produkcie
trvalo az do roku 1984, ked sa vyroba z
ekologickych a environmentalnych d6vodov
definitivne zastavila. Celkove sa v Chemku
vyrobilo 21 428 t vyrobkov na béze chlérovanych
bifenylov, z ktorych sa 9 869 t (46 %) exportovalo
(najméd do byvalej NDR). ZvySok, t.j. 11 613t
odobrali ¢eski a slovenski odberatelia.

Zavaznym problémom PCB je ich mimoriadna

odolnost’ vo¢i degradacnym vplyvom ide o vel'mi
stabilné latky ¢o PCB zarad'uje k tzv. POP latkam

(perzistentné organické polutanty). St vSeobecne
znadme vysokou teplotou varu ¢o suvisi to s ich
vysokou molekulovou hmotnostou. Dalsim
znakom je ich nizka rozpustnost’ vo vode, ktora
klesd s rastucim poctom chlérov. St teda
hydrofébne a preto aj rozpustné v organickych
latkach, napr. lipidoch, ¢o ma za nasledok fakt, ze
pretrvavaju v organizmoch zivo¢ichov prave v
tejto  rozpustenej podobe  (bioakumulacia).
Nebezpecéna je ich vysoka toxicita — PCB spadajl
do skupiny potencialnych mutagénov,
karcinogénov, endokrinnych disruptorov (narusaji
produkciu horménov v tele, v pripade PCB ide
konkrétne o produkciu estrogénu). Ich G¢inok na
organizmus je taktiez aj hepatotoxicky a
neurotoxicky. V dosledku ich perzistencie a
bioakumulacie sa lahko prenaSaji v ramci
potravinového  retazca  (napr. PCB z
kontaminovanej vody sa dostane do organizmu
ryby, ti skonzumuje dravec a toho zas skonzumuje
¢lovek). Kontaminacia PCB je celosvetovy
problém v oblastiach byvalej (aj sti¢asnej) vyroby
tychto latok.

V tejto praci sumarizujeme vysledky likvidacie
znelistenia PCB latkami v Strazskom ako aj
moznosti do€istovania kontaminovanych po—
vrchovych vod pomocou Zelezanov a zeolitov,
pripadne ich kombinéciou.

Tato prdaca vzmikla vdaka podpore Ministerstva
Skolstva, Vedy, Vyskumu a Sportu SR v ramci projektu
VEGA 1/0436/23 aspoluprace s MV SR v ramci
projektu ,, PCB Strazske“.

7P12
POLYCHLOROVANE BIFENYLY
STRAZSKE - MINULOST A SUCASNOST

Ladislav Stibranyi®, Viktor Milatal, Jan Hives?

1Ustav organickej chémie, katalyzy a petrochémie,
FCHPT STU, Radlinského 9, 812 37 Bratislava,
ladislav.stibranyi@stuba.sk

2Ustav anorganickej chémie, technoldgie a materialov,
FCHPT STU, Radlinského 9, 812 37 Bratislava

Polychlérované bifenyly (PCB) su substituéné
izoméry bifenylu kde substituentom je CI
v roznych polohéch v roznom pocéte: ide o stbor
tzv. kongenerov ktorych celkovo existuje 2009.
PCB vznikajii substitu¢nou reakciou bifenylu
z chlérom za katalyzy FeCls. Kazdému kongeneru
je priradené oznacovacie ¢islo od 1 po 209
v zavislosti od polohy apoctu chlorovych
substituentov. Ich konkrétne oznaCovanie je
dolezité, mnakol’ko ich chemické fyzikalne
vlastnosti a toxikologické ucinky sa navzajom
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vyrazne liSia. Vlastnosti PCB - vysoka tepelna
kapacita, oxida¢nd stabilita a dielektricky
charakter zapriCinili ich masivne vyuzivanie
v uzavretych teplovymenych systémoch, trans—
forméatoroch a kondenzétoroch. Boli pouzivané aj
ako zlozka oxidacne stabilnych naterovych hmot.
Celkove sa na svete vyrobilo cca 1,5 miliona ton
polychlérovanych bifenylov. Préave ich
mimoriadna stabilita a odolnost’ voli
degradacnym procesom zaraduje ich k tzv. POP
latkam  (perzistentnym organickym latkam)
akumulujdcim sa v lipidoch. PCB spadaju do
skupiny potencialnych mutagénov a estrogénoch
disruptorov a Iatok z neurologickymi u¢inkami.

Clin=1-5

V podniku Chemko Strazske n.p. sa v roku 1959
zacala vyroba bifenylu a nasledne sa tento
spracovaval na prakticky dva hlavné zakladné
vyrobky: Delor 103 (Alochlor 1242 ) - s obsahom
chléru 40%, ktorého sa vyrobilo 14.500 ton
a Delor 106 (Alochlor 1260 ), ktorého sa vyrobilo
4.500 ton. Celkova produkcia PCB dosiahla za
roky 1959 az 1980, kedy sa pod tlakom novej
environmentélnej legislativy zastavila, bola na
urovni 21.500 ton. V prednaske budu diskutované
nepriaznivé  vplyvy vyroby na prirodu, vodu
a kontamindciu pody. Autori umoznia nahliadnut’
do naroc¢ného procesu likvidacie nasledkov, ktoré
zanechala vyroba v podobe environmentalnych
zatazi viac ako 1.000 ton. Priklad spoluprace v

Strazskom je dokazom, ze aplikované poznanie
prezentované akademickou obcou prinasa po viac
ako 30 rokoch vspolupraci zo Statom
a samospravou Uspech. Na pracach sa okrem
FCHPT podielala Zachranna brigdda hasi¢ského
azachranného  zboru MV v Humennom,
pracovnici kontrolného chemického laboratéria
MV v Jasove, pracovnici Geologického Ustavu
Dionyza Stara v Kosiciach a pracovnici
Vodohospodéarskeho podniku v Michalovciach.

Tento prispevok vznikol na zaklade Uznesenia vlady SR
o vyhlaseni mimoriadnej situacie a nasledne uznesenia
vidady ¢.752 /2020 2.decembra 2020, kde boli vyclenené
prostriedky v objeme 500 000 euro. Vlada SR zaviazala
uznesenim  ministra vnltra aministra zivotného
prostredia vykonanie zachrannych prac: STU sa od
zaciatku aktivne podielala na praci v riadiacej skupine
MV. Spolupréaca bola legalizovana podpisanim zmluvy
0 partnerstve medzi MV a FCHPT STU, ktord umoZiiuje
Cerpat 100000 euro na technickd, odborni
a koordinacnu cinnost' v projekte a vyvoj technolégie
na odstraiiovanie PCB z vody.

[1] Jan Kova¢ ,Daniel Kova¢: Uginky dioxinov a PCB
na l'udsky organizmus, ich vplyv na vyvoj zubov pri
detoch dojéenych materskym mliekom. Hygiena
2011 (4) 116-126. LF UK a OUSA, Bratislava.

[2] Robert Chriastel, Katarina Magulova, Martin
Murin, Juraj Gavora: Monitoring perzistentych
organickych  latok v Slovenskej  republike
(technicka sprava ¢. 2, ¢ast’ 1), (acelova publikécia,
ISBN 80-88907-36-5), april 2003, 202 stran.

[3] Robert Chriastel, Katarina Magulova, Martin
Murin, Juraj Gavora: Monitoring perzistentych
organickych  latok v Slovenskej  republike
(technicka sprava ¢. 2, ¢ast’ 2), (acelova publikacia,
ISBN 80-88907-36-5), april 2003, 112 stran.
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CMS01

DEVELOPMENT OF AN ANALYTICAL
METHOD FOR MONITORING SELECTED
BIOPLASTICIZERS IN WATER

Nicolette Viktoryova!, Agnesa Szarkal, Francisco
Javier Arrebola Liébanas?

1Slovak Technical University in Bratislava, Faculty of
Chemical and Food Technology, Institute of Analytical
Chemistry, Radlinského 9, 812 37, Bratislava,
nicolette.viktoryova@stuba.sk

2University of Almeria, Department of Chemistry and
Physics, ceiA3, E-04120 Almeria, Spain

Bioplasticizers are an alternative to petroleum-
based plasticizers, that have a strong impact on
environment, because they offer advantages such
as recyclability and low volatility [1]. Although
bioplasticizers have been researched for several
years, their implementation and ecological impact
still require attention and close monitoring, as
bioplasticizers leak into the environment during
the degradation of bioplastics. This could lead to
environmental contamination, thus monitoring of
bioplasticizers in the environment is essential at
very low concentrations [2].

The aim of this work was to develop a new
analytical method for extraction and determination
of twenty-one bioplasticizers from water samples
using DI-SPME-GC-MS/MS to monitor these
substances. During the development of the SPME
extraction procedure, the following parameters
were optimized: incubation time, incubation
temperature, extraction time, desorption time and
temperature. All solutions of selected analytes
were first incubated in a heating chamber for 10
minutes at 70°C, followed by SPME extraction
using  50/30um  DVB/CAR/PDMS  fiber
(Stableflex). The extraction was followed by
thermal desorption of the analytes at 250-270 °C
for 3 minutes in the inlet. Plasticizers were
detected by GC-MS/MS analysis and optimal
parameters for SPME were selected. Positive
results were found in real agricultural water
samples.

This work was supported by the STU Young
Researchers Support Program. This work was
supported by the Research and Development Support
Agency based on Contract no. APVV-19-0149 and the
Scientific Grant Agency of the Ministry of Education

and Science of the Slovak Republic and the Slovak
Academy of Sciences on the basis of the VEGA
01/0412/20 project.

[1] Hassan A. A., Abbas A., Rasheed T., Bilal M., Igbal
H.M.N., Wang S.. Science of the Total
Environment. 682 (2019).

[2] Zappaterra F., Renzi M., Piccardo M., Spennato M.,
Asaro F., Di Serio M., Vitiello R., Turco R., Todea
A., Gardossi L.: Polymers. 15, 1536 (2023).

CMS02

KATALYTICKA HYDROGENACE CO; NA
KATALYZATORECH TYPU OXIDU
KOBALTU

Zuzana Kovaroval, Libor Kvitek!

Katedra fyzikdlni chemie, Piirodovédeckd fakulta, 17.
listopadu 1192/12, 771 46 Olomouc, Univerzita
Palackého v Olomouci, Ceska republika,
sarrahguie@centrum.cz

Sklenikovy efekt je vdnesni dobé jednim

z nejdiskutovanéjSich  témat  tykajicich  se
globalniho oteplovani. Hlavni slozkou

sklenikovych plyni je oxid uhli¢ity, jehoz
koncentrace v atmosféfe  rapidné  stoupa.
Katalyticka  hydrogenace CO.  vyuZivajici
katalyzdtory na bazi oxidi kobaltu muze byt
vhodnou cestou pro pfeménu oxidu uhlic¢itého na v
praxi vyuziteln€jsi produkty, jako jsou metan,
metanol a vyssi uhlovodiky [1].

Katalyzatory na bazi oxidd kobaltu, pfedev§im
Co0304, maji velmi dobry potencial byt efektivnimi
katalyzatory pro konverzi CO, disponujici
kovovym kobaltem jako aktivnimi  misty
katalyzatoru [2].

V ramci tohoto vyzkumu byly pfipraveny Ctyti
rozdilné vzorky ze dvou riznych prekurzord, které
se lisily teplotou termické dekompozice. Po
termické dekompozici byly vSechny vzorky plné
transformovany na CosO4 a byla na nich testovana
katalyticka aktivita. Velikost Castic a porid
pripravenych  katalyzatori se  pohybovala
v nanometrové oblasti.

Katalytickd aktivita byla méfena v reaktoru
Microactivity Effi v teplotnim rozsahu 200-500
°C. Byla testovana katalyticka aktivita, jak pfi
vysokém tlaku 20 bar, tak i pfi atmosférickém
tlaku. Produkty byly analyzovany pomoci spojeni
metod GC/MS a nasledné¢ byly vyhodnoceny
hodnoty konverze CO., selektivity jednotlivych
produkti a vytézek reakce STY (Space-time-
yield). Nejvyssi hodnoty konverze se pohybovaly
okolo 50 % a selektivita pro metan u vzorkl
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pfipravenych z prekurzoru S$tavelanu kobaltna—
tého az okolo 90 %.

Za financni podporu dekuji internimu  grantu
Prirodovédecké  fakulty Univerzity Palackého v
Olomouci c¢islo IGA_PrF_2022_026.

[1] Jia, J.; Qian, C.; Dong, Y.; Li, Y. F.; Wang, H.;
Ghoussoub, M.; Butler, K. T.; Walsh, A.; Ozin, G.
A. Heterogeneous Catalytic Hydrogenation of CO;
by Metal Oxides: Defect Engineering-Perfecting
Imperfection. Chemical Society Reviews (2017).

[2] Wang, M.; Zhang, G.; Zhu, J.; Li, W.; Wang, J.;
Bian, K.; Liu, Y.; Ding, F.; Song, C.; Guo, X.
Unraveling the Tunable Selectivity on Cobalt Oxide
and Metallic Cobalt Sites for CO, Hydrogenation.
Chemical Engineering Journal (2022).
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Vyskumny Ustav potravinarsky, Kostolna 1540/7, 900
01 Modra

Délezitymi a dokonca prevladajucimi zlozkami
aromy a chuti mnohych druhov syrov st mastné
kyseliny. Pocas zrenia syra mézu volné mastné
kyseliny, obsahujuce Styri alebo viac atomov
uhlika, pochadzat’ z lipolyzy mlie¢neho tuku alebo
chemického rozkladu aminokyselin. Mastné
kyseliny s dlhym retazcom (>12 atomov uhlika)
Vo vSeobecnosti zohravaju v chuti
a charakteristickej arome mensiu ulohu, vzhl'adom
na znizujlicu sa prchavost. Mastné kyseliny s
kratkym a stredne dlhym retazcom a parnym
¢islom (C4 — C12) maju ovela nizSie prahy
vnimania a kazda z nich ma charakteristickll vonu
[1].

Na zéklade dostupnych vedeckych §tadii sa na
analyzu tychto latok pouzivaji metédy HPLC
alebo CE, avSak ako najucinnejsia sa javi metoda
GC-FID [2]. V ramci predlozenej prace sme
testovali nova techniku izolécie, derivatizacie a
separacie volnych mastnych kyselin s vyuzitim

metddy in-situ silylacie, za téelom odstranit’ krok
extrakcie, ktory je bezny v doteraz pouzivanych
metodach analyzy.

V ramci predlozenej prace sme testovali novi
techniku izol&cie, derivatizacie a separacie
volnych mastnych kyselin s vyuzitim metody in-
situ silylacie, za uc¢elom odstranit’ krok extrakcie,
ktory je bezny v doteraz pouzivanych metddach
analyzy.

Tato studia bola podporend z Operacného programu
integrovanej infrastruktury pre projekt ZvySovanie
kapacit a kompetencii univerzity vo vyskume, vyvoji a
inovaciach, ITMS2014+: 313021X329 a ITMS2014+:
313011AVA9 spolufinancovany z Eurdpskeho fondu
regionalneho rozvoja. Prace podporila aj Agentura na
podporu vyskumu a vyvoja pod ¢islami zmluv APVV-18-
0282, APVV-20-0317, APVV-15-0466 a APVV-21-
0323.

[1] Curioni P. M. G., Bosset J. O. International Dairy
Journal. 12, 12 (2002).

[2] Pileire B., Beaune P., Laudat M. H.: J. Chromatogr.
182, 3-4 (1980).
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SFaculty of Chemistry, University of Wroctaw, F.
Joliot-Curie 14, 50-383 Wrocfaw, Poland

Najnovsie pamitové média sice predstavuji
enormny pokrok, predovsetkym zdokonalenim
technologickych postupov, ale predstava vyuzitia
jedinej molekuly, ako nositel’a 1 bitu na sucasne
velké média je  revoluénad.  Podtrieda
jednoionovych magnetov (SIMs) sa neustale
zvacSuje a do dneSnych dni zahfna napr.
vysokospinové jednojadrovée Mn(ll), Fe(lll),
Fe(ll), Fe(l), Co(ll) a tiez Ni(Il) komplexy [1].
Jednojadrové komplexy kobaltu (I1) si zndme ako
systémy so zna¢nou magnetickou anizotropiou,
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ktord sa prejavuje miernym  (tetraédrické
Struktury) alebo velkym (oktaédrické Struktary)
Stiepenim v nulovom poli (z angl. ,zero field
splliting®). Jednym z najddlezitejSich parametrov
Stiepenia v nulovom poli je axidlny parameter D.
Ten méze do velkej miery ovplyvnit' celkova
magnetickd relaxaciu molekulovych magnetov,
nakol’ko urcuje velkost bariéry spinového
otoCenia. Jednojadrové Mn(ll) komplexy ako
SIMs su zatial’ vel'mi ojedinelé [2, 3]. Je to hlavne
zdbvodu miernej magnetickej anizotropie ¢o
znamena, Zze D parameter v takychto komplexoch
je zvdacsa velmi maly. V tomto pripade EPR
spektrd v X-pasme nie s tiché aumoziuju
stanovenie spin-Hamiltonovskych parametrov
sovela  vySSou  presnostou ako DC
magnetometria.

V praci uvddzame dva hexakoordinované Mn(Il)
komplexy so vseobecnym vzorcom [Mn(hfa).(4-
bzpy).] 1 a [Mn(hfa)x(4-bzpyCl),] 2 tvorené
chelatujicim ligandom hexafluoroacetyl—
acetonatom (hfa) a derivatmi pyridinu (4-bzpy = 4-
benzylpyridin; 4-bzpyCl = 4-chloro-(4-
benzylpyridin)). Oba vykazuji DC magnetické
spravanie typické pre vysoky spin S = 5/2: g ~ 2,
D — maléd hodnota. AC susceptibilita potvrdzuje
polom indukovanu pomal magneticku relaxaciu,
kde Orbachov relaxaény proces ponad bariéru
nehra rolu. Oba systémy vykazuju dva alebo tri
relaxacné kanaly.

Podakovanie patri slovenskym grantovym agentiram
(APVV 19-0087, APVV 18-0016, VEGA 1/0191/22,
VEGA 1/0078/21, VEGA 1/0086/21) za financnu
podporu.

[1] Craig, G. A, Murrie, M.: Chem. Soc. Rev. 44, 2135-
2147 (2015).

[2] Rajnak, C., Titi§, J., Moncol’, J., Mi¢ova R., Bo¢a,
R.: Inorg. Chem. 58, 991-994 (2019).

[3] Micova, R., Rajnak, C., Titi§, J., Samolova, E.,
Zalibera, M., Bienko, A., Bo¢a, R.: Chem. Commun.
59, 2612 (2023).
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Mikrostruktaralne vlastnosti boli studované na
komercnej  fotopolymérnej  zmesi  dvoch
dimetakrylatov (2M) s pridavkom fotoiniciatora
(TPO-L) pomocou pozitronovej anihilanej
spektroskopie (PALS), blizkej infracervenej
spektroskopie (NIR) a merania objemovej hustoty.
Najprv sa pomocou PALS skimali zmeny v
lokdlnom volnom objeme pocas zosietovania
diskontinualne osvetlenych 2M vzoriek dvoch
roznych hrubok. Kvzorkam bol pridavany
fotoiniciator (PI) o dvoch koncentraciach (0,1 mol
% alebo 0,5 mol %). Priebeh zmien volného
objemu pri fotopolymerizacii 2M vzoriek
charakterizovali ¢asové parametre. Vplyv oboch
parametrov, t.j. réznej hrdbky a koncentracie Pl na
charakteristiky volného objemu finalnych
vytvrdenych  vzoriek poly2M, koreluje s
objemovou hustotou a konverziou monomérov
ziskanymi  z NIR. Mikrostrukturalna $tadia
vzoriek poly2M pre réznu hrabku a koncentraciu
fotoiniciatora (PI) vSak odhalila, Ze zvySené
mnozstvo PI a znizenie hribky vedie k
vyraznej§im  mikroStrukturdlnym  rozdielom.
Mikrostrukturalne  charakteristiky ~ voI'ného
objemu mézu byt jednym z dolezitych faktorov
ovplyviujicich kone¢né vlastnosti materialu.

Autori  dakuju agentiure APPV (APPV-16-0369 a

APWV-21-0335) a grantom UK ¢. (UK/74/2022) za
financovanie vyskumu.
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DIAGNOSTICKY NASTROJ
RAKOVINOVYCH OCHORENI

Andrea Pinkeova!, Adela Tomikoval, Aniko
Bertokoval, Tomas Bertdk?, Jan Tkag!

1Glycanostics, s.r.o., Kudlakova 7, Bratislava 841 01,
Slovensko, andrea.pinkeova@glycanostics.com

Rakovina prostaty (PCa) je celosvetovo druhym
najrozsirenejSim nadorovym ochorenim
postihujlicim muzov so stipajicou incidenciou.
Stucasny Standard vyuzivany pri diagnostike PCa
(pomocou PSA) vedie k nadmernému poétu
vykonanych biopsii. S dostupnymi metédami je
pre urologov velmi ndro¢né rozhodnut
o nutnosti biopsie najma v tzv. Sedej zone [1, 2].
Ciel'om §$tadie je stanovenie vhodného biomarkera
pre PCa, ktory by dokazal zlepSit manazment
pacientov, znizit pocet negativnych biopsii a
eliminovat’ bariéry medzi lekarmi
a asymptomatickymi pacientami. Pre ucely tejto
Stadie boli analyzované vzorky l'udského séra zo
Styroch réznych eurdpskych krajin. Vsetci pacienti
zahrnuti do tejto Stadie mali vek nad 40 rokov a
podstapili biopsiu na zaklade, ktorej boli
vytvorené dve skupiny pacientov - skupina s
rakovinou a skupina s benignou hyperplaziou
prostaty. Obe kohorty mali sérologické hladiny
tPSA vrozmedzi 2-10 ng/mL. Vytvorila sa
podskupina pre monitoring uc¢innosti liecby, kde sa
porovnavali  vysledky dosiahnuté v dvoch
skupinach, ato PCa pacientov s lie¢bou a PCa
pacientov bez akejkol'vek liecby. Glykoprofilacia
sa uskutoc¢nila analyzou zmien Struktary glykanov
(komplexnych  sacharidov). PouZitie novej
metodiky vyuziva magnetické cCastice modifi—
kované peroxidazou a protilatkou ako nosiée pre
Specificky naviazané a nasledne analyzované
glykoproteiny. Tieto glykoproteiny boli nasledne
inkubované na lektinom modifikovanych ELISA
platnickach. Glyko—profilacia fPSA preukazala
vyznamny Kklinicky potencial nielen na skoru
diagnostiku PCa (AUC = 0,84; 501 vzoriek), ale aj
pri monitorovani G¢innosti terapie (AUC = 0,85;
168  vzoriek). Stadium a  pochopenie
posttranslaénych ~ zmien  proteinov  ponlka
potencial vyuzitia glykoproteinov pri diagnostike
roznych nadorovych ochoreni.

Stidia vznikla vdaka financnej podpore ziskanej od
Agentlry na podporu vyskumu a vyvoja APVV20-0476

aje spolufinancovana grantom EIC Accelerator
190185443 (Horizon Europe).

[1] Bertok T., et. al.: Cancers. 2988, 12(10), (2020).

[2] Bertok T., et. al.: Chemosensors 205, 9(8), (2021).
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Borem dopovany diamant (BDD) je atraktivni
elektrodovy material, ktery se v elektrochemii
pouziva od roku 1992 [1]. Unikatni vlastnosti
zahrnujici Siroké potencidlové okno ve vodnych i
nevodnych prostiedich, nizké proudy pozadi,
velké prepéti kysliku, chemickou stabilitu
Vv naroénych podminkach zahrnujicich vysoké
teploty a proudové hustoty, biokompatibilitu a
moznost generace hydroxylovych radikalt in situ
[2, 3] zBDD délaji idealni material pro
elektroanalyzu organickych latek, elektro—
chemickou degradaci polutantd v odpadnich
vodach, elektrosyntézu, elektrokatalyzu, ale i
uskladnéni elektrické energie. Navic lze BDD
povrchy rizné¢ modifikovat a vylepsit tak jejich
vlastnosti  pro  elektroanalytické  aplikace.
Elektrochemickd odezva a dalsi vlastnosti
konvenénich polykrystalickych BDD elektrod
vsak zavisi na n€kolika dilezitych faktorech, jako
je: i) koncentrace boru, ii) terminace povrchu (H-
vs. O-), iii) obsah nediamantového sp?-uhliku a iv)
krystalova orientace [2, 4], které fidi vodivost a
ovliviiuji heterogenni kinetiku elektronového
pienosu.

Monokrystalické (single-crystal, SC-BDD) BDD
zatim nebyly dostate¢né€ studovany ani vyuzivany
jako elektrody. Nejcastéji jsou studovany
krystalové orientace {111}, {100} a {110}, které
se ptirozené vyskytuji v polykrystalickych BDD.
Riizné krystalové orientace na povrchu BDD filmi
ovlivituji jejich elektrochemické chovani [5].
Porozuméni vlivu krystalové orientace na
elektrochemické chovani a dalsi vlastnosti BDD je
zajimava moznost cilené tpravy BDD povrchu pro
elektroanalyzu specifickych organickych latek.
Jednim z pfistupt je studium homo-—epitaxialné
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nebo heteroepitaxialné ptipravenych SC-BDD
elektrod s konkrétni  krystalovou orientaci.
Vyzvou pii studiich SC-BDD filmije jiz jejich
samotna piiprava. Jako substrat jsou potiebné
dobfe definované diamantové monokrystaly o
dostatecné velikosti, coZ se odrazi na cené. Idealné
je povrch SC-BDD hladky, bez (nebo s
minimalnim mnoZstvim) sp? uhliku a povrchovych
defektt.

Vtéto praci byly porovnavany SC-BDD
s krystalovymi orientacemi {113}, {115}, {118} a
{110} lisici se koncentraci boru (B/C = 250, 500,
1000 a 2000 ppm pii depozici v plynné fazi).
Obsah boru v jednotlivych SC-BDD byl urcen
pomoci Ramanovy spektrometrie az méfeni
Hallova jevu. Cilem této prace bylo zejména
prozkoumat vliv jednotlivych krystalovych rovin
na elektrochemické chovani, dale moznosti zmény
terminace povrchu (H-terminovany na O-
terminovany  aregenerace  H-terminovaného
povrchu katodickym pre-treatmentem) a vliv
rizné terminace na elektrochemické chovani.
Prozkoumana byla i stabilita H-terminovaného
povrchu, regenerovaného pomoci katodického
pre-treatmentu. Nasledné byla posouzena jejich
vhodnost pro elektroanalyzu dopaminu. Dosazené
meze detekce a kvantifikace pro dopamin byly
porovnany s hodnotami dosazenymi na poréznich,
polykrystalickych ~ a  chemicko-mechanicky
lesténych BDD elektrodach. V budoucnosti je na
SC-BDD planovano méfeni v redlnych vzorcich,
prozkoumani  adsorpénich jevii a moznosti
strukturace elektrodového povrchu  pomoci
graftingu molekul s riznymi funk¢énimi skupinami
vhodnymi pro bioanalytické aplikace.

Tento vyzkum probihal za financéni podpory granti
GACR (projekt 23-05688S) a Univerzity Karlovy
(Specificky univerzitni vyzkum, projekt (SVV 260690)).
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[3] Yu S, Liu S., Jiang X., Yang N.: Carbon 200, 517
(2022).
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Fojta M., Schwarzova-Peckovd K.: Anal. Chim.
Acta 1077, 30 (2019).
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Zluéové kyseliny jsou latky, které vznikaji
Vv jatrech metabolickou pfeménou cholesterolu.
Takto wvzniklé zlucové kyseliny se nazyvaji
primarni, v lidském téle se jedna o cholovou a
chenodeoxycholovou kyselinu. Ty mohou byt
ptimo v jatrech dale konjugovany s taurinem a
glycinem, dochazi ke snizeni hodnot jejich pKa a
zlepseni rozpustnosti ve vodé, coz usnadnuje jejich
vylucovani z organismu do mo¢i. Dalsi moznosti
je jejich transport do tlustého stfeva, kde
pusobenim mikroorganismi dochazi k dehydro—
xylaci v pozici C7 a vznikaji tzv. sekundarni
zluCové kyseliny (deoxycholova, ursodeoxy—
cholovad a litocholova kyselina) [1]. Zlucové
kyseliny ve své struktute obsahuji steroidni jadro,
které je elektrochemicky neaktivni. Elektro—
chemickd aktivita zluCovych kyselin a jejich
konjugatt tak zavisi na poctu dvojnych vazeb ve
steroidnim jadie a na funkcnich skupinach, které
jsou na jadro navazany. Novym pfistupem je
elektrochemicka oxidace zZluCovych kyselin, kdy
dochazi nejprve Kk aktivaci steroidniho jadra
pomoci dehydratace silnou kyselinou, takto
aktivovana struktura dale podléha elektro—
chemickeé oxidaci [2,3].

Predmétem studia bylo elektrochemické chovani
vybranych primarnich a sekundarnich zlu¢ovych
kyselin (cholova a chenodeoxycholovd, deoxy—
cholova.  ursodeoxycholova a litocholova
kyselina) a konjugati primarnich Zzlucovych
kyselin staurinem a glycinem v prostiedi
acetonitrilu a kyseliny chloristé s minimalnim
obsahem vody (ca 0,55 %) na borem dopované
diamantové elektrodé. Byl zkouman rozdil mezi
odezvou primarnich Zluovych kyselin a jejich
konjugatli v oblasti kladnych potencialta. V tomto
ptipadé¢ byl pozorovan anodicky ireverzibilni
signal pfi ca +1,2V (vs. Ag/AgNO; v aceto—
nitrilu). V oblasti zapornych potenciald pii ca
—0,4 V dochazi knavySeni odezvy primarnich
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zlucovych kyselin, oproti tomu u sekundarnich
zluc¢ovych kyselin dochézi v této oblasti ke snizeni
proudové odezvy. Téchto zjisténi by mohlo byt
vyuzito pro detekci jednotlivych skupin zlucovych
kyselin.

Tato préace vznikla za podpory Grantové agentury
Univerzity Karlovy (projekt GAUK 362621), Grantové
agentury Ceské republiky (projekt GACR 19-11268S) a
Specifického univerzitniho vyzkumu (SVV 260690).

[1] Haslewood G. A.: J. Lipid Res. 8, 535 (1967).

[2] Klouda J., Nesmérak K., Kocovsky P., Barek J.,
Schwarzova-Peckova K.: Bioelectrochemistry 134,
107539 (2020).

[3] Klouda J., Barek J., Kocovsky P., Herl T., Matysik
F.-M., Nesmérdk K., Schwarzova-Peckova K.:
Electrochem. Commun. 86, 99 (2018).
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POLYKRYSTALICKE BOREM
DOPOVANE DIAMANTOVE ELEKTRODY
S KONTROLOVANYM OBSAHEM SP?
UHLIKU: SPEKTRALNI

A ELEKTROCHEMICKA
CHARAKTERIZACE

Michal Zelensky!, Jan Hrabovsky??, Jan Fischer?,
Andrew Taylor4, Karolina Schwarzova-Peckova'

YUniverzita Karlova, Prirodovédecka fakulta, Katedra
analytické chemie, Albertov 6, 128 00 Praha 2,
Zelenskm@natur.cuni.cz

2HiLASE Centrum, Fyzikalni uistav akademie véd
Ceské republiky, v.v.i., Za Radnici 828, 252 41 Dolni
Brezany

SUniverzita Karlova, Matematicko-fyzikalni fakulta,
Ke Karlovu 3, 121 16 Praha 2

AFyzikalni ustav, Akademie véd Ceské republiky, v.v.i.,
Na Slovance 2, 182 21 Praha 8

Elektrody z borem dopovaného diamantu (BDD)
jsou dnes jednim z nejpouzivanéjSich material
Vv elektroanalyze, hlavné pro své vynikajici
vlastnosti jako je nizky nabijeci proud a Siroké
potencidlové okno [1]. Laserem kontrolovana
konverze sp® uhliku na sp? uhlik umoziuje
zavedeni piesného obsahu i lateralni distribuci sp?
uhliku a odemyka tak moznosti ptipravy povrchi
BDD elektrod pro jejich konkrétni aplika¢ni
nasazeni [2].

Pro pteménu sp® na sp? uhlik byl v této studii
pouzit IC laser, a to na BDD elektrody s riiznym
stupném dopace borem (0, 500, 1000 a 2000 ppm)
a druhem predupravy (polykrystalické, chemicky-
mechanicky lesténé [3]). S vyuzitim IC laseru byly
pripraveny BDD elektrody s ruznym pomérem
ploch sp%sp® uhliku: 0; 0,1; 1; 5; 10; 25; 50
a 100 %.

Pro piipravu BDD elektrod s kontrolovanym
obsahem a lateralni distribuci sp? uhliku byla
nejprve nutna optimalizace laserové fluence.
Ramanovou spektrometrii byla identifikovana
optimalni energie laseru, kdy dochazelo k fokusaci
laserového toku do BDD wvrstev a tim
k nejicinngjsi  konverzi na sp? uhlik. Pro
elektrochemickou charakterizaci byly pouzity
redoxni sondy vnitini (([Fe(CN)e]*”*) a vné&jsi
([RU(NH3)e]*"?*) sféry. Pomoci metod CV a EIS
bylo zjisténo, Ze elektrochemické parametry jsou
ovlivnény az po prekroceni 10 % obsahu sp?
uhliku.

Podekovani: Tato prace vznikla za podpory Grantové
agentury Ceské  republiky (GACR  23-05688S)
a Univerzity Karlovy (Specificky univerzitni vyzkum ,
projekty SVV-2023-260690 a SVV-2023-260720).

[1] Baluchova S., Danhel A., Dejmkova H., Ostatna V.,
Fojta M., Schwarzova-Peckova K.: Anal. Chim.
Acta 1077, 30 (2019).

[2] VlIasov 1., Lebedev O. I, Ralchenko V. G,
Goovaerts E., Bertoni G., Van Tendeloo G., Konov
V. I.: Adv. Mater. 19, 4058 (2007).

[3] Thomas E. L. H., Nelson G. W., Mandal S., Foord
J. S., Williams O. A.: Carbon 68, 473 (2014).
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NANOCASTICE USLECHTILYCH KOVU
V PROTINADOROVE FOTOTERMALNI
TERAPII

Lucie Valkova!, Lucie Hochvaldova?, Markéta
Kolatikova?, Ales§ Panacek?, Hana Kolafoval

WUstav lékarské biofyziky, Lékaiska fakulta UPOL,
Hnevotinska 3, 775 15, Olomouc,
luc.valkova@gmail.com

2Katedra fyzikalni chemie, Pirodovédeckd fakulta
UPOL, 17. listopadu 12, 771 46, Olomouc

Diky svym jedine¢nym biologickym vlastnostem a
snadné pfiprave jsou nanocastice stiibra (AgNPs)
a zlata (AuNPs) vyuzivany v mnoha védnich
medicinskych oblastech. Vlivem jevu povrchové
plazmonové rezonance silné absorbuji zafeni
v UV/VIS a/nebo NIR oblasti spektra, coz vede ke
konverzi svétla na teplo — tzv. fototermalnimu
efektu. Toho Ize efektivné vyuzit pfi protinadorové
fototermalni terapii, kdy pfi teplotach nad 42 °C
nadorové bunky podléhaji apoptoze ¢i nekroze.

Pro ucely fototermalni terapie byly syntetizovany
AgNPs a AuNPs s laditelnymi optickymi
vlastnostmi, které byly nasledné nadeponovany na
povrch 96-jamkové kultivacni desky. Na takto
pripravenych deskach byly kultivovany bunky
HeLa (karcinom délozniho &ipku), které byly
nasledn¢ ozafeny laserem o vinové délce
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odpovidajici absorpénimu maximu nanocastic. K
méfeni rastu teploty po ozéafeni byla pouzita
infraCervend kamera. Ke stanoveni bunécné
zivotaschopnosti byla pouZzita metoda MTT assay.
Dtlezitou soucésti bylo rovnéz ovéfeni vlivu
samotného  zafeni na  viabilitu  bun¢k
kultivovanych na normalni kultivacni desce, kdy
buiikky pfi studovanych davkich zafeni nebyly
nikterak poskozeny. Naopak po ozafeni bunck
kultivovanych na desce s nadeponovanymi
nanoCasticemi byl pozorovan vyznamny pokles
viability. Na zakladé vysledki —muzeme
konstatovat, ze tato relativn€ neinvazivni a
inovativni technika zaloZzena na fyzikalné-
chemickych vlastnostech plazmonickych
nanocCastic uSlechtilych kovii se nabizi jako
perspektivni nastroj v boji proti rakovinnym
onemocnénim.

Autori  dékuji  za
IGA_LF _2023_003.

financéni  podporu  grantu
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ELEKTROCHEMICKA DETEKCIA DNA G-
KVADRUPLEXOV POMOCOU N-METYL
MESOPORFYRINU AKO REDOXNEJ
SONDY

Daniel Dobrovodsky!?, Ale§ Datihel®, Daniel
Renciuk?, Miroslav Fojtat

1Biofizykalni tistav AV CR, v.v.i, Kralovopolska 135,
612 65, Brno

2P;’z’roa’ovéafeckdfakulta, Masarykova univerzita,
Kamenice 5, 625 00, Brno, danield@ibp.cz

Elektrochemické  metddy si  vynikajucim
nastrojom na analyzu nukleovych kyselin, stadium
ich poskodenia, interakcii, ¢i §trukturnych zmien,
ako su napriklad denaturacia, ¢&i zmeny
superhelicity. Oproti najcastejSie pouzivanym
spektrdlnym metédam (UV-vis spektroskopia,
alebo spektroskopia cirkuldrneho dichroismu
(CD)) sa vyznaCuji zvySenou citlivostou,
rychlostou a jednoduchost'ou analyzy pomocou
cenovo nenaroéného vybavenia, moznostou
miniaturizécie a Sirokymi moznost'ami
prispésobenia [1]. Elektrochemické metddy sa
daju pouzit’ aj na detekciu alternativnych Struktar
DNA, ako st napriklad G-kvadruplexy (G4). Tieto
Stvorretazcové  Struktiry  moézu  vznikat
v oblastiach genémov bohatych na guanin
a Vv zivych organizmoch sa zucastiiuju regulacie
dolezitych  biologickych procesov, ako su
transkripcia, ¢i replikacia. Kvoli tomu su tiez ¢asto
asociované so vznikom rakoviny, ¢o zdoéraznuje

dolezitost’ vyvoja analytickych technik na ich
detekciu [2].

Vtejto praci bola vyvinutd metdéda na
elektrochemické $tadium G4 a ich rozliSenie od
inych DNA Struktar zalozena na redukénom
signale N-metyl mesoporfyrinu (NMM) pouzitom
ako redoxnd sonda. Zakladné elektrochemickeé
spravanie NMM bolo charakterizované na visiacej
kvapkovej ortutovej elektrode pomocou cyklickej
voltametrie. Za pouzitych podmienok NMM
poskytovalo niekol’ko redukénych signalov,
zktorych bol na jeho analyzu najvhodnejsi
dominantny pik III. Bolo tiez zistené, ze
vV redukénom procese NMM zohrava vyrazna
Ulohu adsorbcia tejto latky na povrch elektrédy.
V pritomnosti DNA oligonukleotidov v roztoku
NMM sa vyska piku III vyrazne lisila v zavislosti
od ich Struktirnej formy, ¢o bolo vyuzité na
jednoduchu a  Specificki  detekciu  G4.
V pritomnosti G4 bol pozorovany
niekol’konasobne vyssi signal piku III ako pri
jedno-  advojretazcovych  oligonukleotidoch.
Tento rozdiel je pravdepodobne spdsobeny
kombinacou Specifickej interakcie NMM s G4
anizSe¢j hustoty adsorbovanej vrstvy G4
oligonukleotidov na povrchu ortutovej elektrody
opoti inym Struktiram [2], ¢o umoznuje lepsi
pristup NMM k povrchu elektrody a efektivnejsiu
redukciu. Pomocou signalu sondy NMM bolo
taktiez mozné rozlisit’ jednoret’azcova formu G4-
tvoriaceho oligonukleotidu v prostredi Li* iénov
od jeho zlozenej G4 formy v prostredi K.
Existencia jednotlivych $truktar bola v meranych
roztokoch potvrdena pomocou CD spektroskopie
pouzitej ako referencnda metéda na Stadium
Struktary DNA. Struktarny prechod
Z denaturovane;j, jednoretazcovej formy
oligonukleotidu do G4 formy v zavislosti na
koncentracii K* bol tiez detekovany poprvykrat
elektrochemickou metédou pomocou sondy
NMM. V sérii roztokov so zvySujucou sa
koncentraciou K* na ukor Li* bol v pritomnosti
G4-tvoriaceho  oligonukleotidu  pozorovany
postupny narast vySky piku III. Tento narast vel'mi
dobre koreloval s narastom charakteristického
signéalu v CD spektrach danych vzoriek, a zjavne
reflektoval postupné skladanie G4 Struktury.
VysledKky popisané v tejto praci mézu byt vyuzité
ako zéklad pre vyvoj novych postupov, metdd
alebo biosenzorov na elektrochemick( analyzu
alternativnych Struktir DNA.

Tato praca bola podporend projektom SYMBIT reg. ¢.
CZz.02.1.01/0.0/0.0/15_003/0000477 financovanym
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Eurépskym fondom regionalneho rozvoja a projektom
¢. 22-11252S Grantovej agentiiry Ceskej republiky.

[1] Palecek E., Bartosik M.: Chem. Rev. 6, 112 (2012).

[2] Spiegel J., Adhikari S., Balasubramanian S.: Trends.
Chem. 2, 2 (2020).

[3] Dobrovodsky D., Daihel A., Mothes-Martin E.,
Pratviel G., Ren¢iuk D., Mergny J.-L., Fojta M.:
Electrochim. Acta 442 (2023).
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TETRAKOORDINOVANE CO(l1)
KOMPLEXY ZOSTAVENE

Z HETEROCYKLICKYCH
AROMATICKYCH LIGANDOV

Zuzana Bielkova!, Cyril Rajnak?, Jan Titis!, Jan
Moncol?, Alena Kloko¢ikova®, Roman Bog¢al®

!0ddelenie chémie, Ustav chémie a environmentalnych
vied, Namestie J. Herdu 2, Trnava, 917 01,

bielkova2 @ucm.sk

20Oddelenie anorganickej chémie, Slovenska technicka
univerzita, Radlinského 2101/9, Bratislava, 812 37
3Katedra chémie, Fakulta prirodnych vied, Univerzita
Mateja Bela, Tajovského 40, Bansk& Bystrica, 974 01

Medzi komplexami prechodnych kovov je Casta
tetrakoordindcia. Pozornost sa venuje najméi
tetrakoordinovanym Co(Il) komplexom, kedze
mnohé  znich  vykazuju spravanie ako
jednomolekulovy magnet [1, 2]. Pripravena
a podrobne Studovana bola séria
tetrakoordinovanych  jednojadrovych  Co(ll)
komplexov so vieobecnym vzorcom [Co(LY)2(X),]
(1-3) and [Co(L?)2(X).] (4-6), kde L* = 2-amino-1-
metyl-benzimidazol, L? = 4-metylchinolin a X =
Cl, Br a 1. Koordinaéné =zluceniny boli
charakterizované dostupnymi spektroskopickymi
metddami aich Struktara bola stanovena
monokryStalovou rontgenovou difraktometriou.
Magnetické vlastnosti vSetkych komplexov boli
skumané v statickom magnetickom poli Bpc = 0,1

T pomocou SQUID magnetometrie. DC
magnetické data boli fitované spinovym
Hamiltonidnom vhodnym pre systémy so

Stiepenim v nulovom poli. Axiélne parametre
Stiepenia v nulovom poli D boli v rozsahu -14,44
(1), -13,05 (2), -7,50 (3), -6,76 (4), +7,19 (5) a -
5,58 (6) cm™,

Za financnu podporu dakujeme Slovenskej grantovej
agentdire (APVV 19-0087, VEGA 1/0191/22 a VEGA
1/0086/21).

[1] Boc¢a R., Miklovi¢ J., Titi§ J.: Inorg. Chem. 53, 5
(2014).

[2] Vassilyeva O.Y., Buvayko E.A., Kokozay V.N.,
Skelton B.W., Rajnak C., Titi§ J., Bo¢a R.: Dalton
Trans. 48, 30 (2019).
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FENOMEN TEPLOTNE INDUKOVANEHO
JAVU OBRATENIA SPINU V KOMPLEXE
ZELEZA(III)

Terézia Laluhova?, Jan Titis!, Erika Samol'ova?, Kevin
Tran®, Franz Renz®, Michal Malina*, Roman Bocal,
Cyril Rajnak*

'Department of Chemistry, Faculty of Natural
Sciences, University of SS Cyril and Methodius, 917
01 Trnava, Slovakia, laluhoval@ucm.sk

2Institute of Physics of the Czech Academy of Sciences,
182 21 Prague, Czech Republic

3Institute of Inorganic Chemistry, Leibniz University,
Hannover, D-30167, Germany

“4Regional Centre of Advanced Technologies and
Materials, Czech Advanced Technology and Research
Institute, Palacky University Olomouc, Olomouc,
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Tento prispevok pojednava o komplexe zeleza
(1), ktory vznikol reakciou substituovaného
salicylaldehydu  vreakcii s  asymetrickym
(propyl/etyl)  triaminom,  ktory  poskytol
pendatentatny ligand typu Schiffova baza L® = 3-
EtO-salpet, ktord reagovala s Fe(lll) centrom v
pritomnosti  selenokyanatu  za  vytvorenia
cielového komplexu [Felll(L®)(NCSe)]. Tento
komplex vykazuje fenomén teplotne induko—
vaného javu spinového kriZzenia bez pritomnosti
teplotne indukovanej hysterézie. Teplota prechodu
je rovna Ti, = 270 K. Rontgenova Strukturalna
analyza, merand pri dvoch teplotach ato T = 293
KaT = 100K potvrdila pritomnost dvoch
nezavislych jednotiek Obe komplexné jednotky
maju geometriu blizku oktaédru (Obr. 1.).
Centralny atom Zeleza v oxidacnom stupni (+11I)
je v oboch jednotkach hexakoordinovany Styrmi
atdbmami dusika a dvomi atomami kyslika.
Priemerna diZka vizby medzi atomom Zeleza a
atomom kyslika v komplexnej jednotke vl'avo je
1,87 A a medzi atdmom Zeleza a atdomom dusika je
1,96 A. VvV komplexnej jednotke vpravo je
priemerna dizka vizby medzi centrdlnym atémom
Fe(I11) a atdbmom Kkyslika 1,93 A a medzi atémom
7eleza a atomom dusika 2,13 A. Prave kvoli
tomuto boli tomuto komplexu kladené velké
oCakavania, ked’ze jedna z komplexnych jednotiek
méa podozrivo nizke dizky vizieb predovietkym
medzi Zelezom a dusikmi ( Fe — N ) < 2 A
Respektive aj dizky vizieb medzi Zelezom a
kyslikovymi atomami si 1,9 ~A. DC magnetické
merania nam potvrdili Ze teplote T = 293 K obe
komplexné jednotky nachadzaju VO
vysokospinovom stave ale pri T = 100 Ksa
nachddza jedna komplexna jednotka Vv nizko—
spinovom stave (S = 1/2) no druha je jednotka v
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stave s vysokym spinom (S = 5/2). Tieto namerané
udaje boli taktiez potvrdené pomocou merania
Mdssbauerovej spektroskopie a zodpovedaju tiez
fitovanym datam magnetickej susceptibility.

Obr. 1 Krystalova Struktara komplexu 1.

Podakovanie patri Slovenskym grantovym agenturam
(APVV 19-0087, VEGA 1/0191/22 APVV-22-0007 a
VEGA 1/0086/21) za ich financnii podporu.
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1P00L ) o
ANALYZA BIOGENNICH AMINU
V PIVECH METODOU MEPS-HPLC/UV

Martin Adam?, Eliska Trnkova?!, Ale§ Eisner!

!Katedra analytické chemie, Fakulta chemicko-
technologicka, Univerzita Pardubice, Studentska 573,
532 10 Pardubice, Martin.Adam@upce.cz

Biogenni aminy (BA) jsou dusikaté nizko—
molekularni latky. Na zaklad¢ struktury je lze
rozd€lit na alifatické, aromatické nebo hetero—
cyklické, a podle poctu aminoskupin v molekule
na monoaminy nebo polyaminy. Jsou soucasti
mnoha fyziologickych procest v lidském téle,
avSak jejich nadmérnd koncentrace mtize byt
toxicka.  V potravinach  vznikaji  procesem
dekarboxylace volnych aminokyselin za ucasti
dekarboxyldzy. Mezi potraviny, kde se BA
vyskytuji, patii maso, ryby, syry a fermentované
napoje (pivo a vino).

BA v pivu pochazeji ze sladovnického je¢mene a
vznikaji 1 pfi kvaSeni. Jejich monitorovani je
dilezité pro odhaleni mikrobialni kontaminace pii
vyrobé¢ piva. Pro analyzu BA se primarné vyuziva
vysokouc¢inna kapalinova chromatografie (HPLC)
s riznymi typy detekce. Nedilnou soucasti je
derivatizace BA vhodnym ¢inidlem.

K analyze bylo vybrano 12 vzorki piva 4 riznych
druhti. Analyza byla provadéna HPLC s detekci
diodovym polem. Pro derivatizaci byl pouzit

dansylchlorid. K zesileni signalu BA bylo
testovdno  post-derivatizacni  zakoncentrovani
pomoci mikroextrakce tuhou fazi s vyuZzitim
stitkatky (MEPS). Uginnost extrakce se
pohybovala od 18,6 % (tryptamin) do 53,2 %
(tyramin). Ve vSech analyzovanych vzorcich se
vyskytovaly putrescin, kadaverin a tyramin.
Nejvice zastoupenymi byly tyramin (0,50-27,80
mg/l), kadaverin (0,19-18,28 mg/l) a putrescin
(0,53-1,40 mg/1). Piva svrchné kvasena méla vyssi
obsah BA nez spodn¢ kvasena.

1P002

WHITE AND BLACK ANODIC TiO;
NANOTUBES: COMPARISON OF
BIOLOGICAL EFFECTS IN NEURAL SH-
SY5Y CELLS

Jana Bacova', Hanna Sopha?2, Jan Capek?, Tomas
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!Department of Biological and Biochemical Sciences,
Faculty of Chemical Technology, University of
Pardubice, Studentska 573, 53210 Pardubice, Czech
Republic, jana.bacova@upce.cz

2Center of Materials and Nanotechnologies, Faculty of
Chemical Technology, University of Pardubice, Nam.
Cs. Legii 565, 53002 Pardubice, Czech Republic
3Central European Institute of Technology, Brno
University of Technology, Purkynova 123, 61200
Brno, Czech Republic

We evaluated the cytotoxicity of black TiO,
nanotubes in comparison to their white
counterparts for the first time. The TiO, nanotube
layers were prepared by anodic oxidation of Ti
foils and investigated in the as-prepared white
form, and in the black form, achieved by reduction
of Ti and TiO,. A part of the black TiO; nanotube
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layers was coated with a TiO, layer by Atomic
Layer Deposition (ALD).

Neural SH-SY5Y cells were exposed to a wide
range of TiO, nanotube concentrations for 24 and
48 h. Then, the cytotoxicity was evaluated using
an assessment of dehydrogenase activity and
glutathione assay and compared to multi-walled
carbon nanotubes. Changes in cell morphology
were observed using fluorescence microscopy. We
found no decrease of dehydrogenase activity after
incubation of cells with TiO, nanotubes up to 200
pg/mL. 100 pg/mL black TiO, nanotubes reduced
glutathione level compared to black TiO;
nanotubes coated with TiO; layer. On the other
hand, MWCNTSs caused a large cell impairment.

In conclusion, ALD TiO; coating on the black
TiO nanotubes caused the disappearance of mild
toxic effects of white and black TiO, nanotubes
due to the shading of carbon and fluorine species
incorporated within the TiO. nanotube walls.

This study was supported by OP RDE project with
acronym NANOBIO, reg. no.
CZ.02.1.01/0.0/0.0/17_048/0007421.
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MINIATURIZOVANY
AMPEROMETRICKY DETEKTOR
S KOVOVOU REFERENCNI
ELEKTRODOU

Martin Baroch?, Hana Dejmkovat

YUniverzita Karlova, Prirodovédecka fakulta, Katedra
analytické chemie, UNESCO Laborator elektrochemie
Zivotniho prostiedi, Albertov 6, 128 00 Praha 2, Ceskd
republika, martin.baroch@natur.cuni.cz

Konstrukéni pozadavky, kladené¢ na prttokové
detektory, obcas predstavuji vyzvu pro vhodné
zapojeni zejména klasickych referencnich elektrod
— jejich komplexni konstrukce vyzaduje umisténi
do specialnich oddéleni detekéni cely a ohledy na
jejich tvar a pritomnost vodivého spojeni vnitiniho
roztoku s detekénim prostorem. Zajimavou
alternativu v tomto ohledu predstavuji kovové
referen¢ni elektrody, kterymi jsme se nedavno
extenzivné zabyvali [1]. Tyto referen¢ni elektrody
maji tu vyhodu, Ze jejich potencial je odvisly od
pH elektrolytu [2]. To je ve vétsing piipadu i tak
nutné kontrolovat, aby se analyt nachazel v
pozadované chemické formé a podléhal pouze
pozadované elektrochemické reakci.

Predkladana prace ukazuje moznost zapojeni
téchto elektrod do detekcnich cel s jiz diive
pouzivanymi pracovnimi elektrodami, zejména z
uhlikové plsti a porézniho borem dopovaného

sekcia 1

diamantu, a porovnani parametri takto
upravenych detek¢nich systémid pii pouziti
jednoduchych redoxnich systémii jako ferrocene
methanol nebo hexachloroiridi¢itan draselny.
Hlavnimi sledovanymi parametry jsou vliv
pouzitych  miniaturizovanych  detektori na
rozmyvani zon vzorkd, tvar signald a z nich
ziskanych hydrodynamickych voltamogramti a
stupeit konverze. Vysledky ziskané na téchto
detektorech jsou pak porovnavany s bézné
pouzivanymi detektory na bézi uhlikovych
materiald.

Tento projekt byl podporen z projektu GACR 23-
05688S a z prostredkii Specifického vysokoskolského
vyzkumu cislo SVV260690.

[1] Baroch M., Mika L., Dejmkova H.: Application of
Metal Reference Electrodes ve sborniku 42.
Moderni elektrochemické metody, str. 14 — 17,
BEST Servis, Usti nad Labem, 2023

[2] Glab S., Hulanicki A., Edwall G., Ingman F.: Crit.
Rev. Anal. Chem. 21, 29 (1989).

1Po04
MULTIPRVKOVA ANALYZA POMOCOU
AAS SPEKTROMETRA

Frantisek Cacho?, Jakub Masac!

1Ustav analytickej chémie, FCHPT STU, Radlinského
9, 812 15 Bratislava, frantisek.cacho@stuba.sk

Téato praca opisuje vyvoj metddy pre simultanne
stanovenie kadmia, kobaltu, Zeleza, niklu a cinu vo
vzorkach vod realizované atomovym absorpénym
spektrometrom s vysokym rozliSenim a
kontinualnym zdrojom Ziarenia.

Pre kadmium bola v tomto navrhu zvolena jeho
primarna spektralna ¢iara pri 228,8018 nm a pre
kobalt, zelezo, nikel a cin boli zvolené ich
sekundarne spektralne Ciary pri 228,7810 nm,
228,7250 nm, 228,8400 nm a 228,6680 nm.
Simultdnna analyza sa uskutociiovala pri teplote
pyrolyzy 700 °C a teplote atomizacie 2600 °C. Pri
tychto teplotaich boli maximalne zohladnené
odlisné termochemické vlastnosti skimanych
prvkov.

Pre Cd, Co, Fe, Ni a Sn boli stanovené nasledovné
hodnoty medze dékazu: 0,27 ug/L, 1,08 pg/L, 0,68
ug/L, 5,40 pg/L a 0,60 pg/L. Za ucelom urcenia
spravnosti a vyuziteI'nosti navrhnutej metody boli
analyzované reéalne vzorky odpadovych véd
rézneho pévodu.

Tato praca bola podporovana Vedeckou grantovou
agentiirou VEGA MS SR a SAV (projekt ¢. 1/0159/20 a
projekt ¢. 1/0017/23). Tato prdaca bola podporend
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Agentlrou pre vyskum a vyvoj pod cislom projektu
APVV-21-0211.

1Po05

VOLTAMETRICKE CHOVANI
FERROCENOVYCH GLYKOMIMETIK

A STUDIUM JEJICH INTERAKCE

S GALEKTINEM-1 POMOCI ELEKTRODY
Z PYROLYTICKEHO GRAFITU

Lucie Zaloudkova', Vojtéch Hamala?, Veronika
Ostatnal, Jindtich Karban?, Ale§ Daihel®

Y0ddélent biofyzikdini chemie a molekularni
onkologie, Biofyzikalni tistav AV CR, Krdlovopolskd
135, 612 00 Brno, Ceskd republika, danhel@ibp.cz
2vyzkumna skupina Bioorganické chemie a
biomaterialii, Ustav chemickych procesit AV CR,
Rozvojova 135, 165 00, Praha 6, Ceskd republika

Galektiny jsou proteiny vazajici sacharidy a
ucastni se fady fyziologickych procesii (zanéty,
reakce imunitniho systému, migrace bungk,
autofagie a signalizace). Chemickad modifikace
ptirozenych ligandd galektind (glykomimetika)
nabizi alternativni pfistup k vyvoji novych
terapeutik.  Glykomimetika mohou nahradit
prirozené vazebné partnery galektint a také nabizi
zvySenou enzymatickou stabilitu, biologickou
dostupnost i vy$si afinitu a selektivitu [1]. Nové
syntetizovana glykomimetika jsou zaloZena na
modifikacich disacharidovych struktur (Lac,
LacNAc athiodigalaktoza) [2]. Jako vyhodné
substituce se jevi aromatické funk¢ni skupiny, v
pozici 3°-OH, kde dochazi k pfimym interakcim
aromatického substituentu a proteinu. Naproti
tomu, 3- , 4°- a 6°- hydroxyly se zdaji byt
podminkou pro vazbu. Ty v pozicich 1- a 2- a 3¢-,
jsou vhodné pro modifikaci (Obr. 1) [3].

Obr. 1 Pozice hydroxyli novych glykomimetik

Tato prace se zabyva voltametrickym (CV a SWV)
studiem glykomimetickych ligandu
modifikovanych ferrocenem a jejich interakci
s galektinem-1 pomoci elektrod z pyrolytického
grafitu, a to v ,basalni“ i,edge* orientaci.
U vybranych glykomimetik byl charakterizovan
mechanismus elektrodové reakce, adsorpce na
prislusnou elektrodu a koncentracni zavislosti
spoleéné s limitem detekce. Pomoci SWV byla
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také testovana mozZnost méfeni interakce
studovanych latek s galektinem-1 na bPGE.

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

[1] Tamburrini A., et al.: Med. Res. Rev. 40, 2 (2020).

[2] Bertuzzi S., et al.: Front. Chem. 8 (2020).

[3] Skoupilova H., et al.: Eur. J. Pharmacol. 867,
172825 (2020).

1Po06
STANpVENi PESTICIDU VE VODACH
V REZIMU MRM

Ales Eisner!, Martin Adam?

lUniverizta Pardubice, fakulta chemicko-
technologicka, katedra analytické chemie, Stavarov
573, 532 10 Pardubice, ales.eisner@upce.cz

Pro stanoveni pesticidi z vodnych vzorkli byla
zvolena kombinace SPME ve spojeni s GC-MS
vrezimu MRM. Optimalizace separacnich
podminek byla provedena na standardni smési
EPA 8081 obsahujici 22 pesticidi. Na zakladé
meéfeni uméle obohaceného vzorku bylo pro
SPME vybrano jako nejvhodnégjsi vldkno 75 pum
CAR/PDMS. Déle byla provedena optimalizace
parametril (inkubacni teplota, extrakcni cas a
mnozstvi NaCl). Podminky pro jednotlivé
experimenty byly navrzeny a néasledné
vyhodnoceny pomoci programu Statistica 12
(navrhovani  experimentu (DOE) metodou
centralné¢ kompozitniho planovani (CCD)). Jako
optimalni byla vyhodnocena nejvhodnéjsi
inkubac¢ni teplota 80 °C po dobu 62 minut
s mnozstvim 0,7 g NaCl.

Navrzena metoda byla otestovana na uméle
kontaminovanych vzorcich a byla potvrzena
spravnost navrzeného modelu. Nasledné byla tato
metoda aplikovana na reélné vzorky povrchovych
vod odebranych v okoli Jablonného nad Orlici.
Jednalo se o vzorky tekoucich vod (Ticha Orlice a
Orlickovsky potok) a stojatych vod (rybnik
v Bystticku, Vavrav lom, rybnik a vodni nadrz
v Jamném nad Orlici).

Ve vSech analyzovanych vzorcich se podafilo
identifikovat nékolik pesticidii nad mezi detekce.
Vétsina vzorkdi se pohybovala pod mezi
kvantifikace. Pouze u vzorku Tiché Orlice se
koncentrace cis-chlordanu a endrin ketonu
pohybovala v jednotkach ng/ml.
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1Po07

ZLEPSENIE PRIESTOROVEHO
ROZLISENIA LIBS URCOVANIM
ROZMEROV ABLACNYCH KRATEROV

Daniel Hasko!

ICentrum vedecko-technickych informacii SR,
Medzinarodné laserové centrum, Ilkovicova 3, 841 04
Bratislava, daniel.hasko@cvtisr.sk

Spektroskopia laserom indukovanej plazmy
(LIBS) je zn&dmou aoverenou metédou na
kvalitativnu a kvantitativnu analyzu materidlov
vroznych  fyzikdlnych  skupenstvach. Na
vytvorenie vysokoteplotnej mikroplazmy sa
vyuziva sfokusovanie intenzivneho laserového
impulzu na povrch vzorky. Nasledna spektralna
analyza vytvorenej emisie sluzi na identifikaciu
atomového/prvkového zlozenia vzorky. Niektoré
efekty, ktoré vznikaju pri tvorbe mikroplazmy, nie
su stale detailne popisané, preto ich je potrebné
preskimat’. Neustaly vyvoj v oblasti laserov,
detektorov i spektrometrov umoziiuje vyuzivat
LIBS v najroznejsich novych oblastiach, ako aj pri
skumani progresivnych materidlov. V tomto
prispevku  sa  zameriavame na  zlepSenie
priestorového rozlisenia LIBS pri mapovani
vzoriek (t. j. hibkového rozlisenia na Grovni
stoviek nanometrov) pre r6zne materialy v tuhom
skupenstve. Na dosiahnutie laserovej ablacie boli
vyuzité nanosekundové (ns) a pikosekundové (ps)
laserové impulzy s iastocne  rozostrenym
laserovym zvéazkom. Zo ziskanych vysledkov je
zrejmé, ze Kkratery vytvorené ps laserom
pripominaju okruhle otvory s prstencami na
okrajoch, zatial’ ¢o kratery vytvorené ns laserom
maju  ovalny tvar  Sostrejs$im  okrajom.
V buducnosti by sme sa chceli zamerat’ na LIBS
merania tenkych vrstiev vytvorenych na hladkych
povrchoch pomocou ps DPSS lasera s vyssou
opakovacou frekvenciou.

Tato praca bola financne podporenda Vedeckou
grantovou agenturou Ministerstva Skolstva, vedy,
vyskumu a sportu SR ¢. VEGA-1/0803/21. Chcel by som
sa tiez podakovat prof. Pavlovi Veisovi z FMFI UK za
poskytnutie prezentovanych vzoriek.

[1] Afgan, M.S. et al., J. Anal. At. Spectrom. 32, 1905-
1915 (2019).
[2] Gardette, V. etal., Anal. Chem. 95 (1), 49-69 (2023).
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STANOVENI HMOTNOSTNI AKTIVITY
VYBRANYCH PRIRODNICH
RADIONUKLIDU V POTRAVINACH

Alena Kelnarova?, Eva Schlesingerova!, Helena
Pilatoval

1Statni ustav radiacni ochrany Praha, Bartoskova 28,
alena.kelnarova@suro.cz

Inges¢éni davka ionizujiciho zafeni z pfirodnich
radionuklidli je zplisobena témét vyhradné 2'°Po,
20pp, 22%Ra a 2%Ra, ostatni radionuklidy
preménovych fad uranu a thoria pfispivaji k davce
minimalné. Znalost obsahu prirodnich
radionuklida v potravinach v Ceské republice je
pomérné omezena. V ramci monitorovani podle
Vyhlasky o monitorovani radiacni situace ¢.360/2016
Sh. se v CR stanovuji pouze aktivity ¥’Cs, %°Sr a
K ve smiSené stravé. Cilem této prace bylo
stanoveni ?Ra a ?%Ra v identickych vzorcich
jako jsou vzorky smisené stravy analyzované pro
potfeby monitorovani radiacni situace. Byla
vypracovdna metoda vyuZzivajici roztoky a
srazeniny vznikajici v riznych fazich postupu
separace °Sr. Aktivita ?Ra se pak méii ve
sraZzening siranu radnato-barnatého po ustanoveni
rovnovahy 2%Ra s 2BAc spektrometrii gama
s vysokym rozliSenim. Aktivita ?Ra se mé&fi po
ustanoveni rovnovahy s?%?Rn v Lucasovych
komorach.

Vysledky analyz vzorkl smiSené stravy z let 2021-
2023 jsou pro **Ra vpraméru 23,5 mBg/kg
nativni hmotnosti stravy (rozmezi 6,9-41,2) a pro
28Ra 30,4 mBg/kg nativni hmotnosti stravy
(rozmezi 13,4-57,3). Bylo provedeno i stanoveni
hmotnostnich aktivit izotopt radia, uranu a ?°Pb
V nejvic zastoupenych polozkach stravy jako je
maso, mléko, chleba, zelenina a ovoce. Vysledky
jsou porovnany s referenénimi hodnotami, které
stanovil UNSCEAR ve své zpravé z roku 2000.

Tento prispévek vznikl za podpory MV CR.

1P009

STUDIUM POROZITY UHLIKATYCH
MATERIALU POMOCI LOW-FIELD NMR
RELAXOMETRIE

Patrik Kopé&an, Eva Kinnertova

Ostravska univerzita, Prirodovédecka fakulta, Katedra

chemie, 30. dubna 22, 701 03 Ostrava,

patrik.kopcan2000@gmail.com

Metoda low-field *H NMR relaxometrie je vysoce
citlivd na jadra 'H kapaliny vypliujici pory, z
tohoto divodu se stava v posledni dob¢ stale
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popularnéjsi technikou pii studiu mnoha poréznich
materiali. Cilem tohoto piispévku bylo posoudit
vhodnost metody NMR relaxometrie ke studiu
porozity uhlikatych materiald.

Za timto ucelem byly pomoci relaxometrie
zkoumany zpyrolyzované vzorky resorcinol-
formaldehydovych xerogelil pfipravenych
metodou EISA (,evaporation induced self-
assembly*) s rldznym pomérem prekurzoru
(resorcinol) ku templatu (Pluronic® F-127), pit.
Vzorky byly pred NMR analyzou smoceny
riznym mnozstvim vody. Porozita byla zkoumana
pomoci termoporometrie a adsorpce dusiku.

Vysledky termoporometrie prokézaly meso—
porézni charakter materiald. S klesajicim
pomeérem p/t byl zjistén posun piku tani k vysSim
teplotam, coZ naznacuje rist praimérné velikosti
mezopord.

Data z relaxometriec byla pievedena pomoci
inverzni Laplaceovy transformace na distribuci
relaxanich Casi. Po srovnani distribuce
relaxacnich Casi s velikostmi pora byla distribuce
rozdélena ptiblizn€ do péti intervalt. Interval pod
10 ms ptislusi mikroporim, 10 az 100 ms ziejmé
mezop6ram, do 500 ms makroporam, 500 az 1500
ms vod¢ mezi zrny a nad 2000 ms kapalingé v
bulku.

12 ms
190 ms

820 ms
3120ms

120 Voda v mezopérech
Voda v makropérech
Vodamezi zrny
Voda v bulku

T 40 f’.
/
20 /
. N\ \
MLTAV

0 1000 2000 3000 4000 5000 H000 7000

Amplituda [%]
T~

T2 [ms]

Obr. 1 Distribuce relaxacnich c&asi T2
smoceného vzorku.

nejvice

1P010

VYUZITi ADSORPCE NA
MAGNETICKYCH MATERIALECH PRI
PRIPRAVE VZORKU PRIRODNICH VOD
KE STANOVENI STOPOVYCH MNOZSTVi
IONTU TEZKYCH KOVU

Katefina Krtkova!, Martin Mucha!

'Pirodovédeckd fakulta, Ostravska univerzita,
30.dubna 22, 701 03 Ostrava,
katka.krtkova@seznam.cz

Kontaminace zivotniho prostfedi ionty tézkych
kovli je v soucasnosti intenzivné zkoumany
problém, piedev§im v piipad¢ pfirodnich vod
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v primyslovych oblastech. lonty tézkych kovi
Vv pfirodnich vodach mohou byt nebezpecné 1 pii
velmi nizkych koncentracich z divodu jejich
akumulace v organismech, proto je dtlezité i tyto
velmi nizké koncentrace spolehlivé stanovit. Mezi
Siroce pouzivané metody stanoveni iontli kovl
patii atomova absorpcni spektrometrie, Casto vSak
citlivost téchto metod neni dostatecna a vzorky
pred analyzou je potieba upravit a zakoncentrovat.
Adsorpce na vhodném materidlu s néslednym
uvolnénim iontlt do mensiho objemu extrakéniho
¢inidla ve srovnani s extrahovanym objemem
vzorku je jednou moznosti. V této préci byl jako
adsorbent pfipraven magnetit a jeho nanokompozit
s vermikulitem, pro srovnani byly dale pouzity
vermikulit a aktivni uhli. U vSech materidli byla
pfed  experimenty  ovéfena  kontaminace
zkoumanymi ionty tézkych kovi. Dale byly
zjistény extrakéni Gc¢innosti materidl pro Cu?*,
Pb?" a Cd?* ionty.

Prace vznikla za podpory projektu SGS ¢.
SGS12/PrF/2023 ,,Syntéza, charakterizace a aplikace
poréznich materialu I1*.

1Pol11
MICROARRAY BIOSENSING IN
GLYCOMICS ADOPTING 4D APPROACH

Paras H. Kundalia®, Lucia Pazitna!, Kristina
Kianic¢kova?!, Eduard Jané!, Lenka Lorencova?,
Jaroslav Katrlik?

!Department of Glycobiotechnology, Institute of
Chemistry, Slovak Academy of Sciences, SK-84538
Bratislava, Slovakia, chemjkat@savba.sk

Glycosylation happens to be a customary post-
translation modification (PTM) in all eukaryotes.
Thus it becomes imperative to discern these
carbohydrate-protein  interations and  their
manifestations in in endogenous biological
processes, immune defense mechanisms, microbe-
host interactions and various pathological
conditions. Microarray based glycoprofiling has
become the mainstay for achieving throughput.
The precise recognition of target glycan ligands
among the plethora of others is central for any
glycan-targeting probe being tested by microarray
analyses. Since the adoption of microarray as tool
for high-throughput glycoprofiling a number of
customized array platforms possessing different
assemblies such as slide-surface chemistries,
linkers, glycan/lectin presentation, densities,
printing technologies and conditions and so on
have been developed. All these tailor-made arrays
were principally aimed to interrogate protein—
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carbohydrate interactions, each of their respective
customizations, from array fabrication to
experimental analysis, scanning, data analysis and
reporting led to several differences or
inconsistencies in cross-platform comparison.
Understanding the various intrinsic and extrinsic
factors influencing microarray analyses we hereby
propose a 4D approach (Design—Dispense—
Detect-Deduce) to minimize the effect of these
extrinsic factors on glycomics microarray
analyses, streamline cross-platform analyses and
comparisons and thereby aid in optimizing
microarray analyses for glycomics.

of spots depending

.|ne of samples and its

spot pitch and

id size adopt the

» Scanning Parameters (Laser Intensity,
Detector (PMT) voltage applied, scan

properties)
# Data visualization

Obr. 1 4D approach adopted to optimize factors
contributing to variability in microarray analysis

We would like to acknowledge the funding obtained for
this work from: VEGA 2/0120/22 and APVV-20-0243.

[1] Kundalia P., Pazitna L., Kianickova K., Jané E.,
Lorencova L., Katrlik J.: Sensors 23, 5362 (2023).

[2] Kiani¢kova K., Pazitna L., Kundalia P., Pakanova
Z., Neméovié¢ M., Barath P., Katrlikova E., Suba J.,
Trebaticka J., Katrlik J.: Int. J. Mol. Sci., 24,8745
(2023).

[3] Penezi¢ A., Krizakova M., Miljus G., Katrlik J.,
Nedi¢ O.: Proteomics Clin. Appl. 13, 1800185
(2019)

1Po12

FORENZNA APLIKACIA
CHROMATOGRAFICKEHO STANOVENIA
BENZODIAZEPINOV

Alica Varfalvyoval?, Barbora Benicka', Elena
Kupcova!

tUniverzita Mateja Bela v Banskej Bystrici, Fakulta
prirodnych vied, Katedra chémie, Tajovského 40, 974
01 Banska Bystrica, elena.kupcova@umb.sk
2Univerzita Pavla Jozefa Safarika v Kosiciach,
Prirodovedecké fakulta, Katedra analytickej chémie,
Moyzesova 11, 040 01 KoSice

Benzodiazepiny (BZD) patria medzi
najfrekventovanejSie predpisované anxiolytika,
hlavne pri liecbe uzkosti anespavosti. Uz
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kratkodobé uzivanie spdsobuje psychicka i
fyzicka zéavislost, v dbsledku coho dochadza
k zneuzivaniu BZD a ich ilegélnej distribucii [1].
V dosledku takmer okamzitého nastupu ucinkov
po uziti aich synergickému uc¢inku s alkoholom
BZD c¢asto vystupuju na pozadi roznych trestnych
¢inov a ich rychle stanovenie je nevyhnutné nielen
pre toxikologické, ale aj forenzné ucely. Pre
dokéazanie krimindalnej aktivity je Casto potrebna
analyza zvyskov alkoholickych napojov [2].
Separaciu s naslednou identifikéaciou
a kvantifikdciou zmesi benzodiazepinov mozno
dosiahnut’ pomocou chromatografickych metod.

Vtejto praci sa venujeme  optimalizacii
a porovnaniu troch chromatografickych metéd —
tenkovrstvovej, kvapalinovej a plynovej

chromatografii - s réznymi typmi detekcie pre

stanovenie zmesi vybranych BZD (alprazolam,

bromazepam, diazepam, oxazepam). Optimalna

metdda je nasledne aplikovand pre stanovenie

BZD v alkoholickych napojoch.

[1] Hockenhull J. et al.: Br. J. Clin. Pharmacol. 87,
1676 (2021).

[2] Vincenti F. et al.: Forensic. Chem. 23, 100327
(2021)

1P013
SELENIUM APPARENTLY HELPS
AGAINST CORONAVIRUSES

Alena Manova?, Kristina Vodic¢kova?!, Miroslav
Rusko?

!Slovenska technicka univerzita, Fakulta chemickej
a potravinarskej technoldgie, Ustav analytickej
chémie, Radlinského 9, 812 37 Bratislava,
alena.manova@stuba.sk

2Katolicka univerzita v Ruzomberku, prorektor pre
vedu a umenie

SARS-CoV-2 is the RNA virus responsible for the
COVID-19 pandemic, which has claimed more
than 3 million victims of all ages, races, and from
all geographical regions worldwide. Selenium, a
natural trace element, plays a key, complex and
indispensable role in the immune system.
Selenium deficiency is associated with a higher
susceptibility to viral RNA infections and a more
severe course of the disease. In the initial chapters
of this paper, we present information about
selenium, its toxicity, and biochemical functions.
We also performed a literature search on the
possible dependencies between selenium levels in
the bodies of COVID-19 patients and their
recovery or death rates. The first study looked at
the state of various nutrients in 50 hospitalized
patients with COVID-19. Selenium deficiency was
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confirmed in 42%. In another study, we focused on
selenium levels in healthy individuals and in
patients with Covid-19 in the South Indian
population. Analyses of serum selenium levels in
30 healthy people and in 30 patients with
confirmed COVID-19 infection have been
reported. Patients demonstrated significantly
lower selenium levels of 69.26 + 8.78 ng/mL
compared to healthy individuals who showed
levels of 79.09 £ 10.9 ng/mL. A study focused on
a comprehensive analysis of nine trace elements in
urine for COVID-19 suggests that variations in
urinary selenium levels were closely associated
with severe disease and the fatal consequences of
COVID-19. The last selected study on selenium
deficiency associated with the risk of viral
mortality reported that patients who tested positive
for COVID-19 showed blood selenium deficiency
along with low selenoprotein P concentrations and
low enzymatic activity of secreted GPx3. Taken
together, these studies suggest that low levels of
selenium in the body are a common finding in
conditions considered vulnerable to the more
severe COVID-19, especially in case of the
elderly.

We gratefully acknowledge the support provided by the
Slovak Granting Agency VEGA (Project 1/0159/20).

1Pol4
LA-ICP-MS IN MEDICAL RESEARCH

Martina Machalova®?, Michaela Vaginova Galiova®?,
Tibor Stra¢ina®

Ynstitute of Chemistry and Technology of
Environmental Protection, Faculty of Chemistry, Brno
University of Technology, Purkyrniova 464/118, 612 00,
Brno, 204031 @vutbr.cz

2BIC Brno, Purkyiiova 648/125, 612 00, Brno
3Department of Physiology, Faculty of Medicine,
Masaryk University, Kamenice 753/5, 625 00, Brno

Laser ablation inductively coupled plasma mass
spectrometry (LA-ICP-MS) has been increasing in
a use and expanding in terms of its application
portfolio, such as elemental bioimaging. The
elemental distribution investigation within a soft
tissue could help to improve a disease diagnostic,
for example myocardial fibrosis. Myocardial
fibrosis is one of the consequence and cause of
heart failure for which there exists no effective
medical care. The solution would be predicting the
fibrosis and preventive therapy. Cardiac magnetic
resonance (CMR) is widely used in this field,
however, still cannot predict and detect myocardial
fibrosis in time. This study aims to analyse the
distribution of elements in rat hearts with
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artificially induced myocardial fibrosis. Within
this study, an appropriate LA-ICP-MS
methodology has been developed to identify the
changes in elemental distribution as a result of
myocardial fibrosis via comparison healthy and
fibrotic tissue and to locate the fibrotic tissue.
Moreover, the influence of sample staining on
calcium, manganese, copper, and zinc distribution
was also investigated. The distribution of iron
specifically seems to be helpful in recognizing a
damaged myocardium.

The work was supported by the project FCH-S-23-8297
of Ministry of Education, Youth and Sports of the Czech
Republic.
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ANALYTICKA CHARAKTERIZACIA
NANOMATERALOV VO VZORKACH SO
ZLOZITOU MATRICOU

Jan Labuda?, Veronika Svitkova!

1Ustav analytickej chémie FCHPT, Slovenska
technickd univerzita v Bratislave, Radlinského 9, 812
37 Bratislava, jan.labuda@stuba.sk

Charakterizacia  inziniersky  pripravovanych
nanomateridlov  vyzaduje interdisciplinarne
pristupy a multimodalne analytické metddy.
Dostupnym sa  stiva tiez  metrologické
zabezpecenie vratane referen¢nych materidlov a
validacie Standardnych skuSobnych metod.
Sleduju sa vzorky environmentalneho p6vodu,
potraviny, kozmetika, predmety dennej potreby a
vzorky biologického pévodu [1]. Nanomateriély v
tychto matriciach podliehaju réznym zmenam
(obr. 1).
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Obr. 1 Mozné zmeny foriem vyskytu nanomaterialov v
zlozitej matrici.
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Medzi obvyklymi analytmi a nanomaterialmi su
zakladné rozdiely: popri urfeni chemického
zloZenia je potrebné urit’ fyzikalne parameter
zahriujuce velkost, tvar a Struktiru. Mnohé
metddy schopné analyzy chemického zloZenia s
rozliSenim v nanoskale nie su rutinne dostupné ¢i
pouzivané, napriklad pre analyzu nanocastic so
zlozitou Struktirou jadra a obalu alebo pre analyzu
povrchoveho pokrytia.

Vyzvou pre analytikov sU techniky sposobujlce
minimalne zmeny pri vzorkovani a samotnej
analyze, vyvoj postupov Upravy vzorky bez jej
denaturacie a deaglomeréacie, on-line frakcio—
naénych a predkoncentra¢nych technik, a v ne—
poslednom rade analytickych technik schopnych
rozli§it  pripravované a prostredim trans—
formované nanomateriély.

Praca bola podporena projektami IUPAC Project
2017-005-3-500 a Vedeckej grantovej agentiry VEGA
(1/0159/20).

[1] Labuda J., Barek J., Gajdosechova Z., Goenaga-
Infante H., Johnston L., Mester Z., Shtykov S.: Pure
Appl. Chem. 95, 133 (2023).
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STANOVENI KATECHOLAMINU A
METANEFRINU Z TELNICH TEKUTIN

V DIAGNOSTICE FEOCHROMOCYTOMU
A PARAGANGLIOMU

Alice Markvartova®, Jifi Widimsky jr.!, Tomas
Zelinkal, Jan Skrha sr.1, Michal Vrablik!

13, interni klinika, 1. LF UK a VFN, Univerzita
Karlova, Ceskd Republika,
alice.markvartova@Ifl.cuni.cz

Stanoveni katecholaminti - noradrenalinu (NA),
adrenalinu (A) a dopaminu (D) a jejich metabolitii
metanefrina - normetanefrinu (NMN),
metanefrinu (MN) a 3-methoxytyraminu (3-MT) z
télnich tekutin, je vyuzivano k diagnostice nadori
typu feochromocytomu a paragangliomu (PPGL).
PPGL jsou nadory diené nadledvin nebo také
extraadrenalni-paragangliomy. PPGL mohou mit
benigni i metastaticky charakter a syntetizuji,
ukladaji, metabolizuji a casto rovnéz vylucuji
katecholaminy. Proto lze zvySené koncentrace
uvedenych latek vyuzit v jejich diagnostice.
Existuje vice ruznych druht (fenotypid) PPGL.
Fenotyp adrenergni produkuje pfevazné A, resp.
MN, fenotyp noradrenergni, produkuje pievazné
NA, resp. NMN a fenotyp smiSeny, ktery sekretuje
ve zvySené mife oba analyty souc¢asné. Pro zjisténi
ptitomnosti PPGL jsou vyuZzivany predev§im NA
a/nebo A, respektive NMN a /nebo MN. V ptipadé
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metastatickych PPGL mtize poskytnout doplitujici
diagnostické informace D nebo 3-MT, jejichz
koncentrace mohou byt v téchto pfipadech
zvyseneé.

Zamgftili jsme se na porovnani vysledkl stanoveni
ttech skupin metaboliti a to katecholaminii z
moce, metanefrind z moc¢e a metanefrint z krevni
plazmy ve vztahu k diagnostice PPGL. Testovano
bylo dvacet pacienttl, z toho Sestnact s PPGL, ¢tyfi
bez ptitomnosti hddoru typu PPGL.

Metanefriny z moce byly stanovovany po
hydrolytickém uvolnéni z konjugované formy,
ostatni metabolity byly stanovovany ve volné
form¢. VsSechny analyty byly separovany z
biologické matrice pomoci extrakce na pevné fazi
(SPE) a poté stanoveny metodou vysokoucinné
kapalinové chromatografie (HPLC) S
elektrochemickou detekci (ED).

Pfi zave€reéném porovnani bylo zjisténo, Zze v
nekolika pripadech se vysledky stanoveni
sledovanych skupin metaboliti neshoduji a
neodpovidaji diagn6ze. Byla potvrzena vyssi
diagnosticka vytéznost MN a NMN v plazmé i v
moci oproti mo¢ovym katecholaminiim. Zaroveni
Ize, na zakladé naSich vysledkt, vyzdvihnout
stanoveni metanefrintt z plazmy v diagnostice
PPGL. Nase zavéry se shoduji s Udaji Vv literatuie.

Dékujeme za podporu programu Cooperatio, védni
oblasti ,, Metabolic Diseases “.

[1] Pacdk K., Habilitvac‘:ni prace, 1. LF UK Praha (2002).
[2] Vrankova A., Skramlikova T., Widimsky J.jr,
Chem. Listy 104, 251 (2010).
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STANOVENIE JODIDOV VO VZORKACH
VOD S VYSOKYM OBSAHOM
CHLORIDOV

Jakub Maséc, Frantisek Cacho

Slovenska technick& univerzita v Bratislave, Fakulta
chemickej a potravinarskej technoldgie, Ustav
analytickej chémie, Radlinského 9, 812 37, Bratislava,
jakub.masac@stuba.sk

Na stanovenie jodidov bola pouzita metdda
vnutroelektrodovej coulometrickej titracie s
vyuzitim prietokového systému EcaFlow GLP
150. Samotné stanovenie jodidov pozostavalo z

viacerych  krokov, ktoré boli  vykonané
automaticky v objeme pracovnej elektrody z
porézneho skloviteho uhlika. Po naplneni

elektrédového priestoru analyzovanym roztokom
sa na elektrodu vlozil vhodny potencial. Pri tychto
podmienkach sa jodidy v objeme elektrody
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oxidovali na jod a moéze sa teda hovorit o
elektrochemickom generovani jédu z jodidov v
objeme elektrédy. Nasledne bol vygenerovany jod
v elektrode redukovany na jodidy, pricom redukcia
poskytla  meratelny signal zodpovedajuci
mnozstvu  generovaného jodu a teda aj
koncentracii jodidov v analyzovanom roztoku.
Metdda je linearna od 0,2 do 50 mg L s LOD =
0,03 mg L* a LOQ = 0,09 mg L™ Bolo
sledovanych 10 interferentov, z pomedzi ktorych
sa ukazali ako problematické len Fe(lll) a Br(-I).
Metéda bola tspeSne pouzitd na stanovenie
jodidov v siedmych realnych vzorkach vod.

Tato publikacia vznikla vdaka podpore v ramci
Operacného programu Integrovand infrastruktura pre
projekt: ,, Strategicky vyskum v oblasti SMART
monitoringu, liecby a preventivnej ochrany pred
koronavirusom (SARS-CoV-2)", Kod ITMS2014+:
NFP313011ASS8, spolufinancovany zo zdrojov
Eurépskeho fondu regionalneho rozvoja. Praca bola
podporovana aj Vedeckou grantovou agentdrou VEGA
MS SR a SAV (projekt ¢. 1/0159/20 a projekt ¢.
1/0017/23). Této préca bola podporené Agentlrou pre
vyskum a vyvoj pod cislom projektu APVV-21-0211.

1Po18

ELECTROCHEMICAL IMPEDANCE
SPECTROSCOPY FOR THE
QUANTITATIVE DETERMINATION OF
DRUGS

Oleksandr Matvieiev?, Renata Selesovska?, Marian
Vojs?, Pavlina Keliskova?, Lenka Janikova!, Jaromira
Chylkova!

tUniversity of Pardubice, Faculty of Chemical
Technology, Institute of Environmental and Chemical
Engineering, Studentsk& 573, 532 10 Pardubice,
Czech Republic, oleksandr.matvieiev@student.upce.cz
2Slovak University of Technology in Bratislava,
Faculty of Electrical Engineering and Information
Technology, Institute of Electronics and Photonics,
1lkovicova 3, 812 19 Bratislava, Slovak Republic

Electrochemical methods have emerged as
valuable tools for drug analysis due to their
sensitivity, selectivity, and potential for
guantitative determination. VVoltammetric methods
offer several advantages in drug analysis,
including their ability to provide information on
drug redox properties, kinetics, and stability [1].
Among these techniques, electrochemical
impedance spectroscopy (EIS) has gained
prominence for its ability to probe the
electrochemical behavior of drug molecules in
solution [2].
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By leveraging the principles of EIS, which
involves measuring the impedance response of an
electrochemical system as a function of frequency,
valuable insights into drug concentration can be
obtained. Changes in the drug concentration can
induce variations in the impedance spectrum,
including resistance, capacitance, and inductance,
which can be correlated to the drug concentration
[2].

In this work, we will compare the classical
voltammetric analysis with electrochemical
impedance spectroscopy (EIS) for determining the
concentration of substances. By investigating the
dependency of relevant parameters on
concentration, we will demonstrate how the
classical voltammetric method and EIS can be
utilized for the quantitative determination of
substance concentration. Our investigation will
contribute to understanding the advantages and
limitations of each technique and their potential for
accurate and sensitive determination of substance
concentration in different systems.

This work was supported by the University of Pardubice
(project No. SGSFChT_2023 002) and Slovak VEGA
grants number 1/0554/20 and 1/0631/22.

[1] Barek J., Opekar F., K. Stulik K.: Elektroanalyticka
chemie, Karolinum, Praha (2005).

[2] Bertok T., Lorencova L., Chocholova E., Jane E.,
Vikartovska  A., Kasak P., Tkac J.
ChemElectroChem 6, 989 (2019).
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ROZKLAD PEVNYCH VZORKU POMOCI
AUTOMATICKE TAVICKY KATANAX

Ondfiej Pafizek?®

Statni ustav radiacni ochrany Praha, Bartoskova 28,
ondrej.parizek@suro.cz

Potfeba vyvijet rychlé analytické metody pro
stanoveni radionuklidll v pfipad¢ vzniku radiac¢ni
mimotadné udalosti (RMU) v dne$ni dobé roste.
To klade zvySené naroky na vyvoj rychlejsich
postupll na predipravu vzorkl, mezi které patii
také rozklad tavenim. Automaticka tavicka
Katanax byla na Statni ustav radiac¢ni ochrany
potizena z divodu navyseni kapacity laboratoie a
snahy o0 energetickou Usporu Vv porovnani
s klasickou muflovou peci. Hlavni vyhodou
automatické tavicky je rychlé zpracovani az tii
vzorkl soucasné a jejich ptevedeni do roztoku.
Tim odpada krok rozpousténi taveniny, ktery se
provadi manualné po vytazeni a vychladnuti
taveniny z pece a jedna se tak o znacnou ¢asovou
a persondlni usporu. Z literarni reSerSe o taveni
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vzorku a jeho zpracovani pro radiochemickou
analyzu vyplyva, Ze typ tavidla se lis§i podle
matrice vzorku. Pro alkalické vzorky je vhodné
tavidlo tetraboritan lithny (Li2B4O-), pro kyselé
vzorky metaboritan lithny (LiBO2). V pfipadé
neutralnich vzorkl je pouzita smés téchto tavidel.
Jako nesmaciva ptisada se pouziva boritan lithny
(LiBr), ktery zlepSuje vylévani taveniny
z kelimku. Cilem prace je optimalizace postupu
taveni tj. pomer vzorku a tavidla, slozeni tavici
smg¢si a teplotni priib¢h taveni pro rtizné matrice za
ucelem navyseni kapacity laboratofe a rychlého
dodéani vysledki analyz v ptipadé RMU.

Tento prispévek vznikl za podpory MV CR.

1P020

VPLYV ROZPUSTADIEL A ICH
ELIMINACIA V KVAPALINOVEJ
CHROMATOGRAFII V SPOJENI S
INFRACERVENOU SPEKTROMETRIOU
NA IDENTIFIKACIU LATOK

Denis Pavelek!, Radoslav Halko!

1Univerzita Komenského v Bratislave, Prirodovedecka
fakulta, Katedra analytickej chémie, Mlynsk& dolina,
Ilkovicova 6, 842 15, Bratislava, Slovenska republika,
pavelek7@uniba.sk

Kombinacia kvapalinovej chromatografie a
infracervenej spektrometrie sa vyznacuje vysokym
stupiom chemickej Specifickosti, schopnostou
analyzovat’  kvalitativne ~a  kvantitativne
viaczlozkové zmesi a dokdze analyzovat’ vzorky v
nizkych rozsahoch medznych hodnét detekcie.
Infracervend spektrometria sa pouziva na
identifik&ciu jednotlivych zloziek zmesi po ich
oddeleni kvapalinovou chromatografiou [1].

Ked sa kvapalinovd chromatografia kombinuje s
infracervenou spektrometriou, hlavnym
problémom je, ze zlozky mobilnej fazy moézu
skreslit' infradervené spektrum analyzovanej
zlozky zmesi alebo vzorky. Na vyrieSenie
problému je mozné pouzit' vhodné rozhranie. Na
tento ucel mozno pouzit bud’ prietokové bunky
alebo off-line nepriame metédy merania, ako je
prud hordceho inertného plynu alebo ultrazvukovy
rozprasovac [1, 2].

Ovplyviiujuce parametre kombinacie kvapalinovej
chromatografie a infraCervenej spektrometrie
zahfnaji vyber metody eliminicie rozpustadla,
vyber techniky infraCervenej spektrometrie a
infraCerveného pozadia na identifikaciu analytov
vo vzorkdch. Na identifikaciu analytov
infracervenou spektrometriou ma vplyv aj zloZenie
mobilnej fazy a pouzitie tlmivych roztokov, ktoré
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sa pouzivaju v kvapalinovej chromatografii na

separaciu  zloziek  zmesi. Okrem  toho,

mikroextrakcia kvapalina-kvapalina s pouzitim
nepolarnych Cinidiel sa méze pouzit na oSetrenie
vzoriek pred analyzou kombinaciou kvapalinovej

chromatografie a infraervenej spektrometrie [2].

[1] G.W. Somsen, C.G., U.A.Th. Brinkman, Liquid
chromatography—Fourier-transform infrared
spectrometry. Journal of Chromatography A, 1999:
p. 856.

[2] Pavelek, D., Vyuzitie infradervenej spektrometrie
na identifikaciu latok po ich separacii kvapalinovou
chromatografiou.  Univerzita Komenského v
Bratislave, Prirodovedecka fakulta, 2021.
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NOVY PRISTUP K OXIDACI LECIV

Lucie Prazakova?, Jan Fischer!, Anna Kubi¢kova?

YUniverzita Karlova, Prirodovédeckad fakulta, Katedra
analytické chemie, Albertov 6, 128 00 Praha 2,
prazakolu@natur.cuni.cz

Oxidacni  degradace 1éCiv  jsou  soucasti
preklinickych  stabilitnich  tesi.  Utelem
stabilitnich testd je podrobit lé¢ivo nadmérné
zatézi v podobé vysokého ¢i nizkého pH, vysoké
teploty, UV zéfeni, kyselé a z&sadité hydrolyze
apravé zminované oxidaci [1].  Dilezitym
sledovanym faktorem je mnozstvi adruh
vznikajicich degradacnich produktd. Bézné
pouzivany zpisob oxidace je pomoci peroxidu
vodiku diky jehoZ pusobeni 1é¢ivo zdegraduje v
pozadované mife v fadech hodin az dnt.

Cilem této studie je podrobit 1é¢ivo oxida¢nimu
vlivu, avco nejkratsim cCase ziskat uréené
mnozstvi degradacnich produktti. Diky plsobeni
elektrochemické oxidace je mozné 1éCiva
degradovat na pozadovanou hodnotu v fadech
nékolika minut [2, 3]. Pouziti elektrochemické
oxidace m& vyhody Vv moZnostech zmény
podminek oxidace diky vybéru elektrodového
materidlu a vkladaného napéti na pracovni
elektrodu. Vhodnou volbou oxidac¢nich podminek
lze vyrazné urychlit degradaci oproti chemické
oxidaci, ktera je v tomto ohledu omezena.

Vtéto studii byl porovnan vliv dvou
elektrodovych material na oxidaci modelového
1é¢iva. Jako pracovni elektroda byla pro degradaci
pouzita platinova a borem dopovana diamantova.
Porovnani s klasickou oxidaci pomoci peroxidu
vodiu ukézalo, Ze vyrazn¢ ucinngjsi degradace
1é¢iva byla dosazena diky elektrochemickému
pusobeni. Vznikajici dva hlavni degradacni
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produkty jsou shodné s produkty degradace za
pouziti klasické chemické oxidace.

Podékovani: Tato prace vznikla za podpory Grantové
agentury Ceské republiky (projekt ¢ 23-05688S) a
Specifického vysokoskolského vyzkumu na Univerzité

Karlove (SVV260690).

[1] Venkataraman S., Manasa M.: Drug. Invent. Today.
10, 137 (2018).

[2] Vymyslicky F., Krizek T., Kozlik P., Kubickova A.,
Hert J., Bartosinska E.: J. Pharm. Biomed. Anal.
207, 114341 (2022).

[3] Bartosinska E., Kozlik P., Kubickova A., Hert J.,
Fischer J., Krizek T.: Talanta. 226, 122141 (2021).
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RAPID DETERMINATION OF #®Ra USING
A MODIFIED SORBENT

Veronika Sillikova?, Jana Jakub¢inova?, Silvia
Dulanska®*

Ynstitute of Inorganic Chemistry SAS, Dibravska st.,
9, 845 36 Bratislava, Slovakia,
veronika.sillikova@savba.sk

2Department of Chemistry, Faculty of Natural
Sciences and Informatics, Constantine the Philosopher
University in Nitra, Tr. A. Hlinku 1, 949 01 Nitra,
Slovakia

3Slovak Medical University, Limbova 12, 833 03
Bratislava, Slovakia

4Institute of Medical Physics, Biophysics, Informatics
and Telemedicine, Faculty of Medicine, Comenius
University in Bratislava, Sasinkova 2, 813 72
Bratislava, Slovakia

The importance of mineral water in everyday life
results from the presence of many valuable
elements. Along with these elements, heavy and
radioactive elements can be also observed and
their interaction with the human body can lead to
dangerous and unexpected diseases. In most
countries, legal regulations are dealing with these
problems [1]. KMnO, modified fly ash sorbent
was used for rapid determination of 2%Ra in
mineral water samples. The selected mineral water
samples were pre-treated to remove CO; and 70
Bq-dm of tracer radionuclide **Ba was added to
the samples. Subsequently, the samples were
eluted and prepared for alpha spectrometric
measurement. Radium samples for alpha
spectrometric  measurement  were  prepared
according to Maxwell's procedure [2]. The
samples contained a different representation of
minerals. Separation yields ranged from (90-99)
%. After comparing volume activities with the
limit values set by the Ministry of Health of the
Slovak Republic in Decree 100/2018, Coll. [3], on
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limiting the exposure of residents from drinking
water, natural mineral water and spring water, the
values of volumetric activities obtained for
individual mineral waters do not exceed the limits
set by the ministry (drinking water 0.5 Bg-dm;
natural mineral water 1.90 Bg-dm; spring water
0.6 Bg-dm’®).

This publication was created thanks to support within
the Operational Program Integrated Infrastructure for
the project: Research and development in medical
sciences - the way to personalized treatment of serious
neurological, cardiovascular and cancer diseases
3130117431, co-financed from the resources of the
European Regional Development Fund. This work was
supported also by the Slovak Grant Agency under
contract no. VEGA 2/0024/20.

[1] Chau ND., Tomaszewska B.: Grumezescu, A.M.,
Holban, A.M. Bottled and Packaged Water, Volume
4: The Science of Beverages. Woodhead Publishing.
ISBN 978-0-12-815272-0 (2019).

[2] MAXWELL, SL IlI: J. Radioanal. Nucl. Chem.
270(3), 651 (2006).

[3] Decree no. 100/2018 Coll., of the Ministry of Health
of the Slovak Republic on limiting exposure to
residents from drinking water, natural mineral water
and spring water.
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ELEKTROCHEMICKA DETEKCE
INTERAKCE GALEKTINU A JEHO
GLYKOMIMETIK

Marek Zelinka, Peter Sebest, Veronika Ostatna, Ales
Darhel

Biofyzikalni istav, Akademie véd Ceské republiky,
V.V.i., Kralovopolska 135, 612 00 Brno, Ceskd
republika, besta@ibp.cz

Galektiny jsou rodinou lektindi vézajicich
sacharidy (B-galaktosidy), které hraji kli¢Covou roli
v riiznych biologickych procesech, véetné bunécné
adheze, signalizace, imunitni odpovédi a zanétu.
Specifické rozpoznavani glykanti galektiny
pomoci rozpoznavaci sacharidové domény (CRD)
je klicovée pro jejich funkéni aktivity [1].
Typickymi pfirozenymi ligandy pro galektin jsou
oligosacharidy na povrchu bunék nebo
extracelularni oligosacharidy obsahujici B-D-
galaktosu nebo N-acetyl-B-D-galaktosaminove
jednotky. Patii mezi né laktosa, N-acetyl-D-
laktosamin, N,N'-diacetyl-D-laktosamin a jejich
oligomerni a modifikované formy [2].

Pifi vyvoji inhibitor galektini se vétSinou
pouzivaji modifikované piirodni sacharidové
ligandy (glykomimetika). Jejich design souvisi se
strukturou vazebného zlabku galektinu, jehoz
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nejkonzervativnéj$i ¢ast (tzv. podtypy C a D) je
uzplsobena  pro interakci se dvéma
monosacharidovymi jednotkami soucasné [3].

Sacharidy jsou elektroinaktivni na rtutovych nebo
uhlikovych elektrodach. Nicméng, v soucasnosti
jsou syntetizované organokovové glykomimetika
na bazi ferrocenu (Fc) a komplexid Ru, které
mohou byt diky pfitomnosti kovu piimo
detekované elektrochemickymi metodami na
rtutovych (Ru) nebo uhlikovych (Ru a Fc)
elektrodach.

Elektrochemickd  detekce interakci  mezi
galektinem a glykomimetikem ma vyznamny
potencial pro rizné aplikace, véetné biosenzoriky,
objevovani 1é¢iv i terapie. Nabizi ptileZitosti pro
vyvoj citlivych a selektivnich elektrochemickych
biosenzort pro detekci galektind, jakoz i
screeningovych platforem pro identifikaci novych
glykomimetickych ligandd s terapeutickym
potencialem.

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

[1] L. Johannes, R. Jacob, H. Leffler, J. Cell Sci. 2018,
131, jcs208884.

[2] D. Laaf, P. Bojarova, L. Elling, et al., Trends
Biotechnol. 2019, 37, 402-415.

[3] C. M. A. Guardia, D. F. Gauto, S. Di Lella, et al., J.
Chem. Inf. Model. 2011, 51, 1918-1930.

1P024

RADIOFARMAKA S OBSAHOM JODU —
VYUZITIE RADIOANALYTICKYCH
METOD PRI ICH KONTROLE KVALITY

Darina T6thova!, Tomas Cincula!, Michal Galambog!

IKatedra jadrovej chémie, Prirodovedecka fakulta
Univerzita Komenského v Bratislave, Mlynska dolina,
Ilkovicova 6, 842 15 Bratislava,
darina.tothova@uniba.sk

Radiofarmaka su Specialne lieCiva, ktoré vo svojej
Struktare obsahuju rédioaktivny izotop. Jod ma
jediny stabilny izotop a to !%'I. Rédioaktivne
izotopy jodu pouzivané v nuklearnej medicine st
123] 124) 125 g 81 Kazdy z nich ma $pecifické
fyzikalne vlastnosti ako doba polpremeny, druh
premeny ktorej podlieha, energiu gamma, ktord
emituje. Tieto vlastnosti ur€uji moznosti pouZzitia
daného radioizotopu [1].

Cielovy radionuklid jodu dokazeme pripravit
dvoma spésobmi: produkciou v jadrovom reaktore
alebo v casticovom urychl'ovaci.

Jéd pritomny v radiofamaku, ktoré je uréené pre
terapiu alebo diagnostiku musi prejst prisnou
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kontrolou kvality. Kontrolou kvality rozumieme
urcenie kvalitativnych i kvantitativnych vlastnosti
vyrobeného produktu, ktory musi spliat
$pecifikacie urcené eurdpskym liekopisom az
potom sa stdva radiofarmakom pre humanne
pouzitie [2].

Na stanovenie Cistoty produktu radiochemicke;j
syntézy sa vyuzivaju separa¢né metody - HPLC a
TLC doplnené radiometrickou detekciou [3]. Pre
stanovenie jodu a necistoty jodi¢nanu sme pouzili
metodu HPLC, ktord sme optimalizovali
a validovali pre pouzitie na oddeleni kontroly
radiofarmak.

Tato publikacia vznikla vdaka podpore v ramci
Operacného programu Integrovana infrastruktura pre
projekt ZvysSenie kapacit akompetencii Univerzity
Komenského VO vyskume, VYVOji a
inovaciach, ITMS2014+: 313021BUZ3, spolu—
financovany zo zdrojov Eurdpskeho fondu regionalneho
rozvoja.

* . ”
it EUROPSKA UNIA
*

X Eurdpsky fond regionalneho rozvoja

it A * OP Integrovana infrastruktura 2014 — 2020

[1] Cris G., Moldovean-Cioroianu N.S., Timaru D.-G.,
Andries G., Cainap C., Chis V.: Int. J. Mol. Sci. 23,
5023 (2022).

[2] IAEA. Diagnostic radiopharmaceuticals,
https://www.iaea.org/topics/diagnostic-
radiopharmaceuticals.

[3] Zuvela P., Skoczylas M., Jay Liu J., Baczek T.,
Kaliszan R., Wong M. W., Buszewski B.:
Chemical Reviews.
doi:10.1021/acs.chemrev.8b00246 (2019).

1Po25

UPRAVA VZORKY SMOLKY PRE
LUDSKY BIOMONITORING
METABOLITOV PLASTIFIKATORA
DINCH

Lucia Vrablova!, Renata Goroval, Helena Jurdakova?!

!Katedra analytickej chémie, Prirodovedecka fakulta,
Univerzita Komenského, Ilkovicova 6, Mlynské dolina,
842 15 Bratislava, vrablova58@uniba.sk

Environmentalne zdravie je velmi aktualnou
témou, s ktorou suvisi aj snaha o0 minimalizovanie
udskej expozicie skodlivym latkam z prostredia.
Europsky program pre ludsky biomonitoring
(HBMA4EU) identifikoval plastifikatory ako latky
prioritného zaujmu. V poslednych rokoch rastli
obavy tykajlce sa pouzivania ftalatov, ktoré sa
bezne vyuzivali ako plastifikatory na zmik¢ovanie
plastovych materidlov. Nakolko bol zisteny ich
nepriaznivy ucinok na zdravie, dochadza od roku
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2002 k nahrddzaniu ftaldtov DEHP (di(2-
etylhexyDftalat) a DINP (diizononylftalat).
Toxikologické testy ukdzali, Zze vhodnou
bezpeénejSou  alternativou  je  plastifikator
Hexamoll® DINCH (diizononylester kyseliny
cyklohexan-1,2-dikarboxylovej). Expozicia
DINCH sa hodnoti na zéklade sledovania jeho
oxidovanych metabolitov (MINCH, c¢x-MINCH,
ox0-MINCH a OH-MINCH). Standardne
testovanou matricou pre stanovenie danych
metabolitov je moc¢, avSak pre zhodnotenie
prenatdlnej expozicie je najvhodnejSou matricou
smolka (mekonium). Mekonium je prva stolica
novorodenca ¢iernozelenej farby bez zapachu a jej
vyhodou je neinvazivny odber. KedZze ide o
pomerne zloziti matricu, pred samotnou analyzou
je casto nutné pouzit niekolko predupravnych
technik. 'V  naSej praci sa zaoberame
optimalizaciou procesu Upravy vyberom vhodnych
rozpustadiel pre kvapalinovl extrakciu vzoriek
mekodnia. Na analyzu vzoriek je vyuzitda metdda
vysokoucinnej kvapalinovej chromatografie s
tandemovou hmotnostnou spektrometriou (HPLC-
MS/MS). Z vysledkov vyplyva, ze najvhodnejSim
extrakénym Cinidlom je etylacetat:hexan v pomere
25:75, kedy boli dosiahnuté najvysSie hodnoty
celkovej efektivity analytického postupu.

Praca bola podporena Agentirou na podporu vyskumu
a vyvoja na zaklade zmluvy APVV-20-0462.

1P026

ALDO-KETO REDUCTASE 1C3 AS A
NOVEL OFF-TARGET FOR THE
BRUTON'S TYROSINE KINASE
INHIBITOR TIRABRUTINIB

Eva Novotna?, Lucie Cermakova®, Lenka
Lastovickova?, Vladimir Wsol*

!Charles University, Faculty of Pharmacy in Hradec
Kralove, Department of Biochemical Sciences, Hradec
Kralove, 500 05, Czech Republic, wsol@faf.cuni.cz

Tirabrutinib is a small-molecule inhibitor of
Bruton’s tyrosine kinase (BTKi) currently
investigated in clinical trials for the treatment of
different B-cell malignancies. In Japan,
tirabrutinib has been approved to treat recurrent or
refractory primary central nervous system
lymphoma (PCNSL). Together with ibrutinib,
tirabrutinib belongs to the effective drugs in the
management of this diffuse large B-cell lymphoma
subtype. Recent studies show that BTKis can
enhance the cytotoxicity of anthracyclines and
may improve the outcome of anthracycline-based
chemotherapy, including that used to treat PCNSL.
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However, the exact mechanism of this interaction
remains to be elucidated.

To determine whether tirabrutinib can increase the
efficacy of anthracyclines by inhibiting their
reductive metabolism, we screened its activity
against recombinant anthracycline reductases
AKR1A1, 1B1, 1B10, 1C3, and CBR1. The
enzymes were expressed in E. coli. His-tagged
proteins were purified using immobilized metal
affinity chromatography. The results obtained with
recombinant proteins were verified in experiments
with transiently transfected cancer cells. UHPLC
was used to detect the anthracycline metabolite
daunorubicinol.

Tirabrutinib inhibits AKR1C3, the enzyme that
converts doxorubicin and daunorubicin to their
less active alcohol metabolites. In our
experiments, tirabrutinib decreased the activity of
recombinant AKR1C3 and was also effective at
the level of intact cells.

This work was supported by the project InoMed (no.
CZ.02.1.01/0.0/0.0/18_069/ 0010046) co-funded by the
European Union and by the Grant Agency of Charles
University (project no. 315221 and SVV 260 550).

1P027

2D MXENE COMPOSITES BASED
INTERFACES FOR ULTRASENSITIVE
CANCER BIOMARKERS
NANOBIOSENSING

Lenka Lorencova', Veronika Pinkova Gajdogova?,
Stefania Hrongekova?!, Juvissan Aguedo?, Tomas
Bertok?, Peter Kasak?, Jan Tkac!

Institute of Chemistry, Slovak Academy of Sciences,
Dubravska cesta 5807/9, 845 38 Bratislava, Slovak
Republic, Lenka.Lorencova@savba.sk

2Center for Advanced Materials, Qatar University,
P.0O. Box 2713, Doha, Qatar

MXene nanomaterials, two-dimensional layered
carbides and nitrides, offering benefits as ease of
processing, relatively high yields and large flakes,
hydrophilicity, metal-like electrical conductivity,
rich functional groups and unique optical
properties have a profound effect on the entire
field of material science. Furthermore MXene
TisC,Tx with redox active centers proved as an
excellent electrochemical catalyst in e.g. oxygen
reduction reaction, electrochemical reduction of
H,0,, detection of small redox molecules, as we
established in our previous studies. In recent years
an immense increase in a number of affinity-based
biosensors employing MXene interfaces has been
observed considering that the suitable patterning
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approaches of MXene for  subsequent
immobilization of biomolecules are crucial.

Cancer diseases present an enormous problem
with 19.3 million new cancer cases and 10.0
million cancer-associated deaths worldwide in
2020 and the number of deaths will increase by
47% by 2040. Thus, there is high demand for
ultrasensitive and selective sensing platforms able
to detect cancer biomarkers down to very low
levels.

In this effort we patterned glassy carbon
electrode/MXene TisC,Tx interface with a mixed
zwitterionic carboxy and sulfobetaine layer by
electrochemical  trigger for a  covalent
immobilisation of anti-CA15-3 antibody as a
bioreceptive probe for detection of a breast cancer
biomarker. CA 15-3, a candidate breast cancer
biomarker of 290-400 kDa, occurs normally at
level of 3-30 U/mL in serum. The designed
immunosensor was able to detect glycoprotein-
based CA 15-3 biomarker in a clinically relevant
concentration window of up to 50 U mL™,
Moreover we confirmed, that Ru(NHs)sCls redox
probe has a potential to be applied for better
understanding of interfacial properties onto the
proteins modifying electrode surfaces [1].

Sarcosine,  N-methylglycine, presents an
intermediate metabolite involved in glycine
synthesis and degradation. The correlation
between changed sarcosine levels and prostate
cancer was referred in a number of studies. Since
significantly elevated levels of sarcosine can be
present in urine (from 20 nM to 5 uM), urine is the
biofluid of choice while the analysis of biomarkers
in urine is even considered noninvasive. We
designed amperometric miniaturised portable
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enzymatic nanobiosensor for the ultrasensitive
analysis of sarcosine. Disposable screen-printed
carbon electrodes (SPCE) together with MXene
TisCoTy@chitosan composite and sarcosine
oxidase provided a reliable, sensitive and quick
detection nanoplatform. A satisfactory LOD value
of 104 nM was achieved by applying
SOx/MXene@chitosan/SPCE biosensor during
measurement in adrop of 100 pL. The as-
fabricated biosensor had shown a good stability
within a period of at least 5 weeks after its
preparation [2].

Moreover large surface area of 2D nanomaterials
is applicable for selective enrichment of
biomolecules such as glycoproteins (cancer
biomarkers) or glycans (complex carbohydrates).
We utilised an efficient MXene-cartridge-based
columns for specific cancer-associated sialylated
and bisecting N-glycans enrichment from complex
serum samples [3].

The authors would like to acknowledge for the financial
support from APVV-17-0300, APVV-22-0345 and
APVV-20-0272. This work was supported by Qatar
University grant QUCG-CAM-22/23-504.

[1] Pinkova Gajdosova V., Lorencova L., Kasak P.,
Jerigova M., Velic D., Orovcik L., Barath M.,
Farkas P., Tkac J.: Anal. Chim. Acta 1227, 340310
(2022).

[2] Hroncekova S., Lorencova L., Bertok T., Hires M.,
Jane E., Bucko M., Kasak P., Tkac, J.: J. Funct.
Biomater. 14, 161 (2023).

[3] Aguedo J., Pakanova Z., Lorencova L., Nemcovic
M., Kasak P., Barath M., Farkas P., Tkac J.: Anal.
Chim. Acta 1234, 340512 (2022).
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POVRCHOVE AKTIVITY PRIRODNYCH
DERIVATOV KYSELINY OLEANOVEJ

Martin Bajcura®, Milo$ Lukag¢!, Martin Pisar¢ik*

Katedra chemickej teorie lieciv, Farmaceuticka
fakulta, Univerzita Komenského, Kalinciakova 8, 832
32 Bratislava, Bajcural@uniba.sk

Triterpénové saponiny izolované z rastlin Primula
elatior, Primula veris a Hedera helix vykazuju
rozmanité zaujimavé biologické a fyzikélno-
chemickeé vlastnosti. Tieto sekundarne metabolity
nachadzajlice sa Vv spomenutych rastlinach z
Celade Primulaceae a Araliaceae vykazuju
antifungalne, cytotoxické, antibakterialne,
antiproliferativne a antiprotozoalne ucinky [1].
Triterpénové saponiny s oleanovym aglykénovym
skeletom boli extrahované zo susenej drogy
Primulae radix aHederae folium za pomoci
ultrazvuku v metanole. Purifiké&cia izolovanych
triterpénovych saponinov bola uskutocnena za
pomoci série reverzno-fazovych chromatografii.
Ako stacionarne fazy boli pouzité Diaion HP20,
MCI gel CHP20P a RPC18. Struktira zlu¢enin
bola charakterizovand pomocou H a®C
nuklearne;j magnetickej rezonancénej
spektroskopie, ktorej vysledky boli porovnané so
zapisom v literatire.  Meranim  zavislosti
povrchového napétia od koncentracie vo vodnom
roztoku bola stanovend hodnota kritickej
micelarnej koncentracie (cmc)
monodezmozidového primulasaponinu 1,
primakrosaponinu a a-hederinu a
bidezmozidového hederasponinu B a
hederakozidu C. Porovnanim hodnét cmc
vykazoval hederakozid C najvyssiu hodnotu cmc
=3,10%10* + 6x10° mol.dm. Meranim zavislosti
povrchoveho napétia od koncentrécie tenzidu vo
vodnych roztokoch bola stanovena plocha
pripadajuca na jednu molekulu saponinu na
fazovom  rozhrani  voda/vzduch (Acmc).
Primulasaponin 1 vykazoval najnizSiu hodnotu
tejto veli¢iny Acme = 0,7 £ 0,03 nm?. Oleanové
triterpénové saponiny boli taktieZz podrobené
meraniu velkosti Castic pomocou dynamického
rozptylu svetla.

Tato praca vznikla za podpory grantov UK/204/2023 a
VEGA 1/0686/21.
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[1] Francis G, Kerem Z, Makkar HPS, Becker K, The
biological action of saponins in animal systems: a
review. Br J Nutr 88:587-605, (2002).

2P002

DSC STUDY OF THERMOOXIDATIVE
STABILITY OF LIGNOSULFONATE-
FILLED RUBBER COMPOUNDS

Zuzana Cibulkova?, Tibor Dubaj!, Peter Simon®

'Oddelenie fyzikalnej chémie, Fakulta chemickej
a potravinarskej technolégie, STU Bratislava,
Radlinského 9, 812 37 Bratislava,
zuzana.cibulkova@stuba.sk

In this work, the thermooxidative stability of
lignosulfonate-filled rubber compounds based on
nitrile-butadiene rubber (NBR) and styrene-
butadiene rubber (SBR) is studied using non-
isothermal DSC measurements. The effect of
different concentrations of lignosulfonate filler on
the stability of both matrices is investigated.
Moreover, in the case of SBR the effect of two
different curing systems is also studied. For the
treatment of the experimental results, a method for
the evaluation of the kinetic parameters describing
the temperature dependence of the induction
periods of thermal oxidation based on non-
Arrhenian temperature function, was employed
[1]. The kinetic parameters enabled to calculate the
values of induction periods as a function of
temperature. Subsequently, protection factors and
antioxidative effectiveness [2] of lignosulfonate
filler and curing system on the stability of rubber
matrices were evaluated. It is shown that
stabilizing effect of lignosulfonate depends on the
rubber matrix. Calcium lignosulfonate exhibit only
weak stabilizing effect in NBR and SBR; better
effects have been obtained for NBR. The use of
peroxide curing system leads to destabilization of
lignosulfonate-filled SBR compounds.

Financial support from the Scientific Grant Agency of
the Slovak Republic (VEGA 1/0498/22) s
acknowledged.

[1] Simon P., Hynek D., Malikova M., Cibulkova Z.: J
Therm Anal Calorim. 93,817 (2008).

[2] Cibulkova Z., Simon P., Lehocky P., Balko J.:
Polym Degrad Stabil. 87, 479 (2005).
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2P003

NANODIAMONDS WITH
THERMORESPONSIVE POLYMERS FOR
INTRACELLULAR THERMOMETRY

Jakub Copak?, Michal Gulka?, Ema Fialova!, Maabur
Sow?, Ralil B. Gonzalez?, Simon Lepleux?, Fedor
Jelezko?, Petr Cigler*

Ynstitute of Organic Chemistry and Biochemistry, of
the CAS, Flemingovo nam. 2, Prague, Czechia,
jakub.copak@uochb.cas.cz

2Institute of Quantum Optics, UIm University, Ulm
89081, Germany

Real-time monitoring temperature inside living
cells is fundamental for understanding their
biological activities, yet it still remains
challenging. Promising candidates for such
thermometry are nanodiamonds (NDs) containing
nitrogen-vacancy (NV) centres. These
biocompatible particles can be internalized into
cells and the NV optical signal can be used for
highly localized quantum sensing. The
temperature-dependent zero-field splitting of the
NV energy levels allows for direct temperature
readout, but its sensitivity is limited [1].

PL signal

Waiting time t ;o4

Figure 1 Schematic of sensor principle.

We develop a ND-based thermometry approach
utilizing the T: relaxation time of the NV
electronic spin. The presence and proximity of
paramagnetic species strongly influences the
length of NV T relaxation time [2]. In order to
translate temperature changes into a detectable
signal, we use a thermoresponsive polymer
terminally modified with Gd**-chelates covalently
attached to the surface of the ND [3]. The sensing
mechanism is based on the temperature-dependent
reversible shrinking/expansion of the polymer,
which displaces the Gd** ions from the proximity
of the ND and, affects the NV T, relaxation (see
Figure 1). Moreover, the polymer responsiveness
can be fine-tuned by its composition to the
temperature range of interest, enhancing the
sensitivity of the sensor.

[1] Petrini G. et al.: Advanced Science. 2202014, 9
(2022).

[2] Barton J. et al.. ACS Nano. 12938-12950, 14
(2020).

[3] Chen C.-Y., Chen C.-T.: Chem. Commun. 994-996,
47 (2011).

2Po04

CONFORMATIONAL ANALYSIS OF THE
TAU SEQUENCE 214SER-THR231 BY
COMBINED MM AND QM METHODS

Michal Hricovinil, Ondrej Cehlar?, Rostislav
Skrabana?, Milo§ Hricovini®

YInstitute of Chemistry, Slovak Academy of Sciences,
845 38 Bratislava, Slovakia,
Milos.Hricovini@savba.sk

2Institute of Neuroimmunology, Slovak Academy of
Sciences, 84510 Bratislava, Slovakia

Alzheimer’s disease, the most prominent
neurodegenerative disorder, is characterized by the
accumulation of intrinsically disordered protein
tau in the form of potentially toxic aggregates that
form pathological lesions in the brain tissue, as
intracellular neurofibrillary tangles. To unravel the
conformational properties of microtubule-binding
tau sequence 214Ser-Thr231, the monoclonal
antibody Tau5 with an epitope in this region was
used as a surrogate tau protein binding partner and
the structure of the complex was solved (PDB 1D
4TQE). Apart from application of surface plasmon
resonance (SPR) spectroscopy to characterise the
tau-Fab interaction, the conformation in the free-
state was investigated using theoretical chemistry
methods, such as quantum mechanics and
molecular dynamics.

In this contribution we present a theoretical
analysis of the tau sequence 214Ser-Thr231. The
calculations were performed in two steps. First, a
conformational search was done by molecular
mechanics (MMFF94) in the gas phase as well as
in aqueous environment (GBSA model with
different internal dielectric constants: € = 1, 2, 4
and 5.78) and revealed 17 energy minima in
solution. These minima were further optimised by
DFT wusing the MN15/6-31+G(d) approach,
resulting in a reduction to a total of 4 minima in
solution that are different from the minimum
present in the gas phase. Refinement of these
structures requires further calculations using
higher level basis sets.

This work was financially supported by Slovak grant
agency APVV-21-0479 and VEGA 2/0071/22.
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2Po05
REZONANCNE ZOSILNENE THz-FWM VO
FLUORIDOCH

Eva Noskovi¢oval?, Monika Jerigova'?, Vojtech
Szocs!, Dusan Veli¢'?, Katarina Kotuhova?, Dusan
Lorenc?

YInternational Laser Centre, Ilkovicova 3, 84104
Bratislava, dusan.lorenc@gmail.com

2Faculty of Natural Sciences, Comenius University,
Ilkovicova 6, Bratislava

Nebezpecné priemyselné chemické latky (TIC,
TIM) zohravaju vyznamnu ulohu z environ—
mentdlneho aj bezpecnostného hl'adiska. Jednou
z oblasti intenzivneho vyskumu je pouzitie THz
spektroskopickych technik pri identifikacii latok
typu TIC/TIM vplynnej faze. Storvinové
zmie$avanie (FWM) v chi(3) médiach ponuka
moznost konverzie THz signalu do optickej
oblasti. Vramci prebiehajucej S$tudie bolo
vysetrované THz-FWM v CaF,, BaF, a MgF. a vo
vSetkych pripadoch bolo zistené rezonancné
zosilnenie vystupnéeho optického signalu.

Predkladana met6da ma vyznam v THz senzorike.

Tato praca vznikla s podporou grantu NATO SPS
G5795.

2P006

VOLUME PROPERTIES OF THE MOLTEN
SYSTEMS MF — K,ZRFs (MF = LiF; NaF
AND KF)

Jarmila Mlynéarikova?, Miroslav Boca?, Blanka
Kubikovat

Ynstitute of Inorganic Chemistry SAS, DUbravska
cesta 9, 845 36 Bratislava, Slovak Republic,
jarmila.mlynarikova@savba.sk

Density is one of the most important
thermodynamic properties of liquids. From the
density data volume properties can be calculated
and volumetric studies are of considerable value in
investigation of the structure of liquids. Based on
the experimentally measured data of density
(determined by the Archimedean method) of the
melts systems (MF — K>ZrFs (MF = LiF, NaF and
KF) molar volumes, partial molar volumes and the
excess molar volumes were calculated. The partial
molar volumes of K,ZrFs were obtained by using
two different approaches - simple polynomial
regression  analysis and  multicomponent
polynomial regression in the form of the Redlich-
Kister equation. Based on excess partial molar
volumes of compounds (so called parameter of
compressibility) we have discussed the volume
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contraction/expansion. Volume contraction was
identified in all three binary systems based on
negative values of excess molar volumes.

This work was supported by the Slovak Grant Agency
VEGA 2/0024/20 and VEGA 2/0046/22.

2Po07

3D TLACENY THZ FOTONICKY
PRIETOKOVY SENZOR PRE DETEKCIU
NEBEZPECNYCH PLYNOV

Eva Noskovi¢ova®?, Monika Jerigova'?, Vojtech
Szoes?, Dusan Veliél2, Justina Novakova?, Simon
Fleming®, Alessandro Tuniz®, Dusan Lorenc!

!Centrum vedecko-technickych informacii SR,
Medzindrodné laserové centrum, Ilkovicova 3, 84104,
Bratislava, Slovensko, noskovic.eva@gmail.com
2Prirodovedecka fakulta Univerzity Komenského

V Bratislave, Ilkovicova 6, 84215, Bratislava,
Slovensko,

3The University of Sydney, NSW 2006, Australia

Prietokovy senzor s terahertzovym fotonickym
krystalom [1] vytlatenym 3D tlaGou je mozné
pouzit v terahertzovej  spektroskopii na
detegovanie nebezpecnych plynov. \Y/
terahertzovej spektralnej oblasti mézeme vacsine
plynov priradit’ charakteristické rota¢né prechody.
V senzore bola pouzita fotonicka Struktira, ktora
efektivne lokalizuje terahertzové pole a jeho steny
boli uspdsobené pre ucinny prietok plynu. Senzor
sme testovali na amoniak pomocou terehartzovej
spektroskopie v Casovej doméne THz-TDS v
rozsahu od 0.5 do 4 THz. V plynnom amoniaku
boli detegované piky pri 1.2; 1.8; 2.4; 3a 3.6 THz,
ktoré st typické pre jeho rotacnu Struktaru.

Praca vznikla za podpory grantu NATO SPS G5795.

[1] Stefani A., Kuhlmey B.T., Digweed J., Davies B.,
Ding Z., Zreigat H. Mirkhalaf M. and Tuniz A.: ACS
Photonics 9, 6 (2022).

2Po08

STANOVENIE UCINNEHO PRIEREZU
DVOJFOTONOVEJ ABSORPCIE
METODOU Z-SCAN

Dominik Sarvas!, Eva Noskovi¢oval?, Dusan
Lorenc!?

'Prirodovedecka fakulta Univerzity Komenského,
Ilkovicova 6,845 12 Bratislava, sarvasé@uniba.sk
2Medzinarodné laserové centrum CVTI, llkovicova 3,
841 03 Bratislava

V stcasnosti je Stadiu nelinearnych optickych
javov venované znaéné usilie, nielen v teoretickej,
ale hlavne v aplika¢nej rovine. Ukazuje sa, Ze
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materialy vykazujuce tieto vlastnosti maju Siroky
potencial pouzitia v mnohych oblastiach, od
solarnych ¢lankov vo vylepSeni ich efektivity, az
po medicinu v lie¢eni r6znych ochoreni.

V préci sa zameriavame na §tadium dvojfétonove;j
absorpcie prostrednictvom metddy Z-scanu. Jej
vyhodou, oproti inym technikam, je pomerne
jednoduché oddelenie  klaGového  javu
dvojfotonovej absorpcie od ostatnych nelinearno-
optickych javov napr. nelinearnej refrakcie.
Pouzitelnost metédy Z-scanu na Stadium
dvojfotdnovej absorbpcie a uréenie Gcinného
prierezu ¢ sa overovala pre roztok Rhodaminu
B v MeOH, kedZze jeho nelinearno-optické
vlastnosti su v literatire dobre popisané [1].
Ultimativnym cielom prace je pouzitie tejto
techniky na  urCenie UCinného  prierezu
novosyntetizovanych  organickych ~ molekdl
vykazujucich podla predbeznych merani velmi
vysoké hodnoty ¢™A,

Tato praca vznikla s podporou grantu NATO SPS
G5795.

[1] Rallabandi Sailaja, Prem B. Bisht, C.P. Singh, K.S.
Bindra, S.M. Oak: Optics Communications. 277,
433 (2007).

2Po09
KINETIC COMPENSATION EFFECT IN
SIMPLE AND COMPLEX PROCESSES

Peter Simon?, Tibor Dubaj', Zuzana Cibulkova!

!Department of Physical Chemistry, Faculty of
Chemical and Food Technology, Slovak University of
Technology in Bratislava, Radlinského 9, 812 37
Bratislava, Slovakia, peter.simon@stuba.sk

In the theory of elementary reactions, the Kinetic
compensation effect is an umbrella term for the
observed linear relationship between: (i) the
logarithm of the preexponential factors and the
activation energies, (ii) enthalpies and entropies of
activation, or (iii) between the enthalpy and
entropy changes of a series of similar reactions.
The origin of the compensation effect resides in
the possibility of expressing the Gibbs energy of
activation as various combinations of the enthalpy
and entropy of activation [1]. The theory of
elementary reactions can be applied also for
complex processes where the reaction rate is
governed by asingle elementary step. The
elementary reactions and the complex processes
with asingle rate-limiting elementary step are
called the simple processes.
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Mechanisms of processes in condensed state are
very often unknown or too complicated to be
characterised by a simple kinetic model since they
tend to occur in multiple elementary steps with
different rates. In this case, the theory of the activat
ed complex is inapplicable. For the description of
the Kinetics of such complex processes, the
methods based on the general rate equation (GRE)
are often used. It will be demonstrated that both,
the activation energy and preexponential factor in
GRE depend on temperature. The compensation
effect in the form of linear relationship between
the logarithm of the preexponential factor and the
activation energy is always observed for the
complex processes. It will be demonstrated that,
among other origins, the kinetic compensation
effect is the consequence of treating GRE as
a kinetic equation of a simple process [2].

The financial supports from the Slovak Scientific Grant
Agency, grant No. VEGA 1/0498/22, and from the
Agency for Research and Development, grant No.
APVV-15-0124, are greatly acknowledged.

[1]https://en.wikipedia.org/wiki/Enthalpy%E2%80%9
3entropy_compensation. Last access 14 July 2023.

[2] Simon P., Dubaj T., Cibulkova Z.: J. Therm. Anal.
Calorim., submitted.
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EFFECT OF Cu(ll) ON THE
BIOCHEMICAL PROPERTIES OF
SELECTED POLYPHENOLS: THEORY vs.
EXPERIMENT

Miriama Simunkova!, Marek Steklag!2, Michal
Malgek?, Martin Kemény?®, Renata Raptoval, Marian
Valko!

!Department of Physical Chemistry, Institute of
Physical Chemistry and Chemical Physics, Faculty of
Chemical

and Food Technology, STU, Radlinského 9, 812 37
Bratislava, miriama.simunkova@stuba.sk

2Slovak National Supercomputing Centre, Dubravska
cesta 9, 845 35 Bratislava

3Institute of Electronics and Photonics, Faculty of
Electrical Engineering, STU, Ilkovicova 3, 812 19
Bratislava

Polyphenolic compounds (PPs) are molecules
containing two or more -OH groups in their
structure. Due to DNA-intercalating ability, metal
complexes of PPs can act as therapeutics in the
treatment of human diseases, e.g. cancer. Since
wide group of PPs, flavonoids, possess metal-
chelating properties they can serve in prevention
of neurodegeneration [1, 2]. Binding to metal
ion, e.g.,, Cu(ll), may affect activity of various
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flavonoids. In presented work, antioxidant and
DNA-intercalating properties of Cu(ll)-flavonoid
complexes are investigated using spectroscopic,
electrochemical and computational studies. The
formation of Cu(ll)-PP complexes of selected
flavonoids with varying structures was studied by
UV-Vis spectroscopy and electrochemistry. Job's
plot methods showed molar ratio of Cu(ll)-PP
interaction. DFT calculations indicate that Cu(ll)
ion adopts square planar coordination. Radical
scavenging activity of PPs in the presence/absence
of Cu(ll) ion was monitored using ABTS** assay
showing significant impact of Cu(ll) on
antioxidant properties of parent PP molecule.
Decreased inhibition of ABTS™" was found in the
presence of glutathione. The calculated DI values
suggest that the formation of Cu(ll) complex leads
to a weakening of O-H bonds. Thermodynamical
study imply that the calculated BDE values have
well-defined trends [3]. CT-DNA binding
constants were obtained by UV-VIS absorption
titrations. The molecular docking studies
demonstrate that the formation of Cu(ll)-PP
complexes improves the DNA-intercalating ability
of the parent PP.

This contribution was supported by projects: APVV-19-
0087, VEGA-1/0482/20 and STU Grants for Excellent
Team of Young Researchers — FLAVDOK.

[1] Jomova K. et al.: Molecules. 24, 1 (2019).

[2] Poprac P. et al.: Trend Pharmacol. Sci. 32, 592
(2017).

[3] Simunkova M. et al.: J. Mol. Liquids 359, 1 (2022).
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EXPLORING A4B1 INTEGRIN-
POLYPEPTIDIC LIGAND INTERACTIONS
THROUGH IN SILICO METHODS

Stanislav Kozmon®2, Barbora Stratilova!

Ynstitute of Chemistry Slovak Academy of Sciences,
Dubravska cesta 5807/9, 845 38 Bratislava, Slovakia
°Medical Vision o. z., Zahradnicka 4837/55, 821 08
Bratislava, Slovakia

The 04p1 integrin belongs to the o4 integrin
family, a group of transmembrane receptors that
facilitate cell adhesion and signaling. Given its
pivotal role in diverse pathological processes such
as cancer progression, metastasis, autoimmune
disorders, and inflammation, the a4f integrin has
garnered substantial attention in the realm of
pharmaceutical research. An extensive search
across databases including Chemspace, MolPort,
and ZINC20 was conducted to identify ligands
with the potential to bind to the active site akin to
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the RGD peptide. These candidate ligands were
subjected to molecular docking within the binding
site of the a4P1 integrin headpiece. Subsequently,
complexes featuring the most promising ligands
were subjected to evaluation through molecular
dynamics simulations. This involved an
examination of interactions and calculations of
binding free energy. The collected data revealed
that among the chosen ligands, six exhibit binding
free energy levels comparable to that of the RGD
peptide and two ligands demonstrated significantly
lower binding free energy, underscoring their
potential as compelling candidates for further
exploration.

This research is the result of the project implementation
CEMBAM - Center for Medical Bioadditive Research
and Manufacturing, 1TMS2014+: 313011V358
supported by the Operational Programme Integrated
Infrastructure funded by the European Regional
Development Fund, and also supported by APVV
project APVV 21 0346.
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TRIEDENIE HMOTNOSTNYCH SPEKTIER
UHLIKATYCH CHONDRITOV PODLCA
STUPNA PREMENY POMOCOU PCA

Justina Novakova'?, Vojtech Szocs?, Dusan Lorenc?,
Monika Jerigova'*, Martin Balaz?

!Centrum vedecko-technickych informécii Slovenskej
republiky (CVTI SR), Lamacska cesta 7315/84, 811 04
Bratislava

2Institut fir Astrophysik, Universitat Wien,
Tlrkenschanzstrale 17 (Sternwarte), 1180 Wien
3Regionalny Urad verejného zdravotnictva Bratislava
hl. mesto so sidlom v Bratislave, Ruzinovska 4813/8,
821 01 Bratislava

“Katedra Fyzikalnej a Teoretickej chémie,
Prirodovedecka fakulta Univerzity Komenského,
Ilkovicova 6, 841 04 Bratislava

Uhlikaté chondrity su triedou meteoritov, ktora sa
vyznacuje predovSetkym najmenej zmenenym
zlozenim od dob svojho vzniku. Preto su uhlikaté
chondrity nosite'mi informacii o vzniku Slnecne;j
sustavy, kedy boli vytvorené. Delia sa na niekol'’ko
skupin, podla povodu, petrografického stupnia,
alebo aj chemického ¢i mineralového zlozenia.
Zvacsa su vSak rozdiely medzi jednotlivymi
skupinami také mal¢, Ze korektné zaradenie nove;j
vzorky do niektorej zo skupin musi byt podporené
viacerymi nezavislymi publikaciami. Dobrym
ukazatelom petrografickej premeny vodou je
minerdl phylosilikat [1, 2], ktorého wvznik v
horninach je viazany na pritomnost vody.
Pomocou hmotnostnej spektrometrie
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sekunddrnych i6nov je mozné tento minerdl v
spektrach meteoritov charakterizovat’, a pomocou
matematickej  metédy analyzy  hlavnych
komponent tieto meteority spolahlivo roztriedit
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do zodpovedajlcich
premeny.

skupin  petrografickej

POSTERY - SEKCIA 3
ANORGANICKA A MATERIALOVA
CHEMIA

3P001

PRIPRAVA A VYUZITi KOMPOZITNICH
SORBENTU Z ELEKTRARENSKYCH
POPILKU K CISTENI ODPADNICH VOD

Barbora Dousova?, Eva Bedrnova!, Miloslav Lhotka?,
Lukas Pilait, David Kolousek!

YWysoka Skola chemicko-technologicka v Praze,
Technicka 5, 166 28 Praha 6, CR, dousovab@yvscht.cz

Stale se zvySujici produkce primyslovych aktivit
vyzaduje nové metody vyuzivani odpadnich
a recyklovatelnych surovin v environmentalnich
technologiich.  Perspektivnimi materialy jsou
smésné sorbenty, které za vhodnych podminek
nabizeji Sirsi selektivitu vii¢i sorbovanym casticim
a vysokou sorp¢ni ti€innost.

Mezi hojné vyuzivanymi piirodnimi sorbenty
dominuji  aluminosilikaty,  které  vynikaji
vhodnymi vlastnostmi, pfiznivou cenou a Setrnosti
k prostiedi. Dal§imi zajimavymi materialy mohou
byt i elektrarenské a teplarenské popilky, a také
pyrolyzni a odpadni bioprodukty [1].

Kompozitni sorbenty byly pfipraveny jako smési
aluminosilikati (bentonit z Kadané, zapadni
Cechy aKklinoptilolit  zNizného Hrabovce,
vychodni Slovensko) s popilky lisicimi se typem
paliva a teplotou spalovani (popilek z biomasy —
Komotany, uhelné popilky — teplarna Plzen
a elektrarna Viesova). Sorpéni vlastnosti byly
testovany na sorpci toxickych kationtt (Cd?*, Cs*)
a oxoaniontd  (AsOs*, CrO4*) z modelovych
roztokt o koncentraci 0.5 mmol.I ™.

Sorbovatelnost kationtl na kompozity se zvysila
oproti Cistym aluminosilikatim o 10 az 60 %,
u aniontti doslo k nartstu o 15 az 30 % [2, 3].
Kompozity s bentonitem se jevily jako ucinngjsi
sorbenty kationtll i aniontd, z testovanych popilkt
prokazal nejlepsi vysledky popilek z biomasy,
ktery vznika spalovanim pfi niz$ich teplotach
a specificky povrch Sger popilku z biomasy >>
Sger popilku z uhli.

Prace vznikla za podpory projektu ABTOMAT2022
(Vyuziti  alternativnich primarnich a druhotnych
surovin pro vyrobu hliniku, hlinikovych sloucenin,
dalsich kovii a produktit) ¢. TH79020001.

[1] Jambhulkar H.P., Shaikh S.M.S., Kumar M.S.:
Chemosphere. 213, 333 (2018).

[2] Dousova B., Lhotka M., Grygar T., Machovi¢ V.,
Herzogova L.: Applied Clay Science. 54, 166(2011).

[3] Dousova B. ,Machovic V., Lhotka M., Reiterman
P., Bedrnovd E.: Colloids and Surfaces A:
Physicochemical and Engineering Aspects 650,
129650 (2022).
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SURFACE OPTIMIZATION OF
NANODIAMONDS USING NON-THERMAL
PLASMA

Michal Gulka?, Priyadharshini Balasubramanian?,
Ekaterina Shagieva®, Josef Khun*, Vladimir Scholtz*,
Fedor Jelezko?, Stepan Stehlik®, Petr Cigler®

YInstitute of Organic Chemistry and Biochemistry, of
the CAS, Flemingovo nam. 2, Prague, Czechia,
gulka.michal@gmail.com

2Institute of Quantum Optics, Ulm University, Ulm
89081, Germany

SInstitute of Physics of the Czech Academy of Sciences,
Cukrovarnicka 10, 162 00 Prague 6, Czechia
4Department of Physics and Measurements, University
of Chemistry and Technology in Prague, Czechia

Possibility of local sensitive monitoring of
intracellular processes using quantum sensing with
nitrogen-vacancy (NV) centers in nanodiamonds
(NDs), would greatly advance cell biology and
would enable numerous medical applications.
Although such probes have been studied
extensively [1], they are still limited in sensitivity.
Whereas the NV center in bulk diamond holds
record room-temperature electron spin coherence
time among solid-state qubits, NVs in NDs exhibit
much poorer relaxation times. As suggested in [2],
prolongation of the NVs relaxation time should be
possible by ND surface optimization creating
mixed H/O termination.
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Fig. 1: Non-thermal
modifications.

Here we employ a non-thermal plasma (NTP) [3]
with the aim of prolongation of the NV electron
spin relaxation times (Figure 1). We have used
various diamond samples (HPHT/detonation, H-
/O-terminated surface) and ambient gases (air, O,
He, and H). The NTP modification induces
changes in C=0 bonds, restructuration of C-H
bonds, and differences in OH termination. Using
hydrogen as the ambient gas results in the biggest
changes in FTIR spectra. For HPHT NDs the zeta
potential dropped from an initial ~ -40 mV to ~ -
50 mV. Both T; and T, NV electron relaxation
times improved significantly after the
modification.

[1] T. Zhang et al., ACS Sens. 6, 2077-2107 (2021).
[2] M. Kaviani et al., Nano Lett. 14, 4772-4777 (2014).

[3]J. Khun et al., Plasma Sources Sci. Technol. 27,
065002 (2018).

ND

plasma

system for

3P003

VPLYV TEPLOTY SPEKANIA NA
PEVNOST V OHYBE
HYDROXYAPATITOVEJ KERAMIKY
PRIPRAVENEJ 3D TLACOU

Zora Hajdlchova?!, Sara Juraskova?!, Marian Janek?2

!0ddelenie anorganickych materialov, FCHPT STU,
Radlinského 9, 812 37 Bratislava,
zora.hajduchova@stuba.sk

2Katedra fyzikalnej a teoretickej chémie, PriF UK,
Mlynska dolina, Ilkovicova 6, 842 15 Bratislava

3D tla¢ alebo aditivna vyroba, je automatizovany
proces vyroby trojrozmernych objektov pomocou
CAD (pocitacom podporovany dizajn). Pre vyrobu
keramickych ~ materidlov  existuje  viacero
technologii, ktoré sa vyuzivaju pri 3D tlaci.
NajlacnejSou a lahko dostupnou moznostou je
FDC (Fused Deposition of Ceramics), kde sa
keramicky prasok zmieSava s termoplastickym
polymérom, nasledne sa vytlaca do stran, ktoré st
pouzit¢ v FDM (Fused Deposition Modeling)
tla¢iarinach. Za nevyhodu tejto technol6gie mozno
povazovat’ rychlost’ tlate a minimalne rozliSenie
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vrstiev  na drovni 0,1 pm. Na ziskanie
keramického materidlu je potrebné nésledné
odstranenie spojiva a spekanie.

Testované telieska boli vytlatené z kompozitnej
struny, ktord pozostavala z hydroxyapatitu a
z polyvinylalkoholu v hmotnostnom pomere 1:1.
Na tlacenie teliesok sa pouzila komeréne dostupna
3D tlagiarenn (Leapfrog Creatr), s tryskami
o priemere 0,4 mm a teplotou tlace 215 °C.
Rozmery teliesok boli zvolené tak, aby spinali
parametre potrebné pre meranie trojbodového
ohybu podl'a normy STN EN ISO 6872. Telieska
boli nasledne spekané pouzitim dynamického
rezimu spekania do teplét 1200 °C, 1300 °C
a 1400 °C. Medzi sledované parametre patrili
objemova hmotnost, porovitost a pevnost
v ohybe.

Z vysledkov vyplyva, Ze vhodna teplota spekania
tychto materialov sa nachadza v intervale 1200 —
1300 °C.

Této praca vznikla s podporou projektov: grant VEGA
1/0342/21, VEGA 1/0070/22, APVV-21-0173, APVV-
16-0341, PP- COVID-20-0025 a Projektu operacného
programu  integrovana  infrastruktura  projektu:
"Advancing University Capacity and Competence in
Research, Development and Innovation” (ACCORD)
ITMS2014+: 313021X329, spolufinancovaného zo
zdrojov Eurépskeho Fondu regionalneho rozvoja.
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CHANGES OF CLASS G CEMENT PASTE
INDUCED BY THE COMBINED EFFECT
OF GEOTHERMAL WATER AND HIGH
TEMPERATURE

Eva Kuzielovat, Zora Hajddchova', Matus Zemlicka?,
Jiti Masilko®, Olga Fricova*

'Faculty of Chemical and Food Technology, Slovak
University of Technology, Radlinského 9, 812 37
Bratislava, zora.hajduchova@stuba.sk

2Institute of Construction and Architecture, Slovak
Academy of Sciences, Dubravska cesta 9, 845 03
Bratislava

3Materials Research Centre, Faculty of Chemistry,
Brno University of Technology, Purkyriova 118, 612
00 Brno

4Faculty of Electrical Engineering and Informatics,
Technical University of Kosice, Letna 9, 042 00
Kosice

The present study compares changes of class G
cement paste induced by geothermal solution with
those of water, both under the simultaneous action
of high temperature. The following conditions

simulating Durkov geothermal wells [1] were
used: water to binder ratio = 0.44; 150 °C; 18 MPa;
geothermal water of sodium-chloride type. After 7
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days of hydrothermal curing, samples were
analyzed using TGA, XRD, #Si and 2’ Al NMR.

Contrary to the sample hydrated in water, cement
paste left to hydrate in the geothermal water
demonstrated the higher relative intensity of the
resonance peaks attributed to Q? and Q! sites
together with the lower intensity of the peak
associated with hydrated monomeric silica
tetrahedra. Improved thermal stability may be
explained by promoted hydration and resulting
more polymerized structure as was confirmed also
by previous results [2]. Besides Al (IV) signal
confirming the substitution of Si by Al in C-S-H
phases, the presence of aluminum in octahedral
(Al (V1)) coordination was observed. The absence
of corresponding phases in XRD patterns points
out their amorphous character. Low-intensity
resonance from penta-coordinated Al can originate
from AIPP* substituting for Ca?** in the C-S-H
interlayer or defect site in the interlayer of the C-
S-H structure [3].

This work was supported by the courtesy of APVV-19-
0490, Slovak Grant Agency VEGA No. 2/0032/21, and
the Operational Program Integrated infrastructure for
the project: Advancing University Capacity and
Competence in Research, Development and Innovation
("ACCORD") ITMS2014 +: 313021X329, co-financed
by resources of the European Regional Development
Fund.

[1] Fri¢ovsky B., Vizi L., Fordin‘al K., Surovy M.,
Marcin D.: Proceedings, 44th Workshop on
Geothermal Reservoir Engineering.  Stanford
University, Stanford, CA, USA, 1 (2019).

[2] Kuzielova E., Tatarko M., Slany M., Zemli¢ka M.,
Masilko J., Novotny R., Palou MT.: Geothermics,
108, 102632 (2023).

[3] Andersen M.D., Jakobsen H.J., Skibsted J.: Cement
Concrete Res. 36(1), 3 (2006).
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COMPARISON OF GEOTHERMAL
WATER AND SODIUM CHLORIDE
SOLUTION ACTION ON CEMENT PASTES
UNDER AMBIENT CONDITIONS

Eva Kuzielova!, Zora Hajdlchova?!, Kristina
Compelova!, Michal Slany?, Vladimir Pavlik®

!Faculty of Chemical and Food Technology, Slovak
University of Technology, Radlinského 9, 812 37
Bratislava, zora.hajduchova@stuba.sk

2Institute of Inorganic Chemistry, Slovak Academy of
Sciences, Dlbravské cesta 9, 845 03 Bratislava
3Faculty of Civil Engineering, Slovak University of
Technology, Radlinského, Radlinského 11, 810 05
Bratislava

The differences between geothermal water of
sodium-chloride type and NaCl solution action on
cement pastes were studied for up to 90 days. An
initial concentration of Na* and CI" ions in both
solutions was equal. Pastes were prepared from
Portland cement Class G and cement substituted
by 30 mass% of silica fume and metakaolin in two
different ratios. Referential and multicomponent
pastes were prepared using a water-to-binder ratio
equal to 0.44. In the case of the composite samples,
plasticizer Stachement® 903 was applied. One day
after preparation, samples were de-molded,
immersed in solutions, and let to hydrate under
atmospheric conditions. Changes were studied by
TGA, FTIR, and SEM.

In comparison with samples hydrated in water,
significant calcium leaching led to a decrease in
portlandite amount and in blended pastes together
with pozzolanic reactions to its total depletion.
Hydrated monosulfoaluminate present in the
water-cured samples was not detected in the
samples submitted to solutions. Instead, mass
losses attributed to the presence of Friedel’s salt
appeared in the surface parts of samples.
Carbonation seems to be promoted by the presence
of chlorides. Regardless of the paste composition,
more significant changes occurred in the NaCl
solution not enriched in other ions.

This work was supported by the courtesy of Slovak
Grant Agency VEGA No. 2/0032/21, and the
Operational Program Integrated infrastructure for the
project:  Advancing University Capacity and
Competence in Research, Development and Innovation
("ACCORD") ITMS2014+: 313021X329, co-financed
by resources of the European Regional Development
Fund.

ChemZi 19/1 (2023)

145



Postery —

3P006

KOMPLEXY Zr(1V) S DERIVATMI 8-
HYDROXYCHINOLINU A ICH
CYTOSTATICKA AKTIVITA

Michaela Harmo$ova!, Méria Vilkoval, Martin Kello?,
Dominika Sebova?, Erika Samol'ova®, Miroslava
Litecka?, Ivan Potoénak®

Ustav chemickych vied, PF UPJS, Moyzesova 11, 041
54 Kosice, Slovenska republika,
michaela.krescankova@student.upjs.sk

2Ustav farmakologie LF UPJS, Trieda SNP 1, 040 11
Kosice, Slovenska republika

SFyzikdlny tistav AV CR, Na Slovance 2, 182 21 Praha,
Ceskda republika

4Ustav anorganickej chémie AV CR, Husinec-Rez ¢.p.
1001, 250 68 Rez, Ceskéa republika

Bolo pripravenych sedem jednojadrovych
komplexov zirkénia (1V), [Zr(8-HQ)4]-DMF-H,O
(1), [Zr(dCIQ)4]-EtOH (2), [Zr(CINQ).]-EtOH
(3a), [Zr(CINQ)s]-DMF (3b), [Zr(BrQ)s] (4),
[Zr(dBrQ):]-DME (5), [Zr(2-MedBrQ)s]-2DMF
(6), a dva dvojjadrové, [Zr.Clx(CQ)ape-
O(DMF);]-0,33DMF  (7), [Zr.Cly(CIBrQ)ap-
O(DMF),]-DMF (8) (DME = 1,2-dimetoxyetan,
H8-HQ = 8-hydroxychinolin, HACIQ = 5,7-
dichlér-8-hydroxychinolin, HCINQ = 5-chlor-7-
nitro-8-hydroxychinolin, HBrQ = 7-brom-8-
hydroxychinolin, H2-MedBrQ = 2-metyl-5,7-
dibrém-8-hydroxychinolin, HCQ = 5-chlor-7-j6d-
8-hydroxychinolin, HCIBrQ = 5-chlér-7-brém-8-
hydroxychinolin). Komplexy boli charakte—
rizované  elementarnou  analyzou,  mono-
kryitalovou RTG struktirnou analyzou a IC
spektroskopiou. Jednojadrové komplexy 1-6 maju
centrélny atom Zr(IV) oktakoordinovany S$tyrmi
bidentatnymi chinolinovymi ligandmi. Okrem
komplexu 4 obsahuji vSetky komplexy mimo
koordinacnej sféry aj molekuly solvatov, ktoré sa
zapjaju  do vodikovych vdazieb a nésledne
stabilizuji  Struktaru komplexov. Dvojjadrove
komplexy 7 a 8 maju vo svojej Struktire dva atomy
Zr(IV)  koordinované dvoma bidentatnymi
chinolinmi, jednym DMF a jednym chlorido
ligandom. Siedme koordina¢né miesto je obsadené
atomom kyslika, ktory premost'uje oba centrélne
atomy Zr(1V). Stabilita komplexov rozpustnych v
DMSO bola overena NMR spektroskopiou. In
vitro cytotoxické vlastnosti komplexov 1, 2, 4,5 a
6 a prislusnych ligandov boli $tudované voéi 8
rakovinovym bunkovym linidm a ich selektivita
bola overena na BJ-5ta nerakovinovej bunkovej
linii. Najuc¢innejsie komplexy su 1 a 4, ktorych
hodnoty ICso st v rozsahu 5,7-29,0 a 27,7-61,5 uM
na vsetkych testovanych liniach (okrem HeLa).
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Tato praca vznikla za podpory VEGA 1/0126/23,
VVGS-PF-2022-2134 a VVGS-2022-2182.

3Po07

ZKOUMANI ADAPTACE BAKTERII NA
ANTIMIKROBIALNI UCINKY
NANOCASTIC STRIBRA

Lucie Hochvaldoval, Renéata Vedefova?, Milan Kola,
Libor Kvitek!, Ales Panacek!

IKatedra fyzikalni chemie, Univerzita Palackého
Olomouc, Prirodovédecka fakulta, 17. listopadu 12,
771 46 Olomouc, Ceskd Republika,
lucie.hochvaldova@upol.cz

2Ustav mikrobiologie, Univerzita Palackého Olomouc,
Lékarska fakulta, Hnévotinska 5, 775 15 Olomouc,
Ceska republika

V soucasné dob¢ predstavuje nartst poctu
bakteridlnich infekci vyvolanych bakteriemi
rezistentnimi vic¢i bézn€ vyuzivanym antibiotikiim
velky terapeuticky problém. Pokud bude vznik a
Siteni bakterialni rezistence nardstat stejnou
rychlosti jako doposud, tak se mohou tyto obtizné
lécitelné infekce v budoucnu celosvétove stat
jednou z nejcastéjsich pticin umrti. Do té doby je
tedy zapotfebi pfijit s novymi alternativami
antimikrobiélnich latek, ¢isnovymi lé¢ebnymi
postupy, které by pokud mozno na bakteridlni
buitku pisobily jinym mechanismem, nez
dosavadni terapeutika a nebyly tak nachylné ke
vzniku bakterialni rezistence. Jednou z moznych
alternativnich  antimikrobialnich  latek  jsou
nanoCastice  stfibra,  které pfi  nizkych
koncentracich, jez nejsou toxické pro savci bunky,
efektivné usmrcuji bakterie. Diky neustalym
zménam bakterialniho genomu a jejich schopnosti
prizpisobit se negativnim podminkam je vSak
ziejmé, ze bakterie budou schopny celit 1 témto
antibakterialnim Gc¢inkim. Neékolik nedavno
publikovanych praci potvrdilo, Ze jsou si bakterie
schopny vyvinout rezistenci vac¢i Géinkim
nanocastic stiibra diky malym genomovym
zménam [1] a v né&kterych piipadech pouze
fenotypovou adaptaci [2], bez nutnosti zmény
genetické informace. V rdmci tohoto vyzkumu byl
zkouméan vyvoj bakteridlni rezistence po
opakovaném vystavovani bakterii sub-inhibi¢nim
koncentracim stiibra jak u Gram-negativni, tak u
Gram-pozitivni bakterie. Ziskané informace nam
pomohou pochopit mechanismy rezistence a
nastinit dalsi pristupy v boji vici bakterialni
rezistenci.

Autori za financni podporu dekuji projektu NU20-05-
00165 programu na podporu zdravotnického
aplikovaného vyzkumu na léta 2020 - 2026
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financovaném  Ministerstvem  zdravotnictvi Ceské

republiky.

[1] Gunawan, C., Teoh, W. Y., Marquis, C. P. & Amal,
R. Induced Adaptation of Bacillus sp. to
Antimicrobial Nanosilver. Small 9, 3554-3560
(2013).

[2] Panacek, A. et al. Bacterial resistance to silver
nanoparticles and how to overcome it. Nat.
Nanotechnol. 13, 65-71 (2018).

3P008

BIOLOGICKY AKTIVNE PALADNATE
KOMPLEXY ZLOZENIA
NH2(CHs)z[PdCI(XQ)]

Martina Kepeiiova?, Michaela Benedikova!, Miroslava
Litecka?, Ivan Potoénak?

1Ustav chemickych vied, PF UPJS v Kosiciach,
Moyzesova 11, 041 54 Kosice, Slovenska republika,
martina.kepenova@student.upjs.sk

2Ustav anorganickej chémie AV CR, Husinec-Rez
1001, 250 68, Rez, Ceska republika

Derivaty 8-hydroxychinolinu (HXQ) ponukaju
Siroké spektrum biologickych vlastnosti, v ramci
ktorych za spomenutie urcite stoja ich
antibakterialne, antifungalne, antiviralne
a protirakovinové aktivity [1]. Koordinaciou na
centralne atomy, kedy tieto organické molekuly
vystupuju prevazne ako bidentatne chelatové
ligandy, bolo pozorované zvysenie $tudovanych
aktivit [2].

Za ucelom pripravy paladnatych komplexov bola
pripravena Stvorica komeréne nedostupnych
derivatov 8-hydroxychinolinu: 5-nitro-7-jéd-8-
hydroxychinolin ~ (HNIQ),  5-nitro-7-brém-8-
hydroxychinolin ~ (HNBrQ), 5-jéd-7-brém-8-
hydroxychinolin (HIBrQ) a 5-chlér-7-brom-8-
hydroxychinolin  (HCIBrQ) a charakterizovana
infraervenou a NMR spektroskopiou,
aelementdrnou a RTG Struktarnou analyzou
(HIBrQ, HCIBrQ).

Novo  syntetizované  komplexy  zloZenia
NH2(CHs3)2[PdCI2(XQ)], kde XQ = NIQ (1), NBrQ
(2), IBrQ (3) a CIBrQ (4) boli charakterizované
infraéervenou  spektroskopiou, elementarnou
a RTG Sstruktarnou analyzou. Stabilita zlucenin
bola $tudovana v roztoku DMSO a DMSO/voda
(1:1) po dobu troch dni. Pripravené komplexy
krystalizujti ako Stvorcovoplanarne komplexné
aniony, v rdmci ktorych dochadza ku koordin&cii
jednej molekuly ligandu XQ prostrednictvom
atomov kyslika a dusika a dvoch atémov chléru,
ktoré st usporiadané v cis polohe, zaporny naboj
anionu kompenzuje nekoordinovana molekula
dimetylamoénneho kationu. Struktiry pripravenych

sekcia 3

komplexov su stabilizované vodikovymi vazbami
(1, 2, 3, 4) a n-m interakciami (4).

Tato praca vznikla za podpory grantov VEGA
1/0126/23 a VVGS-2022-2182.

[1] Gupta R.: Bioorg. Chem. 108, 104633 (2021).
[2] Zhou, X.: J. Inorg. Biochem. 238, 112051 (2023).

3P009

VLIV RYCHLOSTI OHREVU PRI
PYROLYZE NA MEZOPOROZITU SOFT-
TEMPLATOVANYCH GELU

Eva Kinnertova, Gabriela Zelenkova, Lucie Kofen4,
Tomas Zelenka, Vaclav Slovak

Ostravska univerzita, Prirodovédecka fakulta, Katedra
chemie, 30. dubna 22, 701 03 Ostrava,
eva.kinnertova@osu.cz

Porozita uhlikatych materialti mize byt ovlivnéna
nékolika parametry. Cilem tohoto pfispévku bylo
prozkoumat vliv rychlosti ohfevu na porozitu
uhlikatych materidlt ptipravenych pyrolyzou
resorcinol-formaldehydovych geli obsahujicich
Pluronik F-127 jako templat. Byl zkouman také
vliv velikosti ¢astic.

Experimenty byly provedeny pomoci termického
analyzatoru (STA 449 C, Jupiter, Netzsch)
vinertni atmosféfe dusiku (100 ml/min),
s rychlosti ohfevu 1 — 20 K/min a velikosti ¢astic
od jemného prasku po Castice vetsi nez 2 mm.
Porozita  byla  charakterizovdna  pomoci
termoporometrie a adsorpce dusiku.

Vysledky ukazaly, Zze s rostouci rychlosti ohievu
se zvétSovala velikost mezoporu od jednotek az po
desitky nanometri a souCasné¢ se zvySoval i
vytézek uhliku. Pfi nizkych rychlostech ohfevu
probihd rozklad templatu a proces karbonizace
dostate¢né pomalu na to, aby se plynné produkty
pribézné uvolnovaly do okolni atmosféry, coz
vede k rozvoji porozity odpovidajici velikosti soft-
templatovanych micel. Naproti tomu pii vysSich
rychlostech ohievu vede rychly vyvin plynu a
omezeni diftize uvnité ¢astic ke vzniku vétsich
mezoporl. Vliv velikosti Castic se ukazal jako
nevyznamny, zejména pfi nizSich rychlostech
ohfevu.

Pochopeni vztahu mezi rychlosti ohfevu, velikosti
Castic a mezopozitou je zasadni pro optimalizaci
procesu pyrolyzy a ptipravu uhlikatych materiald
se specifickou porozitou.

Tento prispevek vznikl za podpory projektu
SGS12/PrF/2023 (Ostravska univerzita).
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3P010

PRIPRAVA A CHARAKTERIZACE
NANOSTRUKTUROVANYCH POVRCHU
ROUBOVANYCH CASTICEMI PRO
ANTIBAKTERIALNI VLASTNOSTI

Zdenka Kolska®, Simona Kaminkova?, Véclav
Svorgik?

YCENAB, PiF, Univerzita J. E. Purkyné v Usti nad
Labem, Pasteurova 15, 40096 Usti nad Labem,
zdenka.kolska@ujep.cz

2UIPL, FCHT, Vysokd skola chemicko-technologicka
v Praze, Technicka 3, 16628 Praha

Vramci této  prace  byly  pfipraveny
nanostrukturované povrchy rtiznych polymernich
folii pro antibakteridlni vlastnosti. Povrchy
polymertt byly nejprve aktivovany a nasledné
roubovany chemickymi slouceninami a nasledné
Casticemi  siry  scilem  bud  pfipravit
antimikrobialni povrchy [1].

Byly studovany: (i) rGzné polymerni folie
s rozdilnou polaritou, (ii) rizné metody aktivace
povrcht substratd, fyzikalni (plazma, UV zafeni,
laserova ablace), a riizné podminky (vlnové délky,
doby aktivace, ...); (iii) rizné metody syntézy
Castic siry; (iv) riizna Cinidla pro stabilizaci ¢astic;
(v) rizna cinidla pro roubovani pfipravenych
¢astic na aktivované a chemicky modifikované
povrchy polymert.

Povrchové vlastnosti byly charakterizovany
dostupnymi technikami: XPS, goniometricky,
elektrokinetickou analyzou; goniometricky pro
studium smacivosti; AFM a SEM pro zjisténi
zmén drsnosti a morfologie povrchu, velikosti
klastri  Castic naroubovanych na povrchu
substratu; stanoveni velikosti povrchu a porozity
materiali; DLS analyzou byly studovany velikosti
a zeta potencial testovanych castic. Nasledné byly
provedeny antimikrobialni testy.

Vsechny pouzité techniky prokazaly (i) uspésnou
aktivaci povrchil polymerd, (ii) nasledné chemické
roubovani povrchi materiald, (iii) imobilizaci
testovanych Céstic siry, (iv) antibakterialni
chovani nékterych testovanych povrchd.

Tato prace vznikla za podpory projektu Grantové

agentury Ministerstva zdravotnictvi CR ¢ NU20-08-
00208.

[1] Lupinkova S, Kaimlova M, Kormunda M, Kolska
Z.: Surf. Interface Anal. 53, 108 (2021).
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3Po11
VYUZITI MIKROVLNNEHO ZARENI PRI
PRIPRAVE UHLIKATYCH XEROGELU

Lucie Kotena', Vaclav Slovak?, Ana Arenillas?,
Samantha Lizette Flores Lopez?

10stravska univerzita, Katedra chemie, 30. dubna 22,
Ostrava 70103, lucie.korena@osu.cz

2Instituto Nacional del Carbdn, CSIC, Apartado 73,
33080 Oviedo, Spanélisko

Poréznim uhlikatym xerogelim se v soucasné
dob¢ vénuje znacna pozornost, mohou totiz ménit
své porézni vlastnosti v zavislosti na podminkach
ptipravy tak, aby vyhovovaly pozadavkim
zamyslené aplikace. Diky tomu se tyto materialy
povazuji za vysoce perspektivni pro celou fadu
aplikaci od skladovani energie, ptes katalyzu az po
adsorpci. Avsak konkurenceschopnost poréznich
uhlikatych xerogeld vyznamné limituje Casova a
finan¢ni naro¢nost jejich ptipravy. Vyuziti
mikrovinného zafeni pfi jejich piiprave, které vede
k zefektivnéni celého procesu, se tak jevi jako
vhodné feSeni. S pomoci mikrovinného zafeni
mohou byt pfipraveny uhlikaté xerogely liSici se
jak porozitou (mikroporézni, mikro-mezoporézni
a mikro-makroporézni [1, 2], nebo také mikro-
mezo-makroporézni), tak vyslednym tvarem
(kulicky [3], valecky). Konkrétni moznosti ptiprav
na piikladu resorcinol-formaldehydovych gela
budou predstaveny v ramci tohoto piispevku.

Obr. 1 Resorcinol-formaldehydové organické gely

Tato prace vznikla za  podpory  projektu
SGS12/PrF/2023.
[11N. Rey-Raap, A. Arenillas, J.A. Menéndez,

Microporous And Mesoporous Materials 223
(2016) 89-93.

[2] E.G. Calvo, E.J. Juarez-Pérez, J.A. Menéndez, A.
Arenillas, Journal of Colloid and Interface Science
357 (2011) 541-547.

[3]J.A. Menéndez, E.J. Juarez-Pérez, E. Ruisanchez,
E.G. Calvo, A. Arenillas, Carbon 50 (2012) 3555-
3560.
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3Pol2

VLIV RYCHLOSTI PRUTOKU
ATMOSFERY PRI PYROLYZE
ORGANICKYCH LATEK NA POROZITU
VZNIKAJICICH UHLIKATYCH
MATERIALU

Samuel Kowalczyk, Vaclav Slovak

Ostravska univerzita, Katedra chemie, 30. dubna 22,
Ostrava 70103, themimoweicz@gmail.com

Cilem prace bylo prozkoumat vliv rychlosti
pratoku inertni atmosféry (dusik) pfi pyrolyze
organickych latek na povrchové vlastnosti
vznikajicich uhlikd. Vzorky biomasy (dfevéné
piliny, kava), ¢Cistda celuloza a pfipraveny
resorcinol-formaldehydovy gel byly pyrolyzovany
za pomoci termické analyzy (teplota pyrolyzy 500,
800 a 1100 °C; rychlost prutoku dusiku 0, 10, 100
a 200 ml/min) a v laboratorni trubkové peci
(teplota pyrolyzy 900 °C; rychlost pratoku 20 a
200 ml/min). Povrchové vlastnosti pfipravenych
uhlikt byly charakterizovany adsorpci jodu.

1200 1§

il 1 11 -| -' 1100
27 ﬂ ﬂ ~. ﬁ' 5003'00

10 100 200
Pratok (ml/min)

Adsorpce jodu (mg/g)

Teplota pyrolyzy (°C)

Obr. 1 Vliv rychlosti pratoku dusiku a teploty pyrolyzy
na povrchové vlastnosti (vyjadiené jako adsorpce jodu)
uhliku pfipraveného pyrolyzou dievénych pilin.

Bylo zjisténo, ze rychlost pritoku inertni
atmosféry (dusik) vyrazn¢ ovliviiuje povrchové
vlastnosti a tento efekt nariista s rostouci teplotou.
Obr. 1 ilustruje tento efekt na ptikladu pyrolyzy
drevénych pilin.

Snizeni rychlosti pritoku mélo za nasledek
zvySeni adsorpce jodu. Tento efekt byl
charakteristicky pro vétSinu vzorku pfi teplotach
nad 800 °C. K nejvétsim zménam dochazelo pti
sniZeni pratoku ze 100 na 10 ml/min.

Naméftené vysledky z termické analyzy pro teplotu
(800 °C a 1100 °C) se svym trendem shoduji
s vysledky z trubkové pece (900 °C) a ukazuji na
to, ze je ekonomicky vyhodné vyuzit mensi
rychlost prutoku inertni atmosféry pro piipravu
vzorku s lepsi porozitou.

Tato prace vznikla za  podpory
SGS12/PiF/2023 Ostravské univerzity.

projektu
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THE PHASE EQUILIBRIA OF NasAlFs—
NdF3 AND (Na3AIF5—NdF3)EUT—Nd203
SYSTEM

Dhiya Krishnan?®, Michal Korenko®?2, Frantigek
Simko®2, Blanka Kubikovat

YInstitute of Inorganic Chemistry, Slovak Academy of
Sciences, Dubravské cesta 9, 845 36 Bratislava,
Slovakia, uachdiya@savba.sk

2Centre of Excellence for Advanced Materials
Application — CEMEA, Slovak Academy of Sciences,
Dubravska cesta 5807/9, 845 11 Bratislava, Slovakia
3Loire Valley Institute for Advanced Studies, 1 rue
Dupanloup, 45000 Orléans, France

Electrowinning is the dominating industrial
method for rare earth metal extraction from their
oxides in the salt extraction process [1]. Molten
salts provide a unique working environment. They
offer an ionic, nonagqueous habitat wherein various
metal oxides may be dissolved. This also applies
to neodymium. It is industrially produced by high
temperature electrolysis of Nd,Os dissolved in
molten LiF-NdF; electrolyte with oxide
concentration in the molten fluoride electrolyte to
be around 2 wt. % (0.96 mol %) and the
operational temperature between 1050-1100 °C
[2, 3]. The very low solubility of the neodymium
oxide in the molten electrolyte is an obvious
disadvantage of the current industrial electrolysis.
It has a direct impact on the low current efficiency
of the process.

Therefore, the phase equilibria of NasAlFs—NdF;
and (NasAlFs—NdFs3)es—Nd203 systems have been
analyzed by thermal analysis and for the first time,
to our knowledge, presented. Both investigated
mixtures seem to form a simple eutectic system. It
can be concluded that the solubility of Nd2Os in the
molten eutectic system of NasAlFs—NdF; is
relatively high compared to the solubility of Nd»Os
in the current molten industrial electrolyte (2 wt.
%) for the electrowinning of neodymium.

This study was financially supported by the Slovak
grant agencies APVV-19-0270, APVV-19-0461,
VEGA 2/0024/20, and VEGA 2/0046/22. The work was
performed within the ITMS project (with code
313021T081) supported by Research & Innovation
Operational Programme funded by the ERDF.

[1] Abbasalizadeh A, Seetharaman S, Teng L, Sridhar
S, Grinder O, lzumi Y, Barati M: JOM 65, 1552
(2013).

[2] Grjotheim K, Kvande H, Qingfeng L, Zhuxian Q:
Metal production by molten salt electrolysis:
especially Aluminium and Magnesium, China
University of Mining and Technology Press,
Xuzhou (1998).

[3] Krishnamurty N and Gupta C. K. Extractive

ChemZi 19/1 (2023)

149



Postery —

Metallurgy of Rare Earth, 2. Ed., CRC Press, Boca
Raton (2016).

3Pol14

MEDNATE KOMPLEXY DERIVATOV
KUMARINU AKO POTENCIONALNE
PROTIRAKOVINOVE CINIDLA

Jakub Kurjan?, Méria Vilkova!, Miroslava Litecka?,
Ivan Poto¢nak?!

Ustav chemickych vied, PF UPJS v Kosiciach,
Moyzesova 11, 041 54 Kosice, Slovenska republika,
jakub.kurjan@student.upjs.sk

2Ustav anorganickej chémie AV CR, Husinec-Rez ¢.p.
1001, 250 68 Rez, Ceska republika

Od zacatia klinického pouZzivania cisplatiny
ubehlo uz 45 rokov. Uspech lie¢by rakoviny
cisplatinou je limitovany jej vedlaj$imi i¢inkami
a ziskanou rezistenciou rakovinovych buniek [1].
Intenzivne rozvijanou oblastou vyskumu pre
farmaceutické pouzitie sa preto stali komplexy
inych prechodnych kovov. Med je pritomna
v mnohych  enzymoch  azohrdva  Ulohu
v angiogenéze nadorovych buniek. Intracelularna
koncentracia medi je wvysSia v rakovinovych
bunkdch ako zdravych, c¢o naznaCuje, ze
rakovinové bunky by mohli efektivne absorbovat’
komplexy medi [2]. Kumarin ajeho derivaty
vykéazali viacero biologickych vlastnosti, jednou
z nich je aj protirakovinové aktivita [3].

V nasej praci sa preto venujeme priprave
komplexov medi s derivatmi 4-hydroxykumarinu
ako potencionalne biologicky aktivnych latok.
Organickou syntézou bol pripraveny ligand 3-(1-
(2-pyridylamino)etylidén)-2H-chromén-2,4-dion

(HL) anéasledne aj jeho fluér-, chlor- a
brémderivaty v polohe 6 na kumarinovom jadre
(6XHL). Tieto ligandy boli pouzité pri syntéze
komplexov medi, pricom celkovo bolo
pripravenych 5 novych komplexov medi (1
s ligandom HL a4 sligandami 6XHL). VSetky
komplexy aligandy boli charakterizované
zakladnymi fyzikéalno-chemickymi metédami (IC
aNMR  spektroskopia, CHN elementarna
analyza). Pre ligand HL avSetky mednaté
komplexy bola vyriesena ich krystalova Struktura.

Tato praca vznikla za podpory grantu VEGA 1/0126/23.

[1] Peng K., et al.: Coordination Chemistry Reviews.
449, 201240 (2021).

[2] Lowndes S.A., et al.: J. Mammary Gland Biol. 10,
299-310 (2005).

[3] LuW.etal.: J. Inorg. Biochem. 238, 112030 (2023).
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NEAR-INFRARED PHOTOLUMINESCENT
GOLD NANOCLUSTERS

Klaudia Kvakova!?, Goutam Pramanik®®, Ondiej
Pavelka*, Jan Valenta?, Petr Cigler!

YInstitute of Organic Chemistry and Biochemistry of
the Czech Academy of Sciences, Flemingovo namésti
542/2, 160 00, Praha 6, Czech Republic,
klaudia.kvakova@uochb.cas.cz

2Charles University, First Faculty of Medicine,
Katerinska 1660/32, 121 08 Prague 2

3(present address) UGC DAE, Consortium for
Scientific Research, Kolkata Centre, Sector 1l, LB-8,
Bidhan Nagar Kolkata 700106, West Bengal, India
4Department of Chemical Physics and Optics, Faculty
of Mathematics and Physics, Charles University,

Ke Karlovu 3, 121 16, Prague, Czechia

Photoluminescent (PL) gold  nanoclusters
(AUNCs) exhibit remarkable optical
characteristics such as high photostability, long
emission lifetimes, tunable emission maxima, and
significant Stokes shift. Our studies focus on the
synthesis, modifications, and applications of
AUNCs as bioimaging probes, nanosensors, or
optoelectronic devices. First, a straightforward
synthetic method was developed to prepare water-
soluble, biocompatible, and colloidally stable
PL AuNCs emitting in the near-infrared region.
Our findings indicate that AUNCs have potential in
biomedical and cellular imaging applications [1].
Additionally, surface modifications of the AUNCs
can be used to tune their properties. In our work,
iodine modification of AuNCs was studied. We
show that the iodine atoms present in the ligands
increase the fluorescence decay lifetime of the
AUNCs, which contrasts with the heavy-atom
effect described on common fluorophores. This
finding is beneficial for bioimaging using the
AUNCs [2]. One of the AuNCs' limitations can be
a relatively small quantum yield. A common
strategy to boost the performance of weaker
fluorophores is  plasmonic  enhancement.
Therefore we tried to improve AuUNCs' PL
properties by coupling them with gold nanorods
(AUNRSs). The most significant enhancement of PL
intensity occurs when the excitation wavelength
matches AuNRs' strong longitudinal plasmonic
band and the distance between AUNCs and AuNRs
is 5 nm which is also a relevant result for further
AUNCs' applications [3].

[1] Pramanik G.: J. Vis. Exp. 157, 60388 (2020).

[2] Pramanik G.: Nanoscale. 23, 13 (2021).

[3] Pavelka O.: Nanoscale. 14, 3166 (2022).
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URCENI TEXTURNICH
CHARAKTERISTIK JILOVYCH
MINERALU

Miloslav Lhotka!, Barbora Dougoval!

YWWSCHT Praha, Ustav anorganické technologie,
Technicka 5, 166 28 Praha 6-Dejvice,
Miloslav.Lhotka@vscht.cz

Porézni latky se vyskytuji v mnoha oblastech
chemické technologie, nejcasteji jako
katalyzatory, membréany, adsorbenty. Jilové
mineraly 1ze také povazovat za porézni materidly,
a proto je znalost texturnich vlastnosti jednou z
dulezitych charakteristik téchto materialt. Jilové
materialy 1ze rozdélit do nékolika skupin, které se
lisi svou strukturou a maji také rizné texturni
vlastnosti. Proto je nezbytna znalost zakladnich
texturnich charakteristik téchto latek, jako je tvar,
Sitka, objem a klasifikace pora, porozita,
specificky povrch, skuteéna a zdanliva hustota,
jakoz 1 vhodné metody pro jejich stanoveni.
Piikladem charakterizace jilovych materialu je
stanoveni strukturnich charakteristik kaolinitu,
bentonitu a montmorillonitu pomoci adsorpénich
izoterem. Adsorpéni izotermy byly méfeny na
analyzatorech ASAP 2020 a 3Flex za pouziti
techniky adsorpce dusiku pti teploté kapalného
dusiku. Ze ziskanych adsorp¢nich izoterem byl
uren pomoci metody Brunauer-Emmett-Teller
specificky povrch (Sger), pomoci metody t-plot
specificky povrch (Sepiot) @ objem mikropéri. U
vSech zminénych vzorkli byly navic urCeny
skenovaci  adsorpéni  izotermy.  Skenovaci
izotermy poskytuji dilezité informace o geometrii
sit¢ port, vcéetné jeji konektivity a distribuce
velikosti port, které nelze odhalit z hlavnich
adsorpénich a desorpénich izoterm. Zavérem lze
fici, ze ackoli existuje Siroka S$kala metod
pouzitelnych pro charakterizaci textury jilu, kazda
metoda ma sva omezeni, ktera je tfeba vzit v ivahu
pti vyhodnocovani vysledkd.
[1] S. Brunauer, P. H. Emmet a E. Teller. (1938): J. Am.
Chem. Soc. 60, 309.
[2] R.Cimino, K. A. Cychosz, M. Thommes, A. V.
Neimark, Colloids and Surfaces A: Physicochem.
Eng. Aspects 437 (2013) 76-89.
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3Pol17
STABILIZED GOLD NANOPARTICLES BY
POLYDIACETYLENES

Lenka Loukotova?, Olha Lytvynenko?, Jiti Schimer?,
Petr Cigler?

YInstitute of Organic Chemistry and Biochemistry,
Academy of Sciences of the Czech Republic, v.v.i.
Flemingovo nam. 2, 16610 Prague 6, Czech Republic,
lenka.loukotova@uochb.cas.cz

their unique properties, gold
nanoparticles (AuNPs) provide a powerful
platform for the applications in various
interdisciplinary fields, including medicine and
biology. Their optical and electronic properties can
be adjusted by changing their size, surface
chemistry, shape and aggregation state [1].
However, biological systems contain high
concentration of glutathione (GSH), a tripeptide
with a free -SH group (up to 10 mM) [2].
Therefore, the stability of AuNPs stabilized by
thiolated ligands, which are widely used, is in
biological environment insufficiently low.

In this work, a new photopolymerizable ligand was
designed to increase the stability of AuNPs in
biological systems. The ligand comprised of (i) a
terminal carboxylic group which enables
electrostatic stabilization of AuNPs; (ii) a
diacetylene moiety which is polymerized upon UV
irradiation and (iii) lipoic acid which guarantees
preferable binding to the AuNPs surface.
Employing this ligand, stabilized AuNPs in the
size range of 17 to 40 nm were prepared. The
following photo-crosslinking of the diacetylene
moieties upon UV irradiation created a polymer
network on the AuNPs surface resulting in
exceptionally high colloidal stability of AuUNPs in
GSH solution. Furthermore, the terminal -COOH
groups were partially modified with clickable
azide groups using aminopropylazide and the
fluorescent dye (Atto663-DNA-
dibenzocyclooctyne) was then attached to the
surface of AuNPs.

The incubation of AuNPs with the non-crosslinked
ligand in 20 mM GSH for 24 h released 95 % of
the ligand bearing the fluorescent dye, while the
incubation of AuNPs with the crosslinked ligand
in 20 MM GSH released of only 6 % of the ligand,
pointing to an excellent stability of AuNPs with
the crosslinked ligand in biological systems.

[1] X. Jiang et al., Chem. Sci., 11, 923-936 (2020).

[2] A. Meister, J. Biol. Chem., 263, 17205-17208

(1988).
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3Po18

CESIUM FLUORO-, OXO- AND OXO-
FLUORO-ALUMINATES: SYNTHESIS,
AND THEIR STABILITY

Franti$ek Simko?, Zuzana Netriova!, Aydar
Rakhmatullin?, Michal Korenko?

Ynstitute of Inorganic Chemistry, Slovak Academy of
Sciences, 845 36 Bratislava, Slovakia,
zuzana.netriova@savba.sk

2Conditions Extrémes ét Matériaux: Haute
Température et Irradiation, CEMHTI, UPR 3079 -
CNRS Univ. Orléans 450 71, Orléans, France

A critical evaluation of the chemistry and the
thermal stability of cesium fluoro-, oxo- and oxo-
fluoro-aluminates in the CsF-AlF:—-Al,03-Cs,0
system were carried out.

Precise research of the binary CsF-Al.O; sub-
system was done by means of combining X-ray
powder diffraction, high field solid state NMR
spectroscopy, and thermal analysis methods.
CssAlFs, CsAlO,, Cs;Al»034 and new phase,
Cs2Al,03F,, were identified in the system. The
structure of this new cesium oxo-fluoro-aluminate
was determined. It is build up from single layers of
oxygen connected (AlOsF) tetrahedra, those layers
being separated into by fluorine atoms. The
thermal analysis of CsF-Al,O3 system revealed
that it can be more defined as a pseudo-binary sub-
system of the more general quaternary CsF—AlFz—
Al,O3-Cs,0 system. From phase analysis of
individual phase fields, the mutual metastable
behavior of all founded phases can be considered.
Fluoro- and oxo-aluminates are metastable
precursors of thermodynamically more stable
structure of cesium oxo-fluoro-aluminates.

This study was financially supported by the Slovak
Grant Agencies (VEGA-2/0046/22; APVV-19-0270).
We acknowledge the facilities of “IR RMN” at the NMR
850MHz spectrometer.
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3Po19

PLASMONIC SILVER NANOLAYERS-
MODIFIED SURFACES FOR
MICROTHERMAL-INDUCED
SUBCELLULAR-TARGETED PROTEIN
DAMAGE IN CELLS

Ales Panacek?, Lucie Hochvaldoval, Martin Mistrik?,
Zdenek Skrott?

'Department of Physical Chemistry, Faculty of
Science, Palacky University in Olomouc, 17. listopadu
12, 771 46 Olomouc, Czech Republic,
ales.panacek@upol.cz

2Laboratory of Genome Integrity, Institute of
Molecular and Translational Medicine, Faculty of
Medicine and Dentistry, Palacky University, Olomouc,
Czech Republic

Diverse pathologies implicate heat shock and
proteotoxic stress, but no reliable methodology to
inflict defined exists. Here we present a single cell
method  compatible  with  laser-scanning
microscopes, which adopts plasmon resonance
principle to inflict targeted thermal protein
damage. Protein damage in  subcellular
compartments via dose-defined heat then causes
rapid heat-shock chaperone recruitment and ensure
the engagement of the ubiquitin—proteasome
system, which provides insights into the
spatiotemporal response to thermal damage
relevant for degenerative diseases. This approach
can be applied to elucidate cellular stress-response
pathways that are emerging as promising
therapeutic agents and therefore find a broad
applicability in biomedicine. This method using
plasmonic properties of silver nanoparticles has
been later tasted and discovered that HSP70
chaperone and its interactors are recruited to sites
of thermally damaged proteins within seconds and
mechanistically important determinants of such
HSP70 recruitment were reported. Besides that,
involvement of p97(VCP) translocase in the
processing of heat-damaged proteins has been
demonstrated.

The authors gratefully acknowledge financial support
from the Ministry of Health of the Czech Republic
(project NU20-05-00165) and Internal Student Grant
Agency of the Palacky University in Olomouc, Czech
Republic (IGA_PrF_2023_024).

[1] Mistrik, M.: Nat. Commun. 12, 1 (2021).
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3P020

CONTROLLING ULTRASMALL GOLD
NANOPARTICLES: IMPORTANCE OF
SIZE AND STRUCTURE FOR THE STUDY
OF CATALYTIC ACTIVITY

Radka Pocklanova?, Jan Stehlik?!, Aneta Buzkoval,
Ales Panacek!, Robert Prucek?, Libor Kvitek!

!Department of Physical Chemistry, Faculty of
Science, Palacky University Olomouc, 17. listopadu
1192/12, Olomouc, 771 46 Czech Republic,
radka.pocklanova@upol.cz

After the discovery of catalytic activity of metal
nanoparticles (NPs), in heterogenous processes
have been emerged. Unique properties of gold
nanoparticles (Au NPs) are widely used for
catalytic reaction. The common trend of
understanding behavior of gold nanoparticles is
that the smaller are more reactive. It is reported
here, that this is not rule in the catalytic processes
0, 0. Our research activities were focused on
determination of size-depent catalytic activity of
synthesized Au NPs in the model reaction of 4-
nitrophenol reduction with sodium borohydride.
The Au NPs were synthesized by the reduction
method of tetrachloroauric acid using sodium
borohydride and hydrazine in presence of polymer
polyvinylpyrrolidon (PVP) at various
concentrations to control the size and distribution
of gold nanoparticles. The particle size has been
tuned in the range of 1 to 15 nm. Interestingly, the
catalytic activity depend on the size becoming
highest when the average size was around 3 nm.
Variation in the size and determination of the most
convenient size of gold nanoparticles for catalytic
activity were discovered. The Langmuir-
Hinshelwood reaction mechanism is accounted for
evaluation of kapp Values with comparison to Eley-
Rideal mechanism. The above results reveal that
Au NPs catalyst demonstrates excellent catalytic
performance for nitro-compound reductions at
room temperature with corresponding calculation
of thermodynamic values.

The work is also funded by the Palacky University
Institutional support and IGA grant (Project No.
IGA-PrF-2022-029).

[1] Liang, C., et al. Size-Dependent Catalytic Behavior
of Gold Nanoparticles. Advanced Materials
Interfaces, 2022, 9.4: 2100867.

[2] Astruc, D. Introduction: nanoparticles in
catalysis. Chem. Rev., 2020, 120.2: 461-463.
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DESIGN AND SYNTHESIS OF
POLYDENTATE PYCLEN-BASED LIGAND
SUITABLE FOR COMPLEXATION OF
MANGANESE(Il) AND OTHER
(BIOLOGICALLY) RELEVANT METAL
IONS

Marie Prazakova!, Bohuslav Drahos!

!Department of Inorganic Chemistry, Faculty of
Science, Palacky University Olomouc,17. listopadu 12,
77146 Olomouc, Czech Republic,
marie.prazakovaOl@upol.cz

Magnetic resonance imaging (MRI) is a powerful
technique used for medical diagnosis. Due to its
low sensitivity use of so-called contrast agents
(CAs) is often required to enhance the image
resolution. The contrast agents (CAs) currently
used in clinics are complexes with paramagnetic
metal ion Gd (111). Their use is regarded to be safe,
but afew cases of adverse effects have been
reported [1]. As aresult, there has been a search
for safer alternatives. Given its five unpaired d®
electrons, slow electronic relaxation and fast water
exchange — Mn(lIl) seems to be an appropriate
candidate. However, only a few Mn(ll) containing
complexes fulfilled all requirements for safe in
vivo use due to a challenging ligand design [2, 3].

Since the penta- or hexadentate ligands could be
considered for Mn(Il) complexation in order to
achieve higher stabilities, better kinetic inertness
and good efficiency, we decided to modified
pyclen derivate 3,9-PC2A [3] with additional
pendant arm — L (Fig. 1). This modification should
also to possibility to form heterobimetallic
complex which could lead to potential theranostics
(combination of therapy and diagnostics),
metallostar complex with high MRI efficiency or
MRI/OIl (Optical Imaging) combined probe. All
the synthetic routes and their results will be
discussed and presented.

RS
L~
N COOH
N N—/
Hooc L N_J

Fig. 1 Structure of 3,9-PC2A pyclen derivate
L containing phenatroline-based pendant arm

The authors acknowledge the financial support from the
project of student grant competition at Palacky
University Olomouc IGA_PrF_2023_007. M.P.
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acknowledges the financial support from Palacky
University Endowement fund 2022.

[1] Rogosnitzky, M.; Branch S.: BioMetals. 29, 365
(2016).

[2] Drahos, B.; Lukes I.; Toth, E.: Eur. J. Inorg. Chem.,
1975(2012).

[3] Garda, Z. et al.; Inorg. Chem. 60, 1133 (2021).

3P022

PRIPRAVA NANOKOMPOZITU OXIDU
ZELEZA A NANOCASTIC KOBALTU PRO
APLIKACI DEGRADACE
ETHINYLESTRADIOLU

Robert Prucek’, Karolina Zrnikova!, Aneta Buzkova!

IKatedra fyzikalni chemie, Pfirodovédecka fakulta,
Univerzita Palackého v Olomouci, 17. Listopadu 12,
771 46, Olomouc, Ceska Republika,
robert.prucek@upol.cz

Nartst populace provazi zvySeni uzivani 1é€ivych
latek a jejich nasledny zvySeny vyskyt v Zivotnim
prostiedi. Tyto latky obvykle negativné ovliviiuji
zivocichy, ktefi jsou jim  permanentné
vystavovani. Jednou z téchto latek je i
ethinylestradiol, ktery se pouziva v hormonalnich
antikoncepcich. Tyto latky zasahuji do funkce
endrokrinniho syst¢ému a naruSenim funkce
hormont, které se vyskytuji standardné v lidském
téle.  Estrogennimi hormony je skupina
ptirozenych hormonil (estron, estradiol, estriol, ¢i
synteticky hormon ethinylestradiol. ktery je
obdobou je obdobou piirodniho estradiolu [1].

V prezentované praci byla testovana degradace
ethinylestradiolu =~ za  vyuziti  pokrocilych
oxidacnich technik (AOP). K tomuto ucely byly
pozity a pripraveny nanocastice CoFe2Os a jakozto
oxidacni ¢inidlo byl vyuzit persiran draselny. Byl
sledovan vliv teploty a hodnoty pH na pribé¢h a
efektivitu degradace ethinylestradiolu. Jako
nejefektivnéjsi se ukazaly nanocastice CoFe;O4
pfipravené z chloridovych soli vySe zminénych
kovli, Kdy pifi poméru 500 mg/l peroxodisiranu
draselného a 50 mg/l CoFe,O. bylo po 30
sekundach odstranéno 94% ethinylestradiolu.

Tato prace vznikla za podpory interniho grantu
Univerzity Palackého v Olomouci IGA_PrF_2023_29.

[1] Zuo, Y., Zhang, K. & Zhou, S. Determination of
estrogenic  steroids and  microbial  and
photochemical degradation of 17a-ethinylestradiol
(EE2) in lake surface water, a case study. Environ.
Sci. Process. Impacts 15, 15291535 (2013).
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VLIV MORFOLOGIE POLYMERU NA
UKOTVENI STRIBRNYCH NANOCASTIC
METODOU LIFT

Jakub Siegel, Jana Pryjmakova, Daniel Grossberger

Ustav inzenyrstvi pevnych ldtek, Vysokd skola
chemicko-technologicka v Praze, Technicka 5, 166 28
Praha 6, jakub.siegel@vscht.cz

Polymery oSetfené kovovymi nanostrukturami
predstavuji  klicovy materidl zodpovédny =za
specifickou antibakterialni reakci v medicinskych
aplikacich. Jejich vyraznéj§imu rozsiteni vsSak
zatim brani zaji$téni optimalniho baktericidniho
u¢inku v kombinaci s pfijatelnou mirou
cytotoxicity, ktera je pro kovové nanostruktury
typicka.

Tato studie zkoumad moznost pevného ukotveni
nanocastic stiibra (AgNP) do
polyetheretherketonu (PEEK) s pfizplsobenou
povrchovou morfologii, kterd vykazuje laserem
indukované periodické povrchové struktury
(LIPSS). Prokazali jsme, Ze technologie laserem
iniciovaného dopfedného ptenosu (LIFT) je
vhodnym nastrojem, ktery za specifickych
podminek umoznuje rovnomérnou dekoraci
povrchu PEEK stfibrnymi nanocasticemi, bez
ohledu na to, zda je povrch planarni nebo
strukturovany [1]. Antibakterialni testy prokazaly,
7e LIPSS s imobilizovanymi AgNPs piedstavuji
ucinnéjsi baktericidni ochranu nez jejich planarni
protéjsky, i kdyz obsahuji nizsi koncentraci ¢astic.
Nanostrukturovany PEEK s imobilizovanymi
AgNPs mutze oteviit nové moznosti pfi vyrobé
templati pro replikaéni procesy pti konstrukci
funk¢nich baktericidnich biopolymerti nebo mtize

byt pifimo pouzit v aplikacich tkanového
inZenyrstvi.

Ag/LIPSS/PEEK

e 30%

L.

0 20 40 60
Diameter (nm)

Obr. 1 Laserem indukované periodické nanostruktury
na PEEK s imobilizovanymi AgNPs.

154

Chemzi 19/1 (2023)




Postery —

Autori dékuji za financni podporu tohoto vyzkumu
Grantové agentuie CR vV projektu c¢islo 22-04006S.

[1] Siegel J., Vyhnalkova B., Savenkova T.,
Pryjmakova, J., Slepicka P., Slouf M., Hubacek T.:
Surface  Engineering of  AgNPs-Decorated
Polyetheretherketone. Int. J. Mol. Sci. 24, (2023).

3P024
REPLIKACE BIOPOLYMERU PLLA A
JEHO ANTIBAKTERIALNI VLASTNOSTI

Petr Slepicka!, Dominik Fajstavr!, Nikola Slepickova
Kasalkova!, Bara Frydlova!

1Ustav inzenyrstvi pevnych latek, Vysoka skola
chemicko-technologickd v Praze, 166 28 Praha, Ceskd
republika, petr.slepicka@vscht.cz

Navrh funkénich mikro- nebo nanostrukturo—
vanych povrchi patfi mezi zajimava témata
materiadlového vyzkumu pro jejich multifunkéni
vlastnosti a pro Sirokou skalu potencialnich
aplikaci v biomedicinské oblasti, elektronice ¢i
mikrofluidice. Do poptedi zajmu se dostal vyvoj
antimikrobi&lnich povrchi jako mozné feseni
rezistence na antibiotika. Mnoho nedavnych studii
se zaméfuje na vyvoj alternativniho pfistupu k

prevenci  uchyceni  bakterii vytvarenim
texturovanych povrchovych struktur,
inspirovanych  pfirozen¢ se  vyskytujicimi

antibakterialnimi povrchy. Tyto struktury mohou
byt snadno vyrobeny ruznymi litografickymi
technikami a mohou byt dale posileny
synergickym efektem kombinaci vyse uvedenych
struktur s materidly s dobrymi antibakterialnimi
vlastnostmi (napt. Ag).

Vramci naseho vyzkumu byly pfipraveny
mikro/nanostrukturované  substraty ~ pomoci
metody replikace soft litografie a termalni
imprintové litografie, byly vytvoieny

nanostrukturované filmy na bazi kyseliny poly(L-
mlécné) (PLLA) obohacené tenkymi stfibrnymi
filmy nanesenymi PVD. Hlavni vzory byly
vyrobeny replikaci povrchovych vzord optickych
disku, coz se ukézalo jako snadna, rychla a levna
metoda pro vytvareni relativné velkych plosnych
vzorovanych povrchii. Jejich antimikrobialni
aktivita byla zkoumana in vitro proti bakterialnim
kmenim  Escherichia coli (Obr. 1) a
Staphylococcus epidermidis. Vysledky ukazaly, ze
filmy s nanovzorem neovlivnily bakterialni rist ve
srovnani s puvodnimi PLLA filmy vyznamné,
nicméné filmy s integrovanym stéjbrem na
replikovanych nanovzorech vykazovaly vynikajici
antibakterialni aktivitu proti obéma bakterialnim
kmentm.

sekcia 3

Obr. 1 SEM snimek uchyceni E. coli na vzorovaném
povrchu PLLA (10 pm, vlevo) a ilustrace bakterialniho
osidleni povrchu (vpravo).

Tato prace byla podporena grantem Grantove agentury
CR ¢. 22-04006S.
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PRIPRAVA Au A Cu NANOSTRUKTUR NA
PERIODICKY VZOROVANEM PEN PRO
BIOAPLIKACE

Nikola Slepi¢kova Kasalkova!, Jakub Siegel?, Jana
Pryjmakova?, Petr Slepicka®

YWysoka skola chemicko-technologicka v Praze,
Technickd 5, 166 28 Praha, Ceskd republika,
nikola.kasalkova@vscht.cz

Prestoze je mnoho uslechtilych kovli znamo pro
své antibakterialni vlastnosti, jejich ucinek na
zdravé bunky muze byt toxicky. Z tohoto divodu
je velmi dulezity sprdvny vybér kovu, které
zachovavaji antibakterialni uc¢inek a zaroven jsou
biokompatibilni. Cilem této prace byla pfiprava
LIPSS metalizovanych zlatem a médi a nasledné
ovéfeni biokompatibility ptipravenych kovovych
nanodrati. Polyethylennaftalat byl oSetfen KrF
excimerovym laserem tak, aby doslo k vytvofeni
specifické  laserem indukované periodické
struktury (LIPSS). Poté bylo na modifikovany
PEN deponovéano Au. Mikroskopii byla odhalena
zavislost morfologie povrchu na Ghlu dopadu
laserového paprsku. Test cytotoxicity potvrdil
bezpecnost testovanych vzorkl. Soucasné byl po
72 hodinéch od inkubace pozorovan pozitivni vliv
na bunéfnou proliferaci. Bylo prokazano, ze
monometalické Au nanodratky mohou byt pouzity
v biomedicinskych aplikacich  a pozitivné
ovliviiyji biokompatibilitu. Druhym kovem, ktery
byl deponovan na LIPSS bylo Cu. EDS a XPS
stanovilo rozlozeni Cu v nanodratech i jejich
postupnou oxidaci. Stanoveni smacivosti odhalilo
hydrofobni charakter povrchu Cu/PEN. Nase
studie naznaCuje, 7e kombinace laserového
texturovani povrchu a vakuového napatovani
mize byt efektivni a jednoduchou metodou pro
pfipravu  nanokompozitu = Cu/polymer s
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potencidlnim vyuzitim v bioaplikacich; je vSak
tfeba mit na paméti, Ze dochazi k postdepozi¢ni
oxidaci Cu, coz mize oteviit nové strategie pro
dalsi biologické aplikace.

Autori dékuji za podporu grantu GACR ¢. 21-055068.
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Bi:0.Se THERMOELECTRIC PROPERTIES
COMPARISON STUDY

Antonin Sojka?, Jan Zich?, Jiti Navratil®, Ludvik
Benes!, Tomas Plechacek?, Cestmir Dragar!

University of Pardubice, Faculty of Chemical
Technology, Studentska 95, 532 10 Pardubice,
antonin.sojka@student.upce.cz

Bi,0,Se is a 2D layered material with potential
applications in thermoelectrics. In this work, a
series of polycrystalline Bi.0,Se samples with
altered stoichiometry were prepared. They were
characterized by X-ray diffraction, electrical
conductivity, Seebeck coefficient and thermal
conductivity. Thermoelectric (TE) data were
measured as a function of temperature in the range
of 300 K to 773 K. We came across a specific issue
where significant variations in TE properties
compared to the recently published data on
undoped Bi,O,Se are apparent. Furthermore, even
the published data from various sources are
inconsistent. We also compared TE properties of
published data on doped samples with our samples
with altered stoichiometry and found similarities.
Based on a thorough investigation, we have
reached several conclusions that are relevant to
this problem. We argue that the solubility of the
doped elements is very limited. Instead, the doping
process mainly induces changes in the
stoichiometry of the parent Bi.O,Se. This is
associated with formation of native point defects
and foreign phases. It is worth noting that both
native defects and foreign phases are mostly not
observable by X-ray methods.
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SONOCHEMICKA PRiPRAVA VRSTEV
NANO A SUBMIKRONOVYCH CASTIC
STRIBRA PRO DETEKCI LATEK POMOCI
POVRCHEM ZESILENE RAMANOVY
SPEKTROSKOPIE

Barbora Stefkoval, Robert Prucek®, Tomas Ingr!

Katedra fyzikalni chemie, Prirodovédecka fakulta,
Univerzita Palackého v Olomouci, 17. Listopadu 12,
771 46, Olomouc, Ceskd Republika,
barbora.stefkova@upol.cz

Vyvoj a optimalizace analytickych technik, které
by umoznovaly snadnou arychlou detekci
Sirokého spektra latek, naptiklad v oblastech
kontroly kvality potravin nebo detekce polutantt
ve vodach, je stale zadangjsi. Typicky vyuzivané
vysoce citlivé a selektivni metody jako naptiklad
GC-MS, jsou nicméné naro¢né na pristrojové
vybaveni, pfipravu vzorku acas samotného
provedeni. Povrchem zesilenA Ramanova
spektroskopie  (SERS) pfedstavuje  metodu
svysokym aplikacnich potencidlem  prave
v oblastech, kde jsou zadané detekce latek ve
stopovych mnozstvich. Klicovym faktorem pro
efektivni vyuziti SERS metody a dosazeni nizkych
limith detekce je piiprava substrdtu, ktery bude
generovat vysoké a konstantni zesileni Ramanova
signélu [1].

Prezentované substraty byly pfipravovany na
Al,O3 ana polyethyleniminem modifikované
celulose pomoci ultrazvukem asistované redukce
[Ag(NHz3)2]* [2] pomoci maltosy. U téchto vrstev
byl testovan vliv modifikace nosného substratu
pomoci roztoku SnCl, na vyslednou morfologii,
velikost a vzajemné uspoiadani pfipravenych
Castic. Za Ucelem optimalizace optickych
vlastnosti vrstev stiibra pro zvyseni SERS
efektivity byla provedena u vSech vzorki aktivace
v 4mol-dm roztoku NaCl. Charakterizace vSech
substratl byla provedena pomoci SEM. Efektivita
SERS substrat byla vyhodnocena pomoci faktoru
zesileni ze SERS spekter 10-°mol-dm™ roztoku
adeninu, kterd byla naméfena lasery o vinovych
délké&ch 532 nma 780 nm. Ziskané faktory zesileni
dosahovaly hodnot az 8,1-10°.

Tato prace vznikla za podpory interniho grantu
Univerzity Palackého v Olomouci IGA_PrF_2023_29.

[1] P. Mosier-Boss: Nanomaterials, 7, 142 (2017).
[2] P. Suchomel et al.: Ultrason. Sonochem., 32, 165—
172 (2016).
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3P028
FOTOINDUKOVANA KONVERZE CO, ZA
ARKTICKYCH PODMINEK

Anna Zabelinal, Denis Zabelin!, Zdetika Kolsk4?,
Oleksiy Lyutakov!, Vaclav Svoréik?

1UIPL, FCHT, Vysoka skola chemicko-technologicka
v Praze, Technicka 3, 16628 Praha,
vaclav.svorcik@vscht.cz

2CENAB, PiF, Univerzita J. E. Purkyné v Usti nad
Labem, Pasteurova 15, 40096 Usti nad Labem

Pfeména CO; na Cisté chemikdlie je ucinnym
nastrojem pro snizovani negativnich dopadu lidské
¢innosti na zivotni prosttedi. V této praci
ukazujeme, Ze zachycovani CO; a jeho aktivace na
zaklad¢ slune¢niho zafeni mize efektivné probihat
i pii nizkych, prakticky arktickych teplotach s
implementaci tzv. plasmonem asistované chemie.
Navrhujeme specificky fotokatalyzator sestavajici
ze dvou ¢asti: (i) organického obalu odpovédného
za zachycovani CO; a (ii) jadra nanocastic z
aktivniho  kovu  plasmonu  pro  aktivaci
zachyceného CO; a jeho zapojeni do cykloadi¢ni
reakce. Byl studovan vliv teploty na plasmonem
podporovanou cykloadici CO; a byla pozorovana
reakce s pouze ,,mirnou teplotni zavislosti®.

V této praci prezentujeme vyuziti plasmonem
asistovanou chemii zaméfenou na cykloadici CO;
pro pripravu karbonati (vychozi surovina pro
vyrobu polykarbonatil) pti nizké teploté (az -40
°C). NaSe vysledky oteviraji piilezitosti pro
vyuzivani rozlehlych arktickych a antarktickych
nebo jim blizkych Gzemi, kde se doposud velky
soléarni potencial prakticky nevyuziva.

:lowtemperaturel Y

P & ] Lam sunlight

-40°c-0°¢ 1T R
oA

Tato prace vznikla za podpory projektu Grantové
agentury CR ¢. 22-02022S.

[1] Zabelina A., Dedek J., Zabelin D., Miliutina E.,
Kolska Z., Siegel J., Svorcik V., Lyutakov O., ACS
Catal. 13, 3830 (2023).
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STUDY OF PREPARATION AND
CHARACTERIZATION OF ORGANIC
PRECURSORS OF SINGLE-MOLECULE
MAGNETS BASED ON 3d/4f METALS

Svitlana Vitushkina®?, Juraj Kuchar?, Veronika
Kuchérova!

!Department of Materials Physics, Institute of
Experimental Physics of the Slovak Academy of
Sciences, Watsonova 47, 040 01 Kosice, Slovakia,
vitushkina@saske.sk

2Department of Applied Chemistry, Faculty of
Chemistry, V.N.Karazin Kharkiv National University,
Svobody Sq. 4, 61022, Kharkiv, Ukraine
SDepartment of Inorganic Chemistry, Faculty of
Science, Pavol Jozef Safarik University in Kosice,
Moyzesova 11, 041 54Kosice, Slovakia

Single-molecule magnets (SMMs) of
heterometallic 3d/4f complexes as well as
homometallic complexes of 3d or 4f ions are very
well known and the study of them grows
exponentially [1]. Previous studies have pointed
out the importance of the single-ion anisotropy
parameter D and recently it has shown that a
negative value of the parameter D is not necessary
for SMM-type behavior and the origin is actively
discussed [2].

The symmetry of the coordination polyhedron
plays important role on both the sign and
magnitude of D parameter and for the tuning of it
the ligand is important. Schiff-bases rank among
the most versatile organic intermediates with
preference for transition metal and/or lanthanide
ions [3].

This work is devoted to the study of azomethines”
preparation based on 2-hydroxy-benzaldehyde and
its derivatives. The Schiff condensation reaction
with heterocyclic 1,2,4-triazole derivative to
increase the coordination capabilities of the ligand
was carried out. Along  with this,
phenylenediamines were used in the synthesis of
the salen-type ligands.

We were successful in preparation of two new
ligands, as well as optimizing the conditions for
the  synthesis of  three ones  with
phenylenediamines. We characterized them by
elemental, thermal analysis, spectroscopic
methods and structure analysis based on X-ray
diffraction.

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. Furthemore, Svitlana Vitushkina
thanks this project for the financial support of her stay

ChemZi 19/1 (2023)

157



Postery —

at the Institute of Experimental
Academy of Sciences.

Physics Slovak

[1] Tripathi S., et al.: Organometallic Magnets.64, 35
(2019).

[2] Kliuikov A., et al.; New.J. Chem. 45(16), 7117
(2021).

[3] Pogany L., et al.: New J. Chem. 43, 13916 (2019).

3P030 ) o
KOMPOZITNI MOF-UHLIKATE
MATERIALY PRO SORPCI VODIKU

Jana Vyhlidalova?, Tomas Zelenka?, Ales Badac?,
Miroslav Almasi?

!Katedra chemie, Prirodovedecka fakulta, Ostravska
univerzita, 30. dubna 22, 702 00 Ostrava, CR,
P22135@student.osu.cz

2Katedra anorganickej chémie, Prirodovedecka
fakulta, Univerzita P. J. Safirika, Moyzesova 11, SK-
04101 Kosice, SR

Ptispévek je zaméten na zplsob pfipravy MOF-
uhlikatych  kompozit, které mohou byt
vV budoucnu vyuzity jako materialy pro skladovani
vodiku.

Pro ptipravu kompozitd byl pouzit hierarchicky
porézni uhlikaty monolit (HPCM) [1] s vhodnou
povrchovou modifikaci Vv jehoz porech byla
provedena syntéza MOF materidlu HKUST-1.
Matefské materialy a vysledné kompozity byly
podrobeny sorpci vodiku pii 77 K.

Bylo zjisténo, ze adsorbované mnozstvi vodiku
pro Cisty MOF material HKUST-1 bylo ptiblizné
8,4 mmol/g, pro HPCM s pfislusnou povrchovou
modifikaci pfiblizné 2,9 mmol/g. Kompozitni
materidly vykazovaly znacné zvySeni adsorbcni
kapacity oproti puvodnimu HPCM materialu.
Podrobn¢jsi informace budou prezentovany
formou posteru.

Prdace vznikla za podpory grantu SGS12/PiF/2023,
LUASK22049 (INTER-EXCELLENCE II, M"SMT), SK-
CZ-RD-21-0068.

[1] Bulavové P., Parmentier J., Slovak V.: Microporous
Mesoporous Mater. 272, 155 (2018).
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PYRIDINE-BASED MACROCYCLIC LIGANDS:
SYNTHESIS OPTIMIZATION, COMPLEX
PREPARATION AND THEIR ROLE IN THE
FILED OF MOLECULAR MAGNETISM

Eva Zahradnikova?!, Céline Pichon?, Jean-Pascal
Sutter?, Radovan Herchel®, Petr Halas!, Bohuslav
Drahos!

!Department of Inorganic Chemistry, Faculty of
Science, Palacky University, 17. listopadu 12, CZ-771
46 Olomouc, Czech Republic,
eva.zahradnikova0l@upol.cz

2CNRS Laboratoire de Chimie de Coordination (LCC)
- UPR 8241, 205 route de Narbonne - BP44099,
31077 Toulouse Cedex 4, France

The beginning of the development of macrocyclic
ligand chemistry dates back to 1968, when the first
macrocyclic ligands were prepared by the template
synthesis [1]. In contrast, the first single-molecule
magnet was not described until more than 20 years
later, leading to the development of molecular
magnetism [2]. Since then, both fields have
undergone great development, and a large number
of both macrocyclic ligands and single-molecule
magnets (SMMs) have been described and
investigated. It was therefore proposed to combine
the two fields and exploit the advantages of
macrocycles for the targeted synthesis of
magnetically interesting compounds [3, 4], which
is the topic of this poster.

Three pentadentate 17-membered pyridine-based
macrocyclic  ligands were prepared. The
cyclization step was optimized, the yield was
significantly increased and the amount of side
products was reduced. Subsequently, these
systems were used for preparation of complexes
with selected transition metals - in particular
Co(ll), which were investigated for their structural
and magnetic properties. Most of these Co(ll)
complexes behaved as field-induced SMMs.

This work was supported by the project UP

IGA_PrF_2023_007.

[1] Curtis, N. F., Coord. Chem. Rev., 3(1), 3-47,
(1968).

[2] Gatteshi, D., Sessoli, R., Villain, J.: Molecular
Nanomagnets, Oxford University Press, New York
(2006).

[3] Sutter, J.-P., et al.: Chem. Soc. Rev. 51, 3280-3313
(2022).

[4] Zahradnikova, E., Herchel, R., Salitrog, I, Cisafova,
1., Drahos, B. Dalton Trans., 49(26), 9057-9069
(2020).
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3P032

GRAPHENE AS A PROMISING ADDITIVE
TO HIERARCHICALLY POROUS CARBON
MONOLITHS FOR ENHANCED H; AND
CO, SORPTION

Gabriela Zelenkova?!, Tomas Zelenka!, Miroslav
Almasi?, Michala Soldanova®?

tUniversity of Ostrava, Faculty of Science,
Department of Chemistry, 30. dubna 22, 702 00
Ostrava, Czech Republic, gabriela.zelenkova@osu.cz
2Department of Inorganic Chemistry, Faculty of
Science, P.J. Safarik University, Moyzesova 11, 040 01
Kosice, Slovak Republic

SLaboratory of clinical immunology and serology,
SPADIA LAB, Dr. Martinka 7, 700 30 Ostrava, Czech
Republic

This study aimed to synthesize hierarchically
porous carbon monoliths (HPCM) doped with
graphene oxide (GO) for H, and CO; sorption.
Different amounts of GO (0.5%, 2%, and 10% by
weight) were added, and carbonization
temperatures of 500 °C and 900 °C were used. The
reduction of GO to graphene was achieved during
synthesis. Characterization techniques included
Raman spectroscopy, FTIR, SEM, TEM, and
elemental analysis to assess GO reduction and
incorporation into the HPCM matrix. The higher

temperature of 900 °C promoted greater reduction
and resulted in enhanced (ultra)microporosity,
especially with 10% GO addition. Sorption
experiments at 77 K and 273 K evaluated the
materials' performance for H, and CO; adsorption,
respectively. At 500 °C, any amount of GO
reduced adsorption capacity for CO; (from 2.4 to
1.8 mmol g*) and H, (from 5.8 to 3.6 mmol g*)
compared to pristine HPCM. However, with 10%
GO and 900 °C, a promising material was achieved
with H, adsorption of 9.6 mmol g* and CO;
adsorption of 4.6 mmol g?, showing industrial
potential.

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 No. LM2018124 and by
SGS16/PrF/2022.
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4P001

TVORBA C-C VAZIEB POMOCOU C-H
AKTIVACII NA BIARYLOVYCH
SUBSTRATOCH

Tomés Ci¢vak, Martin Putala

Univerzita Komenského v Bratislave, Prirodovedecka
fakulta, Katedra organickej chémie, Iikovicova 6, 842
15 Bratislava 4, cicvak2@uniba.sk

Oligoarylové zltceniny sa Casto vyuzivaji ako
ligandy v stereoselektivnej syntéze, ale taktiez
maju svoje vyuzitie v optoelektronike ako LC,
OFET alebo OLED materialy. Takéto oligoaryly
sa najcastejsie pripravuju kaplingovymi reakciami
za vzniku novej C-C vézby [1]. Atraktivnym
trendom na tvorbu novych C-C vazieb si C-H
aktivacie, pri  ktorych je regioselektivhe
aktivovana C-H vézba. Regioselektivitu C-H
aktivacii ovplyviiuje orientujiica skupina, ktort
obsahuje vychodiskovy substrat. TdA ma moznost’

koordinovat prechodny kov
aktivovat’ C—H vazbu [2].

Vtomto projekte sa  zameriavame na
atroposelektivny  prieben C-H arylacii na
biarylovych substratoch. Predpokladdme moznost’

atak priamo

stereoselektivne  indukovat C-H  aktivacie
pomocou chiradlnych ligandov v katalytickom
komplexe, indukovanim axialnej chirality

vzniknutych oligoarylov. Cielom projektu je
optimalizdcia C-H arylacii na biarylovych
substratoch vyberom vhodne orientujdcej skupiny,
optimalizacia reakénych podmienok a
rozpracovanie atroposelektivneho priebehu C-H
arylacii.

Prezentované budu vysledky optimalizacie
arylacii C-H aktivaciou na arylnaftylovych
substratoch, pricom druh orientujucej skupiny
(amino, etylamino, acetamido) sa ukéazal
rozhodujuci pre regioselektivitu tychto arylcii.
Dalej bude prezentovani prezentované pokusy
0 zabezpecenie stereoselektivneho priebehu tychto
reakcii (obr. 1).
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C-H aktivacia R/\ |
~H Ar-| ?‘i\ Ar
B DG

prechodny kov
aditivum
*lhigand
DG = NH>. NHR, NHCOR
R =H, o-CHj, benzo

O

Ar = fenyl. tolyl, anizyl

Obr. 1. Schematické znazornenie stereoselektivnych

C—H aktivacii na arylnaftylovych substratoch.

[1] Imrie, C. T.; Henderson, P. T.: Chem. Soc. Rev. 36,
2096 (2007).

[2] Gandeepan, P.; Ackermann, L. Chem. 4, 199
(2018).

4P002
VISIBLE-LIGHT-MEDIATED
DENITRATIVE CROSS-COUPLING

Katarina Rachel Detkova?, Branislav Ferko?!, Michaela
Maréekoval, Jana Dohanosoval, Dusan Berkes?, Pavol
Jakubec!

!Department of Organic Chemistry, Faculty of
Chemical and Food Technology, Slovak University of
Technology, Bratislava, Radlinského 9, 811 07,
Slovakia, katka.detkova@gmail.com

Cross-coupling reactions stand among the most
important synthetic transformations in the field of
organic chemistry. For decades, transition-metal
catalyzed reactions dominated the coupling scene,
however that changed due to the rapid progress in
photoredox catalysis [1], electrochemical
transformations [2], and the long-sustainability
demands. Novel reactions employing various new
cross-coupling partners were also developed.
Particularly popular became f-nitrostyrenes,
typically bench-stable solids easily accessible via
the Henry reaction—dehydration sequence. We
have envisaged that a general and catalyst-free
radical denitrative C—C cross-coupling of
nitrostyrenes operating under mild conditions
would significantly enhance the rapidly expanding
field of new sustainable cross-couplings (Scheme
1) [3]. The stereoselective visible-light-induced
reaction of nitrostyrenes and Katritzky salts
proceeds without any catalyst at ambient
temperature. Broad in scope and tolerant to
multiple functional groups, the moderately
yielding transformation is orthogonal to several
traditional metal-catalyzed cross-couplings.
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DIPEA,
1,4-dioxane,
ambient t,
12-24 h

S) Ph
- NO o \(r:?/o
2
O/\/ + | _

O/\/O
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up to 58% yield

transformation  of

Mo
-
C

Scheme 1. Photochemical

nitrostyrenes

This research was supported by the Slovak Research
and Development Agency and VEGA under Contract
No. APVV-20-0298 and VEGA 1/0411/22.

[1] Cavalcanti, L. N., Molander, G. A.: Top. Curr.
Chem. 374, 39 (2016).

[2] Wang, H., Gao, X., Lv, Z., Abdelilah, T., Lei, A.:
Chem. Rev. 119, 6769-6787 (2019).

[3] Ferko B., Marc¢ekovda M., Detkova K. R,
Dohanosova J., Berkes D., Jakubec P.: Org. Lett. 23,
8705-8710 (2021).

4Po03

SYNTHESIS OF NEW PERYLENE
DERIVATIVES VIA RING-EXPANSION
REACTION

Lucia Feriancova?, Ivana Cisafova?, Martin Kotora®

Charles University, Faculty of Science, Department of
Organic Chemistry, Hlavova 8, 128 43, Prague, Czech
Republic, lucia.feriancoval@gmail.com

2Charles University, Faculty of Science, Department of
Inorganic Chemistry, Hlavova 8, 128 43, Prague,
Czech Republic

Nowadays, polycyclic aromatic hydrocarbons
(PAHSs) with five or more fused aromatic rings
attract alot of attention due to their unique
chemical and physical properties resulting in
applications in various fields of material
chemistry. They have been utilized in organic
light-emitting diodes, solar cells, lasers, and
nonlinear optics [1]. Despite being one of the most
widespread classes of organic compounds, the
synthesis of PAHSs is still challenging. Recently we
have shown a new approach to synthesize PAHs
employing on-surface chemistry on Au with
indenofluorene-based system [2, 3]. Substrates
with indenofluorene scaffold showed to be
potentially attractive for different structural
modifications, such as strain-induced
rearrangement, cyclodehydrogenation, or
planarization. Therefore, they were applied in the
presented study.

In this work, we focused our attention on the
synthesis of the various substituted perylene
derivatives followed by the study of their photo-
physical properties. The target materials were
obtained by seven steps from commercially
available materials (Fig. 1). Crucial precursors —
indenofluorenes — were transformed via ring-
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expansion reaction to [5]-helicenes which undergo
Scholl cyclization upon oxidation and formed
planar perylenes

o Ring-expansion
.O reactlon

= (p-OMe)Ph, (p-CF3)Ph

R R
fo/OTf
DR,

Oxidative
cycllzatmn

Fig. 1 Synthetic approach to perylene derivatives.

Financial support: European Structural and Investment
Funds (No. CZ.02.2.69/0.0/0.0/18_053/0016976),
Czech Science Foundation (Grant No. 31-39639L).

[1] Li Q., Zhang Y., Xie Z., Zhen Y., Hu W.y Dong H.:
J. Mater. Chem C. 10, 2411 (2022).

[2] Kaiser R. P.,Necas D., Cadart T., Gyepes
R., Cisafova 1., Mosinger J., Pospisil L., Kotora
M.: Angew. Chem., Int. Ed. 58 (48), 17169 (2019).

[3] Mallada B., de la Torre B., Mendieta-Moreno J. I.,
Nachtigallova D., Matéj A., Matousek M.,
Mutombo P., Brabec J., Veis L., Cadart T., Kotora
M., Jelinek P.: J. Am. Chem. Soc. 143, 14694
(2021).
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BROMINATED DIAMOND SURFACE AS
A REACTIVE INTERMEDIATE FOR
FURTHER DERIVATIZATIONS

Ema Fialova?, Jakub Copak?, Jiri Schimer?, Petr
Cigler!

Institute of Organic Chemistry and Biochemistry, of
the CAS, Flemingovo nam. 2, Prague, Czechia,
cigler@uochb.cas.cz

Nanodiamonds (NDs) containing nitrogen-
vacancy (NV) centres are promising candidates for
guantum sensing applications. NV colour centres
are defects in the crystal lattice that exhibit unique
optical and magnetic properties. They can be
initialized and read out optically and do not suffer
from photobleaching. Their functionality is
affected by the functional groups on the surface, it
is desirable to attach electronegative groups as
close to the surface as possible. Azide and amine
groups are beneficial for further attachment of
different molecules such as proteins or nucleic
acids. However, direct azidation and amination
remain challenging.

In this work, we utilized brominated
nanodiamonds [1] as a reactive intermediate for
azidation and amination of the NDs. The azide and
amine termination was achieved through
nucleophilic substitution of bromine atoms. For
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comparison, we also prepared aminated NDs via
high-temperature amination [2] and azidated NDs
by decarboxylative azidation [3]. The amount and
accessibility for modification of reactive azide
groups on the surface of each sample was
compared through copper-catalysed alkyne-azide
and copper-free bicyclo[6.1.0]non-4-yne (BCN)-
azide click reactions. The amount of reactive
amine groups of each sample was determined
through a reaction with an NHS ester-modified
reporting molecule. Our results indicate that
brominated NDs are effective precursors in
preparation of azidated NDs while for aminated

NDs, high-temperature amination is more

efficient.

[1] Melendrez C. et al.: Phys. Chem. Lett., 1147-1158
(2022).

[2] Laube C. et al.: Mater. Chem. Front., 2527-2540
(2007).

[3] Kennedy Z. et al., Langmuir, 2790-2798 (2017).
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NANOPARTICLES FOR NUCLEIC ACID
DELIVERY

Bedfich Forméanek!, Pavel Svec?, Lenka Loukotoval,
Vaclav Vanék?, Anastasiia Priss?, Veronika
Aulichova?, Silvia Petrezselyova', Andrea Brazdoval?,
Lenka Vanekova?, Frantisek Sedlak!, Petr Cigler?,
Klara Grantz Sagkoval?

YInstitute of Organic Chemistry and Biochemistry of
the Czech Academy of Sciences, Flemingovo ndamésti
542/2, 166 10 Praha 6-Dejvice, Czech Republic,
bedrich.formanek@uochb.cas.cz,
pavel.svec@uochb.cas.cz, vaclav.vanek@uochb.cas.cz
2Department of Genetics and Microbiology, Charles
University and Research Center BIOCEV, Pramyslova
595, 252 50 Vestec, Czech Republic

Lipid nanoparticles (LNPs) have proven to be
currently the most advanced nonviral nucleic acid
delivery system, especially in the field of vaccine
development and gene delivery [1]. They are
usually composed of: a) cationic lipid — essential
for negatively charged nucleic acid entrapment, b)
cholesterol — influencing the membrane fluidity or
lipid packing, c) helper lipid — facilitating
membrane fusion and thus increasing transfection
efficacy, d) PEGylated lipid — decreasing protein
adsorption and furnishing the protection of LNP
from the immune system [2].

Recently, we have developed ionizable
adamantane-based lipidoids called XMANSs that
act as a delivery system for nucleic acid delivery
with remarkable versatility. The XMANG allows
to deliver: 1)siRNA into human primary
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hepatocytes and cell lines — both known to be hard-
to-transfect, 2) mRNA into mouse liver, 3) plasmid
DNA, and 4) 2°,3’-cGAMP into cells [3].

Herein, we focused on comparing the in vivo
efficacy of ionizable XMAN lipidoids in terms of
their tolerability, immunogenicity, and protein
expression, with FDA approved LNPs.

[1] Hou X., Langer R., Dong Y.: Nat. Rev. Mater. 6,
1078 (2021).

[2] Kulkarni J. A., Witzigmann D., Leung J., Tam Y. Y.
C., Cullis P. R.: Nanoscale 11, 21733 (2019).

[3] Hejdankova Z., Vanék V., Sedlak F., Prochazka J.,
Diederichs A., Kereiche S., Novotna B., BudeSinsky
M., Birku3 G., Grantz Saskovéa K., Cigler P.: Adv.
Funct. Mater. 31, 2101391 (2021).
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A FARMAKOLIGICKY PROFIL N-
ACYLHYDRAZONOV ODVODENYCH OD
PERILLALDEHYDU A MYRTENALU

Monika Garberova?!, Méria Vilkova?!, Ivan Poto¢nak?,
Monika Tvrdotiova?, Martina Bago-Pilatova?, Zuzana
Kudli¢koval, Alexandra Kesel'akova?, Jan Elecko!

YWniverzita Pavla Jozefa Safarika, Prirodovedecka
fakulta, Ustav chemickych vied, Moyzesova 11, 04001
Kosice, monika.garberova@student.upjs.sk
2Univerzita Pavla Jozefa Safarika, Lekarska fakulta,
Ustav farmakoldgie, Trieda SNP 1, 04001 Kosice

N-Acylhydrazény predstavujd vyznamnua skupinu
dusikatych zlucenin, ktoré nachadzajii svoje
uplatnenie v medicine vdaka antivirusovym,
antibakterialnym ¢i cytotoxickym u¢inkom [1].
Syntetizované  boli nové N-acylhydrazony
odvodené od monoterpenoidov perillaldehydu
amyrtenalu. Struktary novych N'-[(E)-[(4S)-4-
(prop-1-én-2-yl)cyklohex-1-én-1-
yl]metylidén]benzohydrazidov la-g a N'-[(E)-
{6,6-dimetylbicyklo[3.1.1]hept-2-én-2-
yl}metylidén]benzohydrazidov 2a—g boli
Studované v roztoku aj tuhom stave, a to pomocou
FT-IR, HRMS a NMR spektroskopie
a krystalografickej analyzy. Derivaty obsahujtce
atobm fluéru v orto-polohe fenylového jadra
vykazujd rozdielne konformécie v roztoku a v
pevnom stave. *H NMR spektra derivatov 1c a 2¢
merané v DMSO-ds pri laboratérnej teplote
obsahuju dve sady signalov, ¢o potvrdzuje
existenciu  dvoch  konformérov, u ktorych
dochadza ku vzajomnej premene rotaciou okolo
amidovej vazby C-N. Kinetika konverzie
konformérov 1c a 2c v DMSO-ds bola $tudovana
dvojrozmernou vymennou spektroskopiou (2D
EXSY). V 'H NMR spektrach zlugenin 1c a 2¢
meranych v CDCl; a acetone-ds bolo pozorované
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Stiepenie signalu proténu H-2 na dublet v désledku
tvorby H-vdzby. Pritomnost H-vézieb N-
H---O=C a N-H:--N bola potvrdend FT-IR
spektrami. V krysStalovej Struktare su medzi
molekulami derivatov 1f, 2a a 2b vodikové vazby
N-H---O, pre derivat 2c boli pozorované aj H-
vézby N-H---N. Syntetizované hydrazény 1c a 1g
vykazovali vynikajuce antiproliferativne 0¢inky
vo¢i leukemickej bunkovej linii Jurkat s
hodnotami 1Csy 3,8 a 4,2 uM. Tieto vysledky
naznaCuju, Ze sSyntetizované zluCeniny su
sl'ubnymi protinadorovymi latkami [2].

DMSO-d,;: 2 konforméry vznikajce rotaciou okolo vazby C1-N2

e, H HC%_(
PO
bot

CDCI;:N-H...FH vazba
/—Q HiC
c "y, =139 Hz é "J 1 = 14.1 Hz

FHZ

HyC

Obrazok 1

Tato praca vznikla s financnou podporou grantov
VEGA 1/0148/19 a 1/0653/19.

[1]1. Hamzi, T.M. Barhoumi-Slimi, R. Abidi,
Synthesis, characterization, and conformational
study of acylhydrazones of a,B-unsaturated

aldehydes, Heteroat. Chem. 3 (2016) 139-148.

[2] M. Garberova, 1. Poto¢nak, M. Tvrdonova, M.
Bago-Pilatova, S. BekeSova, Z. Kudlickova, E.
Samol'ova, A. Kesel'akova, J. Elecko, M. Vilkova,
Spectral, structural, and pharmacological studies of
perillaldehyde and myrtenal based
benzohydrazides, Journal of Molecular Structure,
1271 (2023) 134112.
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3Biochemicky ustav, Lékarska fakulta, Masarykova
univerzita, Kamenice 753/5, 625 00 Brno

Pfiroda je inspirativnim a bohatym zdrojem
sloucenin s biologickou aktivitou. Vétsina 1éCiv
schvalenych pro klinické vyuziti v poslednich 30
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letech byly malé molekuly bud’ pfimo ptirodniho
pivodu, nebo strukturni analoga pfirodnich
produktd. Mnoho rostlinnych sekundarnich
metabolitli vykazuje biologickou aktivitu a slouzi
jako predloha pro vyzkum a vyvoj syntetickych
analog. Jednim takovym pfikladem je kyselina
skoficova a jeji derivaty, jako naptiklad kyselina
kumarova, ferulova, kavova, nebo sinapové, kterée
muizeme izolovat z mnoha rostlinnych zdrojt.
Kyselina skoficova ajeji derivaty vykazaly
zajimavou  antimikrobidlni,  antiproliferacni,
antiparazitickou, neurologickou a protizanétlivou
aktivitu [1].

Substituované N-fenyl amidy kyseliny 3,4-dichlor
skoticové byly pfedmétem diivéjsich studii [2, 3].
Néekteré derivaty vykazaly vybornou
antimikrobialni a antimalarickou aktivitu. Nov¢
syntetizované latky, které jsou predmétem této
studie, jsou pfimymi strukturnimi analogy téchto
latek lisici se wvsubstituci fenylu. Bylo
syntetizovano a charakterizovano 40 derivati
s viceCetnou substituci jak elektrondonornimi, tak
elektronakceptornimi skupinami a byla stanovena
antimikrobiélni aktivita proti grampozitivnim
bakteriim rodu Staphylococcus. Nekteré derivaty
vykazaly  vybornou  aktivitu  srovnatelnou
s klinicky pouzivanymi antibiotiky ampicilinem a
ciprofloxacinem.

Préce vznikla za podpory projektu MUNI/A/1210/2022.

[1] Ruwizhi, N.; Aderibigbe, B.A.: Int. J. Mol. Sci. 21,
5712 (2020).

[2] Strharsky, T.; et al.: Int. J. Mol. Sci. 23, 15090
(2022).

[3] Bak, A.; etal.: Int. J. Mol. Sci. 24, 3611 (2023).
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CU(11) COMPLEXES OF O,N,O-
QUINAZOLINONE DONOR LIGANDS AS
NEW BIOACTIVE COMPOUNDS

Jana Hricoviniova?, Renata Vadkertiova?, Zuzana
Hricoviniova?
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Faculty of Pharmacy, Comenius University, 832 32
Bratislava, Slovakia

2Institute of Chemistry, Slovak Academy of Sciences,
845 38 Bratislava, Slovakia,
Zuzana.Hricoviniova@savba.sk

Transition metal complexes play a key role in
anticancer therapy. The best known platinum-
based compounds are used in almost 50% of all
cancer treatments. Despite their widespread use,
high toxicity and severe side effects are often
observed [1]. Therefore, ongoing efforts are
focused on the metal-based compounds with lower
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toxicity and novel mechanisms of action. In the
search for biologically active compounds, new
Cu(Il) complexes were synthesized using O,N,O-
quinazolinone donor ligands. Quinazolinones
represent a privileged scaffold in medicinal
chemistry [2, 3]. Structural features allow them to
interact with metal ions to form stable chelates. In
addition, complexation with metals modifies their
pharmacological properties.

This research is focused on the evaluation of
biological properties of quinazolinone Schiff bases
and their Cu(ll) complexes. Compounds were
screened for their antiproliferative activity against
several human cancer cell lines. The antimicrobial
potential was evaluated against a panel of both
pathogenic yeast species and the yeast species
which cause food spoilage. Results showed that
the Cu(ll) complexes were much more effective
than free ligands. These findings confirm the
significant impact of chelation on bioactivity and
suggest that Cu(ll) complexes can be considered
as promising candidates for further biological
studies.

This work was financially supported by Slovak grant
agency VEGA 2/0071/22 and VEGA 2/0151/22.

[1] Uddin M.N., Ahmed S.S., Rahatul A.S.M. J. Coord.
Chem. 73, 3109 (2020).

[2] Hameed A., Al-Rashida M., Uroos M., Ali S.A,,
Khan K.M. Expert Opin. Ther. Pat. 28, 281 (2018).

[3] Hricoviniova, J.; Hricoviniovd, Z.; Kozic, K. Int. J.
Mol. Sci., 22, 610 (2021).
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HALOGENATED PRALIDOXIME
DERIVATIVES AS POTENTIAL
REACTIVATORS OF INHIBITED
CHOLINESTERASES: SYNTHESIS AND IN
VITRO EVALUATION

Karolina Knittelova®, David Malinak!?, Adela
Fuchsova?, Rudolf Andrys?, Kamil Musilek2
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Acetylcholinesterase (AChE) reactivators with an
oxime group are used as an antidote to
organophosphate  (OP)  poisoning,  while
butyrylcholinesterase (BChE) reactivators are
suitable for pseudocatalytic uptake of OPs. OPs act
as irreversible AChE inhibitors, inhibition of
AChE cause disfunction of cholinergic activity,
which can lead to fatal consequences for the
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organism [1]. The modification of the already
known structure of pralidoxime reactivator aims
primarily to overcome problems associated with
physicochemical properties. One of the main
disadvantages of quaternary pyridinium oximes,
which have a permanent positive charge, is poor
penetration through the blood-brain barrier (BBB),
making them ineffective in the central nervous
system [2]. The introduction of a substituent that
could contribute to increased lipophilicity can thus
ensure better penetration into the BBB. At the
same time, an electron acceptor substituent in a
suitable position relative to the oxime group on the
pyridinium ring can reduce its pKa value and thus
lead to easier formation of the oximate anion [3].
The aim of this work is to synthesize new
halogenated oxime reactivators derived from the
structure of pralidoxime and determine their
stability and pK. values. Finally, the new
derivatives will be measured in vitro for their
ability to reactivate OP-inhibited cholinesterases.

This work was supported by Czech Science Foundation
(No. GA21-03000S).

[1] Musilek K. et al.: Med. Res. Rev. 31, 548 (2011).

[2] Gorecki L. et al.: Arch. Toxicol. 90, 2831 (2016).

[3] Zorbaz T., Malinak D. et al.: J. Med. Chem. 61,
10753 (2018).
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Acetylcholinesterase (AChE) and butyryl-
cholinesterase (BChE) can be irreversibly
inhibited by organophosphates (OPs, e.g., sarin).
Inhibition of AChE is life threatening due to
caused cholinergic crisis but inhibition of BChE
has no adverse effects. Therefore, BChE can
detoxify OPs before they reach AChE in the
central nervous system. Reactivators are
compounds containing oxime group, which
cleaves the OP moiety from the enzyme active site.
There are commercially available reactivators of
AChE (e.g., asoxime) but they have few
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downsides. There is no broad-spectrum
reactivator, and they have difficulties to pas BBB
due to their double-charged structure [1].
Nowadays the research is focusing on
development of reactivators of BChE as well
because by joint administration of BChE and
reactivator we can  establish  so-called
pseudocatalytic bioscavenger [2]. Promising
results showed compounds called ,, K-oximes “—
K027, K048 and K203. Moreover, it was
demonstrated, that halogen atoms in the structure
decrease pK, value of the oxime group which
results in increased formation of oximate ion
(active form) [3]. The aim of this research is
synthesis and in vitro evaluation of
monoquaternary analogues of K027 and K048
with or without halogen substituents and
observation of the effect of the charge on the
physicochemical properties and on biological
activity.

This work was supported by Czech Science Foundation
(No. GA21-03000S).

[1] Gorecki L. et al.: Arch. Toxicol. 90, 2831 (2016).

[2] Masson P. et al.: Arch. Biochem. Biophys. 494, 107
(2010).

[3] Zorbaz T., Malinak D. et al.: Eur. J. Med. Chem.
238, 114377 (2022).
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Rhodanin a jeho oxo analog thiazolidin-2,4-dion
patii k vyznamnym heterocyklickym scaffoldiim
se Sirokym spektrem biologickych aktivit. U jejich
derivatt  byly popsany mj. antimikrobni,
inhibice riznych enzymi [1-3].

Za ucelem piipravy potencialnich antimikrobnich
sloucenin a inhibitorti cholinesteraz jsme proto
ptipravili nové anilidy rhodanin-3-octové
kyseliny, jejich oxo analoga, C5 substituované
derivaty a také 3,5-disubstituované slouceniny.
Anilidy byly pfipraveny zvychozich kyselin
v dostateCnych  vytézcich, obvykle pomoci

N
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substrati pak pomoci chloridu fosforitého, CS5
substituované derivaty pak Knoevenagelovou
kondenzaci.

U vSech sloucenin byla otestovana jejich
antimikrobni U¢innost (osm bakteridlnich a
houbovych kment, pét kmenti mykobakterii) a
dale inhibi¢ni aktivita vaci acetylcholinesteraze
(AChE) a butyrylcholinesteraze (BChE) pomoci
Ellmanovy metody. Pfipravené slouceniny
inhibovaly  bakterie  sminiméalni  inhibi¢ni
koncentraci od 125 uM, houby od 62,5 uM a
mykobakterie od 15,625 pg/ml. Naméfené
hodnoty 1Cso byly od 25,9 uM pro AChE a 2,9 pM
pro BChE, zde se jednalo se o kompetitivni
inhibici. V ramci studie se podatilo identifikovat
vztahy mezi strukturou a biologickou aktivitou,
kdy chemickymi modifikacemi je mozno
modulovat biologickou aktivitu zddanym smérem.
Cytotoxicita je v sou¢asné dobé v testovani.

., Projekt Narodni institut virologie a bakteriologie
(Program  EXCELES, ID: LX22NPO5103) -
Financovano Evropskou unii — Next Generation EU. “

[1] Kratky M., Sramel P., Bodo P., Soltesova Prnova
M., Kovacikova L., Majekova M., Vinsova J.,
Stefek M.: Eur. J. Med. Chem. 246, 114922 (2023).

[2] Kratky M., Stépankova S., Voréakova K., Vinsova
J.: Bioorg. Chem. 68, 23 (2016).

[3] Mousavi S.M., Zarei M., Hashemi S.A., Babapoor
A., Amani A.M.: Artif. Cells Nanomed. Biotechnol.
47,1132 (2019).
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In recent years, lipid nanoparticles (LNPs)
containing ionizable lipids have developed into the
most promising systems for delivery of various
therapeutic agents including nucleic acids [1]. The
structure and pH-sensitivity of such systems
provide biocompatibility, minimalize interactions
with anionic membranes of blood cells as well as
facilitate endosomal escape of the nanoparticles.

Herein, we have focused on ionizable adamantane-
based lipidoids containing 3 basic nitrogen atoms
(XMAN), as those structures were found to be
promising for functional delivery of numerous
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types of nucleic acids, even into cells that are
known to be difficult to transfect [2].

We have synthesized series of XMANs and
compared their behaviour to SM-102 lipidoid
(Moderna  vaccine) using their apparent
dissociation constants (pKa). The pKa of XMAN-
based LNPs decreases with the increase in the
length of the used RNA molecule. Change in the
buffer composition after purification of the LNPs
by dialysis leads to a decrease in pK, value for both
XMAN and SM102. Changes in the concentrations
of the XMAN-based LNPs used in the assay can
also affect the resulting pKa values.

[1] Hou X., Zaks T.: Nat. Rev. Mater. 6, 1078 (2021).
[2] Hejdankova Z., Vanek V.: Adv. Funct. Mater. 31,

2101391 (2021).
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Hydrazény s zla¢eniny sumarneho vzorca
RIR2C=N-NH-R?, ktoré obsahuji azometinov
skupinu. Pri syntéze hydrazonov sa najcéastejsie
vyuzivaju kondenzac¢né reakcie. O hydrazény je
vseobecne siroky zaujem nielen v medicinskej
chémii, ale tiez v materidlovej chémii. Hydrazény
boli tiez identifikované ako silné lapace radikalov
a ich viacciel'ové vlastnosti boli kombinované ako
potencidlne lie¢iva na Alzheimerovu chorobu
(AD). Zistilo sa, ze hydrazony st vel'mi dobrymi
inhibitormi tvorby amyloidnych beta fibrilov a
oligomérov, zaroven vykazuju vysoko u¢inné
vlastnosti  zachytivania radikadlov [1]. N-
Pentafludrfenyl hydrazony mozno pripravit
kondenzac¢nou reakciou prislusnej karbonylovej
zlaceniny S pentafludrfenylhydrazinom
s katalytickym pridavkom kyselin alebo aj bez ich
pridavku. V oblasti pripravy N-perfluérfenyl
hydrazonov sa uskutocnila syntéza cca 50
derivatov pentafludrfenylhydrazénov reakciou
pentafluérfenylhydrazinu s odpovedajucimi
aromatickymi, heteroaromatickymi a vybranymi
alifatickymi aldehydmi vo vysokych vytazkoch a
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s vyriesenim kompletnych fyzikalno-chemickych
vlastnosti (Schéma 1).

Pri studiu reaktivity syntetizovanych hydrazénov
sa studovala nukleofilna substitucia atomov fluéru
na N-perfluérfenylovom jadre s azidovym a
kyanidovym aniénom. Najvyznamnejsim
vysledkom tychto reakcii je najdenie doposial
nepozorovanej fragmentacie vazby N-N N-
pentafluérfenylhydrazénov za stéasného vzniku
defluérovaného 2,3,5,6-tetrafludrfenylanilinu
a odpovedajucich aromatickych a hetero—
aromatickych nitrilov. Predlozend fragmentacna
reakcia poskytuje novi metddu  syntézy
aromatickych a heteroaromatickych nitrilov a
novl syntézu 2,3,5,6-tetrafluéranilinu (Schéma 1).
Navrhol sa  mechanizmus tejto  doposial
nepopisanej  fragmentacie, elektrénovd a
Strukturalna ohraniéenost’ reakcie (nitroskupina na
aromatickom jadre a alifatické hydrazony),
Studovali sa hmotnostné spektra a fragmentécie
[2, 3].

Struktary finalnych produktov boli
charakterizované 'H NMR, ¥C NMR, *F NMR,
HSQC, HMBC, *F-*C-HSQC, °F-*C-HMBC,
INADEQUATE, COSY, F-dekaplovanou-*C
NMR, UV, IC, HRMS spektrami a réntgenovou
Struktirnou analyzou.

H H
F. N. HCI (kat. F. N. k.
i . NH; (kat.) N~ "R!
1 2
R" R E E EtOH reflux F E
F F
Foy R F
F N\N/)\R1 NaNj (NaCN) N F NHz
_ AN 4 +
E E DMSO, H,0 R H E
30-60%
F F
R'= Ar, HetAr
R%=H, D

Schéma 1: Priprava areaktivita N-pentafluérfenyl—
hydrazonov

Tento prispevok vzmnikol vdaka podpore v ramci
Operacného programu Integrovana infrastruktura pre
projekt: ,, Strategicky vyskum v oblasti SMART
monitorovania, liecby a preventivnej ochrany pred

koronavirusom (SARS-CoV-2)“, Projekt
¢ 313011ASS8, spolufinancovany Eurdpskym
regionalnym rozvojom a Fondom Agentlry pre

vedecko-technickii pomoc na zdklade zmluvy ¢ APVV-
17-0513 a APVV-20-0213.

[1] Baier, A., Kokel, A., Horton, W., Gizinska, E.,
Pandey, G., Szyszka. R., Torok, B., Torok, M.:
ChemMedChem. 1927, 16 (2021).

[2] Borthak, D., Milata, V., Sofranko, J., Végh, D.,
Prousek, J., Barbierikova, Z., Breza, M., Brezova,
V., Dvoranova, D., Soral, M.: ChemistrySelect
3929, 13 (2020).
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In the last decades, there is increase in ageing of
population and increasing number of age-related
neurodegenerative diseases. More than 35 million
people (60-70% of all cases) affected worldwide,
Alzheimer’s disease (AD) is the best-known form
of senile dementia [1]. The main aim of this study
is to design and synthesized novel anti-AD agents
able to simultaneously target neuroinflammation
by inhibiting p38 mitogen-activated protein kinase
o (p38 MAPKa or p38a) and cholinergic deficit by
inhibiting butyrylcholinesterase (BChE). That
means these compounds should belong to a multi-
target-directed ligands (MTDLs) group. Our group
used two compounds that were developed for
structure optimization towards designed lead
compounds. First is selective p38a inhibitor (K =
101 nM) [2] and second compound is selective
BChE inhibitor (Ki = 11.1 pM) [3]. These designed
compounds should have better physical, chemical
and biological properties. Because of future in
vitro and in vivo testing, we are nowadays
optimizing synthetic routes to lead compounds by
reducing the number of synthetic steps and
increasing yields for each target molecule.

This work was supported by Czech Science Foundation
(No. GA22-42701L).

[1] Gauthier S., Rosa-Neto P., Morais J. A., Webster C.:
World Alzheimer Report 2021: Journey through the
diagnosis of dementia (2021).

[2] Roy S. M. et al.: ACS Chem. Neurosci. 6, 666-680
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[3] Kosak U. et al.: J. Med.Chem. 61, 119-139 (2018).
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Chroménovy skelet, ktory je stavebnou jednotkou
mnohych bioaktivnych latok a chemosenzorov je
odolny voci elektrofilnym substiticiam na
pyranovom kruhu, atak sa ako vhodny sp6sob
jeho  derivatizacie ukazuju  priame C-H
funkcionalizacie [1]. Nevyzaduje sa pre-
funkcionalizacia substratu, ¢o vedie k znizeniu
ekonomickej aj ekologickej narocnosti syntéz.
Vyhodami tohto pristupu sa tieZ moznost
ovplyvnit' regioselektivitu vyberom vhodného
reakéného  partnera aUpravou  podmienok
arozsirenie Skaly pouzitelnych substratov.
V zavislosti od reakénych podmienok je mozné
uskutocnit’ priamu alkenylaciu, alkinylaciu alebo
arylaciu do réznych pol6h na chromone [2, 3].

Praca je zamerana na optimalizaciu podmienok
priamej arylacie chroménu v polohe C(2) za
vzniku flavonoidov a stadium vplyvu
substituentov v polohach C(3), C(6) a C(7) na
chroménovom skelete na priebeh reakcie. Navrhli
sme metédu paladiom katalyzovanej arylécie
chroménu s arylboronovou  kyselinou  ako
arylatnym Cinidlom v pritomnosti bazy a
Lewisovej kyseliny s pouzitim fenantrolinu ako
ligandu. Novou metddou bolo pripravenych 7
flavonoidov vo vytazku 10-59 %.

[Pd]
fenantrolin 0

o B(OH), 1 , ,

5 ’ Lewisova kys. R R

R O | R, baza, aditivum O |
f'» 3

. o 0 rozpustadio R (0) O

R* R4

Obr. 1 Priama aryl4cia chroménu s arylborénovou

kyselinou ako arylaénym ¢inidlom.

Praca vznikla s podporou Grantu mladych UK, projekt
¢ UK/193/2023.

[1] Kang, D.; Ahn, K.; Hong, S.: Asian J. Org. Chem.
7, 1136 (2018).

[2] Kim, D.; Ham, K.; Hong, S.: Org. Biomol. Chem.
10, 7305 (2012).

[31[3] Kim, D.; Hong, S.: Org. Lett. 13, 4466 (2011).
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4P016

FLUOROVANE PYRANY AKO
POTENCIALNE BIOLOGICKY AKTIVNE
LATKY

Klara Stankovianska®, Maria Me¢iarova?, Radovan
Sebestal

1Univerzita Komenského v Bratislave, Prirodovedecka
fakulta, Katedra organickej chémie, Ilkovicova 6, 842
15 Bratislava, Slovenska republika,
klara.stankovianska@gmail.com

Heterocykly na béze chirdlnych pyrénov sa
vyskytuji v roznych prirodnych, ako aj
syntetickych biologicky aktivnych zlu¢eninach
[1]. [4+2] Cykloadicie predstavuji dobry pristup k
tymto heterocyklickym S$trukturam [2]. V naSej
praci sme sa zamerali na $tadium asymetricke;j
oxa-Dielsovej-Alderovej reakcie s obratenymi
elektronovymi poziadavkami fluérovanych f,y-
nenasytenych ketonov a o-ketoesterov, ktoré
prebiehaji cez dienolatovy medziprodukt v
podmienkach mechanickej aktivacie v gulovom
mlyne. Kvapalinou asistované mletie v kombinécii
svhodnym  organokatalyzatorom  predstavuje
ucinni metddu ziskania pyranov v kratkom cCase,
vo vysokych vytazkoch, s vysokou diastereo- a
enantiomérnou Cistotou. Reakcie poskytuju rdézne
flubrované pyrany s tromi novymi stereogénnymi
centrami v dobrych vytazkoch (az 98 %) s dr >4:1
a s enantiomérnou ¢istotou do 92 % ee. Biologicka
aktivita pripravenych produktov bude testovana
v blizkej buddcnosti.

Praca vznikla za podpory Vedeckej grantovej agentdry
VEGA, projekt ¢. 1/0332/19 a grantu UK/147/2022.

[1] Meanwell, N. A. J. Med. Chem. 61, 5822 (2018).
[2] Xie, M.; Lin, L.; Feng, X. Chem. Rec. 17, 2 (2017).
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SYNTEZA BOROVYCH HETEROCYKLU
VYCHAZEJICI Z BISENAMINOAMIDU)

Markéta Svobodova', Eliska Smejkalova', Nikol
Svabkova?

Wstav organické chemie a technologie, Fakulta
chemicko-technologicka, Univerzita Pardubice,
Studentska 573, 532 10 Pardubice,
marketa.svobodova@upce.cz

Enaminoamidy patii do skupiny polarizovanych
ethylend. To jsou latky, které maji na jednom
konci dvojné vazby elektrondonorni skupinu
(napf. aminoskupina) a na druhém konci skupinu
elektronakceptorni (napf. keton, amid, ester).
Enaminoamidy reaguji s diazonium-
tetrafenylboraty za  vzniku  Sesticlennych
heterocyklickych slou¢enin s atomem boru uvnitf
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kruhu [1, 2]. Nekteré z nich vykazuji fluorescenéni
vlastnosti.

Tento  prispévek se  zabyva  reakcemi
bis(enaminoamid) 1 se  substituovanymi
benzendiazonium-tetrafluorboraty (Schéma 1)
nebo tetrafenylboraty. V prvnim ptipadé podléha
vznikly azokopulacni produkt 2 cyklizacni reakci
s difenylborinovou  kyselinou za  vzniku
bis(oxazaborind) 3 a oxazaborin-triazaborini 4.
Pokud bis(enaminoamid) 1 reagoval se 4-
methylbenzendiazonium-tetrafenylboratem, byly
izolovany nejen slouceniny 3 a4, ale také dalsi
izomerni varianty.

Nekteré z ptipravenych heterocyklickych
slou¢enin byly dale podrobeny reakci s BFs—Et,0,
pficemz byly ziskdny bis(bicyklické) nebo
bicyklické slouceniny.
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Schéma. 1

[1] Svobodova M., Barta J., Simtnek P., Bertolasi V.,
Machacek V.: J. Organomet. Chem. 694, 63 (2009).

[2] Svobodova M., Svoboda J., Li, B.-H., Bertolasi V.,
Socha, L., Sedlak M., Marek L.: Molecules. 27, 367
(2022).

4P018
TOTALNA SYNTEZA NOVYCH
PYROLIDINOVYCH SFINGOMIMETIK

Jana Spakova Raschmanoval, Martin Fabian?,
Miroslava Martinkova!, Adam Sudzina®, Martina Bago
Pilatova?

IKatedra organickej chémie, Ustav chemickych vied,
Prirodovedeckd fakulta, Univerzita P. J. Safarika v
Kosiciach, Moyzesova 11, 040 01 Kosice,
jana.raschmanova@upijs.sk

2Ustav farmakologie, Lekarska fakulta, Univerzita P.
J. gafdrika v Kosiciach, Trieda SNP 1, 040 /] KoSice

Nedavno, Dehoux a kol. identifikovali vol'ni bazu
3 ako nekompetitivny inhibitor B-
glukocerebrozidazy, ktory by mohol vystupovat’
ako potenciélny farmakologicky chaperén pre
Gaucherovu chorobu [1]. Preto sme v ramci nasho
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vyskumu, orientovaného na stereoselektivnu
syntézu prirodnych latok a ich analdgov patriacich
do rodiny sfingolipidov, ststredili nasu pozornost’
na pripravu cyklickych struktar sfingolipidov, C-
alkylpyrolidinov. Ked’ze struktary 1.HCI-5.HCI,
ent-1.HCl—ent-2.HClI, pripravené Vv nasom
laboratériu uz skor, disponuji pozoruhodnou
protirakovinovou aktivitou in vitro a s§tadium
vztahu  Struktara-aktivita  preukazalo, Ze
konfiguracia substituentov na heterocyklickej
jednotke, ako aj dizka hydrofobneho retazca,
stereochémia vicinalneho diolového fragmentu a
konfigurdcia na uhliku nesucom prislusny
alifaticky retazec je pre vysledny cytotoxicky
profil molekdl dolezita [2, 3], realiz&ciou totalnej
syntézy  poslednej dvojice pyrolidinovych
sfingomimetik ent-4.HCI a ent-5.HCI
z dimetylesteru kyseliny L-vinnej sme ziskali
kompletnii kniznicu Osmich moznych
stereoizomérov s naturalnou dizkou zakladnej
uhlikovej kostry (Cig). To nam nasledne umozni
objasnit’ ulohu konfiguracie na heterocyklickom
skelete vo vzt'ahu k sledovanej biologickej aktivite
in vitro. Prezentovana syntetickd stratégia
sfingomimetik ent-4.HCI a ent-5.HCI sa opierala
otri kliCové transformacie: a) jednoduchy
Overmanov  preSmyk 6  kreujaci  nové
stereocentrum nesuce chranend aminoskupinu; b)
intramolekulovd nukleofilnu substituciu
zabezpecujucu tvorbu pyrolidinovych Struktar 9
a 10; c) skrizeni metatézu alkénov v neskorom
Stadiu syntézy pre implementaciu lipofilného
alifatického ret'azca.
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Schéma 1 Retrosynteticka analyza pripravy novych
pyrolidinovych sfingomimetik ent-4.HCI a ent-5.HCI.

Tento prispevok vzniko! vdaka financnej podpore
VEGA 1/0278/23 a operacného programu Integrovana
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infrastruktura pre projekt Otvorena vedeckda komunita
pre moderny interdisciplinarny vyskum v medicine
(OPENMED), kod  ITMS2014+: 313011V455,
spolufinancovany zo zdrojov Eurdpskeho fondu
regionalneho rozvoja.

[1] Castellan T.; Garcia V.; Rodriguez F.; Fabing I.;
Shchukin Y.; Tran M.L.; Ballereau S.; Levade T.;
Génisson Y.; Dehoux, C.: Org. Biomol. Chem. 18,
7852 (2020).

[2] Fabianova D.; Poncakova T.; Martinkova M.;
Fabian M.; Fabisikova M.; Bago Pilatova M.;
Macejova A.; Kuchér J.; Jager D.: Tetrahedron 96,
132380 (2021).

[3] Pon¢akova T.; Fabian M.; Martinkova M.; Novotna
M.; Fabisikova M.; Tvrdonova M.; Bago Pilatova
M.; Nosalova A.; Kuchar J., Jager D.; Litecka M.:
Tetrahedron 121, 132910 (2022).

4P019

STRUCTURE OF EXOPOLYSACCHARIDE
PRODUCED BY CYANOBACTERIA
NOSTOC CF. LINCKIA

Iveta Uhliarikova®, Maria Matulova!, Jaromir
Lukavsky?, Jozef Turjan', Peter Capek*

!Institute of Chemistry, Slovak Academy of Sciences,
Dubravské cesta 9, 84538 Bratislava, Slovakia,
chemtur@savba.sk

2Institute of Botany, Academy of Sciences of the Czech
Republic, Dukelska 135, 37982 Trebon, Czechia

Cyanobacteria (blue-green algae) are photo—
synthetic prokaryotic microscopic organisms
distributed throughout our planet, but mainly in
water territories. They produce a wide range of
metabolites found in cells, on their surface or
released into the environment, and are therefore
interesting for industrial or medical use. It was
found that exopolysaccharides (EPS) are one of the
most important secreted compounds due to their
special physico-chemical properties and biological
effects. They can be produced in the form of pure
carbohydrates, proteoglycan or glycoprotein
conjugates, depending on the type of
cyanobacteria.

The cultivation of freshwater cyanobacteria
Nostoc cf. linckia yielded a crude proteoglycan
(cEPS) with a molecular weight of 1.31x10°
g/mol. Its purification yielded two dominant
fractions differing in molecular weight. The lower
molecular weight fraction was subjected to
structural studies. The results of structural analyses
showed that three of the four dominant sugars, i.e.
glucose, galactose and xylose, form a 1,4-linked
main chain in the following order: [—4)-B-D-
Xylp-(1— 4)-B-b-Glcp-(1— 4)-a-p-Galp-(1— 4)-
B-p-Glcp-(1—]n. Furthermore, mannose has been
identified as a terminal unit bound only in the side
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chains of every third xylose unit at the C3 position,
and every second glucose is branched at C6 by 3-
O-lactyl-B-p-glucuronic acid (nosturonic acid) [1].

This work was supported by the Scientific Grant Agency
(VEGA) of the Ministry of Education, Slovak Republic
(Grant No. 2/0054/22).

[1] Unliarikova I, Matulova M, Kost'alova Z, Lukavsky
J, Capek P: Carbohydr Polym. 276, 118801 (2022).
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STEREOSELEKTIVNA SYNTEZA
NOVYCH BROUSSONETINOVYCH
ANALOGOV

Monika Tvrdoniova?!, Yuliia Zuzak?!

IKatedra organickej chémie, Ustav chemickych vied,
Prirodovedecké fakulta, Univerzita P. J. Safirika,
Moyzesova 11, 040 01 KoSice,
monika.tvrdonova@upjs.sk

Polyhydroxylované alkaloidy vykazuju Siroké
spektrum biologickych aktivit, predovsetkym ako
inhibitory rbéznych typov glykozidaz [1, 2].
Vyznamnymi zastupcami tejto triedy zlucenin st
broussonetiny, reprezentujuce rodinu imino—
sacharidov, obsahujucich pyrolidinové jadro
srozne funkcionalizovanym ret'azcom v pozicii
C-5 (na Obr. 1 ilustrované broussonetinom C) [2].
Tato skupina prirodnych latok, pdvodne
izolovanych zo stromu Broussonetia kazinoki, je
neustile rozSirovana novymi analdgmi, cez
modifikaciu samotnej heterocyklickej jednotky
alebo prislusného bo¢ného ramena [3]. Navrhli
sme stratégiu  pripravy dvoch  C-alkyl-
tetrasubstituovanych derivatov 4 a7 (Obr. 1).
Syntéza oboch molekil vychadzala z chirénu 1,
odvodeného z D-glukézy, s wvyuzitim [3.3]-
sigmatropného  preSmyku  ako  klicovej
transforméacie. Na zabudovanie Cis; lipofilného
fragmentu bola vyuzitd mikrovinami asistovana
OCM reakcia s komer¢ne dostupnym tridec-1-
énom v pritomnosti Grubbsovho katalyzatora

druhej generacie. Pyrolidinovy skelet bol
vybudovany Sn2-cyklizéciou s aplikéciou
klasickej  aktivacie  primarneho  hydroxylu

u syntonu 1, nasledovanou oxidativnym Stiepenim
furan6zového kruhu. Za tuc¢elom konstrukcie
zlu€eniny 7 bol terminalny vinyl u medziproduktu
5 redukovany na prislusnu etylova skupinu.
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Obr. 1 Retrosyntéza pripravy novych pyrolidinovych
derivatov4 a 7.

Tato praca vznikla vdaka financnej podpore grantov
VEGA 1/0278/23 a v ramci operacného programu
Integrovand infrastruktura pre projekt Otvorend
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vedeckd komunita pre moderny interdisciplinarny
vyskum v medicine (OPENMED), kéd 1TMS2014+:
313011V455, spolufinancovany zo zdrojov Eurépskeho
fondu regionalneho rozvoja.

[1] Nash, R.J., Kato, A., Yu, C.-Y., Fleet, G.W.: Future
Med. Chem. 3, 1513 (2011).

[2] Shibano, M., Tsukamoto, D.,
Heterocycles 57, 1539 (2002).

[3] Byatt, B.J., Pyne, S.G.: Curr. Org. Chem. 26, 2071
(2022).
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CHEMICKE A STRUKTURNE ZLOZENIE
RESPIRATOROV A ICH VPLYV NOSENIA
NA ROZPOZNAVANIE EMOCII ZIAKOV
ZAKLADNYCH SKOL A GYMNAZIT

Lujza Grambli¢kova, Monika Jerigova

Univerzita Komenského, Prirodovedecka fakulta,
Katedra fyzikalnej a teoretickej chémie, Mlynska
dolina, llkovicova 6, 842 15 Bratislava,
gramblickoval@uniba.sk

COVID-19 je respiracné ochorenie sposobené
koronavirusom, ktory sa lahko prenasa z
infikovaného cloveka na zdravého. Jednym z
moznych rieSeni ako zastavit’ Sirenie koronavirusu
je nosenie respiratora. Respiratory su zlozené z
baviny a polypropylénovych vl&kien, ktoré svojim
ndhodnym usporiadanim zachytavajd virus. Do
niektorych respiratorov sa pridavaju aj kovy ako
med’ a striebro, ktorych funkcia spociva v
zastaveni rastu alebo zabijani virusov [1]. Nasou
motivaciou bolo porovnat rozne druhy
respirdtorov a  zistit ako vplyvaju na
rozpoznavanie emocii Ziakov zakladnych $kol
a gymnazii. Prostrednictvom hmotnostnej

spektrometrie sekundarnych iénov a skenovacieho
elektrénového mikroskopu sme analyzovali tri
vzorky respiratorov a to zékladny, respirdtor s
pridanym oxidom mednatym a respirator s
nanesenym  striecbrom.  Spravne  nasadeny
respirdtor zakryva velkt Cast’ tvare, ¢o moze
spOsobit’ problémy pri neverbalnej komunikécii,
najma mimike, prostrednictvom ktorej vyjadruje
¢lovek emocie. Aky vplyv ma nosenie respiratora
na rozpoznavanie emocii ziakov zékladnych kol a
gymnazii sme zistovali pomocou online-dotaznika
na internetovej platforme Google Forms.
Vyskumu sa zacastnilo 66 Ziakov vo veku od 10
do 15 rokov z roznych $koél na Slovensku.
Vysledky ukazuju, Ze nosenie respiratora
spOsobuje problémy pri urCovani emocii l'udi,
hlavne ako je smutok a strach. Pomocou dotaznika
sme zistili aj to, ze vzorka respondentov je malo
informovana o ochoreni COVID-19.

[1] Govind V., Bharadwaj S., Sai Ganesh MR, et al.:

Biometals. 34, 6 (2021).
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5P002

NITRACE FENOLU V PRITOMNOSTI
MIKROVLN JAKO VYUKOVY
EXPERIMENT

Zuzana Moravkoval, Jiti Havli¢ek?, Rafael DoleZal?,
Martin Bilek?, Karel Kol4i?

Piirodovédeckd fakulta UHK, Hradecka 1285, 500 03
Hradec Kralové

2Pedagogicka fakulta UK, Magdalény Rettigové 4, 116
39 Praha, karel.kolar@pedf.cuni.cz

Nitrace fenolu nalezi k tradi¢nim uloham v ramci
praktickych cviceni z organické chemie. Ve
vétSiné pripadi se provadi jako reakce fenolu s
kyselinou dusi¢nou nebo dusi¢nanem sodnym a
kyselinou sirovou v makrométitku. V rdmci
trendd ve vyuce chemie orientovanych na
bezpecnost prace je zddouci takové experimentalni
ulohy pfiméfenym zptisobem modifikovat [1-3].

Ptikladem mohou byt nitrace fenolu s vyuzitim
ruznych dusi¢nanti a kyseliny octové, které jsou
realizovany v mikro- nebo semimikroméfitku v
ptitomnosti mikrovin. V této souvislosti jsme se
orientovali na demonstraci prub&hu nitrace fenolu
s vyuzitim dusi¢nanit riznych kovi. V
experimentu bylo pouzito dusi¢nanu sodného,
dusi¢nanu vépenatého, dusicnanu médnatého a
dusi¢nanu zelezitého. Reakce byla provadéna za
definovanych podminek v komer¢ni mikrovinné
troub€. Jestlize je pii nitraci fenolu pouZito

dusi¢nanu  sodného, reakce neprobiha, v
pfitomnosti dusi¢nanu vapenatého se tvofi
mononitrofenoly.  Pfi  pouziti  dusi¢nanu
médnatého  vznikaji ~ mononitrofenoly a

dinitrofenoly, reakce s dusi¢nanem zelezitym vede
k dalSimu zvyseni obsahu dinitrofenoltl v reak¢ni
smési. Vlastni realizace experimentu umoziuje
uplatnéni badatelské metody, napf. zkoumani
vlivu reak¢énich podminek ¢i pouzitych reaktantti
na prib¢h reakce. Experimenty jsou urCeny pro
studenty ucitelstvi chemie, mohou byt vyuzity i v
ramci workshopti pro studenty gymnazii.

Autori dékuji za podporu projektu Erasmus+ 2019-1-
TRO1-KA203-074692 DOSLECTEP a programu PedF
UK Cooperatio.

[1] Sauliova, J.: Vyuziti mikrovinného ohfevu v
laboratornich cvicenich studentt a pro demonstracni
pokusy, Chem. Listy, 96, 9, 761 (2002)

[2] Yadav, U., Mande, H., Ghalsasi, P.: Nitration of
Phenols Using Cu(NOs),: Green Chemistry
Laboratory Experiment, J. Chem. Educ., 89, 2, 268
(2012)

[3] Rusek, M., Sakhnini, S. Bilek, M.: Experiments
Safety - The State of Art at Schools in Czechia.
Chem. Didact. Ecol. Metrol, 27, 1-2, 153 (2022).
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MULTIMEDIALNI VZDELAVANI
V CHEMII

Radana Koudelikova?!, Pavel Starha®

'Piirodovédeckd fakulta, katedra anorganické chemie,
17. listopadu 1192/12, Olomouc 779 00,
koudra0O@upol.cz

Zatazovani multimedialnich technologii do vyuky
chemie, at’ uz na stfednich ¢i vysokych skolach se
stdva novodobym trendem. Postupem casu tak
dochazi k ptizpusobeni nejen vyuky, ale i pohledu
na metodiku, teorii nebo samotné kurikulum.
Informaéni a komunikac¢ni technologie jsou
soucasti moderniho zivota a jsou
i neodmyslitelnou soucasti budoucnosti. Pro
spravné zafazeni téchto technologii do vyuky
chemie je nutné najit spravnou rovnovahu mezi
pouzitim technologie a praktickou, teoretickou
vyukou. Mezi rozSifené, ale ne zcela vyuzité
technologie ve vyuce patii multimedialni tvorba,
jakozto fotografie a videozaznamy. Aby dochazelo
Kk tvorb¢ spravnych vyukovych materiali, musi byt
nejen pochopen samotny princip tvorby, spravna
aplikace, ale i pohled a zajem studentii na danou
problematiku. Natocenim inspirativnich
demonstra¢nich pokusi v oblasti anorganické,
organické i obecné chemie, mize dojit nejen
k prohloubeni znalosti, objasnéni abstraktnosti
pojmt, ale i posilnéni motivace a zvySeni zajmu
studenti o chemii samotnou. V nasledujicim
prispévku bude prezentovano spravné vyuziti
modernich technologii a prizkum jejich zatazeni
vramci vyuky anorganické chemie na vysoké
skole.
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PROFIL A STUDIJNY PLAN
ABSOLVENTA NOVEHO PROFESIJNE
ORIENTOVANEHO STUDIJNEHO
PROGRAMU ,,CHEMICKY LABORANT -
SPECIALISTA“

Zuzana Vargova!, Miroslav Almasit, Michaela
Rendosoval, Renata Oriflakova!, Slavka
Hamul'akoval, Viktor Viglasky?, Jana Sandrejova?,
Maria Ganajova?, Jana Dinajova?, Milan Bur&ak?®, Igor
Danielovi¢*, Igor Choméa®, Peter Marcinov®

1Ustav chemickych vied, Univerzita P.J. Safirika,
Moyzesova 11, Kosice, 04 154, Slovensko,
zuzana.vargova@upjs.sk

2DUSLO, a. s. Sala, vyrobnd prevadzka Strazske,
Priemyselna 720, SK-07222 Strdzske, Slovensko
SKovohuty a.s. 29. augusta 1232, 053 42 Krompachy,
Slovensko

NPPC- Narodné polnohospoddrske a potravindrske
centrum — Vyskumny Ustav agroekoldgie Michalovce,
Hlohoveckd 2, 951 41 Luzianky, Slovensko

SChemko, a.s. Slovakia, Prevadzka svetelnych
stabilizatorov, Priemyselna 720, 072 22 Strazske,
Slovensko

Kriminalisticky a expertizny Ustav Policajného zboru,
odbor prirodovedného skiimania a kriminalistickej
identifikacie, Kuzmanyho 8, 041 02 Kosice, Slovensko

Stcasna odborna verejnost’ v oblasti chemického
priemyslu ako aj verejnych institacii sa v
poslednom obdobi obracia na vzdeldvacie
institicie v oblasti chémie s poziadavkou na
kvalitné vzdelanie absolventov. Na zéklade toho
Ustav chemickych vied PF UPJS v Kogiciach v
spolupraci s odbornikmi z praxe pripravuje
profesijne orientovany Studijny program.
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Studijny plan bol vypracovany v spolupraci praxe
a Skoly a je zamerany na profil absolventov, ktori
budi mat chemické a fyzikadlne znalosti o
vlastnostiach  prvkov, ich zliceninach a
Struktirach, molekulovych a makroskopickych
premenéch a inych javoch, ktoré prebiehaju pri
chemickych procesoch pocas vyroby produktov
chemického priemyslu. Absolventi budd mat’
teoretické a praktické znalosti zo zakladnych
vednych oblasti z oblasti chémie - anorganickej,
analytickej, fyzikalnej, organickej chémie a
biochémie ako aj z oblasti environmentalnej a
farmaceutickej chémie, ekologie. Pocas Studia
ziskaju aj IT zruénosti v jednotlivych oblastiach. V
praxi sa absolvent dokaze orientovat’ v aplikaciach
modernych pristrojovych technik pouzivanych v

analytickych  laboratéoriach v komercnej i
nekomercnej sfére (chemicka vyroba,
biotechnologie, zdravotnictvo, polnohospo—

darstvo, zivotné prostredie, forenzna a pod.) a
praktické skusenosti ziska poc¢as dlhodobej praxe
v poslednom semestri Studia. Prispevok predstavi
Studijny plan ako aj vybrané témy zavereénych
prac  Studentov, ktoré budd vypracovavané
v spolupréci s praxou.

Praca bola podporend Kultirnou a edukacnou

grantovou agentirou MSVVaS SR formou projektu
¢islo: KEGA 006UPJS-4/2021.
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APLIKOVANA CHEMIA, ZIVOTNE
PROSTREDIE A POLYMERY

6Po01

DOES DIESEL CONTAMINATED SOIL
AFFECT MISCANTHUS BIOMASS FOR
FURTHER THERMAL UTILIZATION?

Hana Burdova', Zdenka Kwoczynski®?, Diana
Nebeska?, Karim Suhail Al Souki®, Dominik Pilnaj?,
Barbora Grycova®, Katefina Klemencova®, Pavel
Lestinsky?®, Pavel Kuran?!, Josef Troglt

!Faculty of Environment, Jan Evangelista Purkyné
University, Pasteurova 3632/15, 40096, Usti nad
Labem, Czech Republic, Hana.burdova@ujep.cz
20RLEN UniCRE Inc., Revolu¢ni 84, 400 01, Usti nad
Labem, Czech Republic

SInstitute of Environmental Technology, VSB -
Technical University of Ostrava, 17. Listopadu
2171/15, 70800, Ostrava-Poruba, Czech Republic

The second-generation energy crop Miscanthus x
giganteus (Mxg) produce high amount of biomass
even in marginal or contaminated soils. It can be
utilized energetically or transformed into various
products. To evaluate potential effects on energetic
biomass properties Mxg was grown in diesel
contaminated soils. Combustion heat value
reached average of 17.23 + 0.21 MJ-kg?; leaves
had slightly but significantly decreased heat values
while heat of other parts was comparable to
control. No diesel impacts were observed on the
pyrolysis products yield. Higher amounts of light
hydrocarbons were detected in the pyrolysis gas
from aboveground biomass from contaminated
soil. Diesel contamination significantly decreased
biochar surface. Concentrations of acids and esters
in biooil were increased on the expense of
concentrations of furans in the case of samples
from contaminated soils. No significant effect on
phenols and ketones concentrations in the biooil
was observed. The amount of acetic acid, as the
main biooil component, increased in the above-
and below-ground plant parts along with the higher
diesel concentrations in soil. Despite slight
changes detected, the parameters of the biomass
produced in diesel-contaminated soils present no
obstacle to its energetic utilization and Mxg can be
recommended for productive phyto—management
of such soils.

6P002
MODELLING OF GLYPHOSATE
SORPTION ON ACTIVATED CARBON

Milan Bernauer?, Kirill lablochkin?, Maryna
Kantserova?, Martin Zlamal, Vlastimil Fila*

University of Chemistry and Technology, Prague,
Technicka 5, 166 28 Praha 6, Czechia,
iablochk@vscht.cz

Micropollutants (MP) are persistent substances
added to water due to human activity. Although
their low concentration (10 to 10%g I'%), they can
be a potential threat, especially in the long term.
One of the important MP is glyphosate (GLY) a
broad-spectrum widely used herbicide. Despite its
positive soil-binding properties, GLY could
accumulate in surface water and an efficient
removal of GLY from wastewater raises the need
for separation techniques such as GLY adsorption
on granular activated carbon (GAC). Our study is
aimed at studying the repeated adsorption of GLY
on fresh/aged GAC to simulate the process of GLY
removal procedures and to evaluate the long-term
performance of GAC.

Granular activated carbon (Hydraffin CC,
DONAU-CARBON) was characterized by BET
and TGA/DSC methods. GLY sorption kinetics
onto GAC was studied using BATCH experiments
and flow experiments on a fixed-bed filtration unit
containing 100 g of fresh GAC.

Results from BATCH experiments were processed
by non-linear regression to describe the data by
different kinetic models. The obtained Kinetic
parameters were applied in a dynamic model of a
GAC fixed-bed filtration unit. A satisfactory
agreement was found between the flow
experiments and the predictions based on the data
obtained from the BATCH experiments.

This work is carried out in the frame of project No.
FW03010226 - Development and validation of a
modular solution for WWTP outlets treatment and
reuse, co-financed from the state budget by the
Technology agency of the Czech Republic under the
TREND 3 Programme.
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6P003
MIXED MATRIX MEMBRANES BASED ON
6FDA-BISP FOR BIOGAS PURIFICATION

Kirill lablochkin?, Milan Bernauer!, Zdenék Sofer?,
Vlastimil Filal

1University of Chemistry and Technology Prague,
Technicka 5, 166 28 Prague 6, Czech Republic,
iablochk@vscht.cz

The membrane technology of gas separation is an
alternative to conventional separation methods.
The separation of CO, from gas mixtures is applied
to processes such as the purification of biogas or
the treatment of raw natural gas.

The work focuses on the preparation and
characterization of a mixed matrix membranes
(MMM) based on the novel polymer 6FDA-BisP
and fillers such as UiO-66, ZIF-8, and MXen.
Polyimides synthesized with 4,4-
(Hexafluoroisopropylidene)diphtalanhydride
(6FDA) have attracted the attention because of
their excellent permselecitivity promoted by the
presence of —CF; groups and aromatic rings.
Furthermore, UiO-66, ZIF-8 and MXen particles
are suitable for CO./CH4 separation due to their
structure. The 3D configuration of these fillers
forms a high internal free volume that improves
membrane permeability.

The mass content and type of inorganic fillers are
investigated to determine the separation
characteristics and morphology of the prepared
membranes. The permeation measurement of the
membrane separation efficiency was carried out at
different pressures (2, 4, 6 and 8 Bar) using a
model gas mixture with different ratios of
CO2/CH4 (1/1, 3/1, 1/3). In addition, XRD, BET,
FTIR, TGA, DSC, SEM and EDS have been used
to characterize nanoparticles and MMMs.

6P004

STANOVENIE ACIDITY V SYSTEMOCH
OBSAHUJUCICH CHOLIN CHLORID,
KYSELINU MLIECNU A DIOLY

Veronika Jan¢ikova', Michal Jablonsky*

'Slovenska Technickad Univerzita v Bratislave, Fakulta
chemickej a potravinarskej technoldgie, Ustav
prirodnych a syntetickych polymérov, Oddelenie
dreva, celul6zy a papiera, Radlinského 9 , 812 37
Bratislava, Slovenska republika,
nikus.jancik@gmail.com

Fyzikalno-chemické vlastnosti rozpustadiel patria
medzi Standardné vlastnosti, ktoré sa pouzivaju na
charakterizaciu rozpustadiel v réznych oblastiach.
Oblast’ pouzitia hlboko eutektickych rozpustadiel
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(DES),  prirodnych  hlboko  eutektickych
rozpustadiel (NADES), zmesi s nizkou teplotou
prechodu (LTTM), zmesi s nizkou teplotou
topenia (LMM) alebo jednoducho zmesi
podobnych hlboko eutektickych rozptstadlam
(zmesi podobné DES) nie je vynimkou. Vyber
rozpust'adla hra dolezitt tlohu v procesoch zelenej
chémie. Rozpustadlda maji vplyv na Zzivotné
prostredie, naklady na procesy a bezpecnost’ I'udi.
Na dosiahnutie trvalo udrzatel'ného zivotného
prostredia je dolezité vybrat’ zelené média, ktoré
spinaji Standardné kritéria v zelenej chémii a
technologii, to znamena, Ze su netoxicke,
environmentalne prijatelné a biokompatibilné.
Medzi unikatne a typy rozpustadiel patria zmesi
podobné DES, ktoré svojimi vyznamnymi
fyzikalno-chemickymi vlastnostami, ako je
udrzatelnost’ a biologicka odburatel'nost’ pritiahli
Sirokti pozornost’ vedeckej komunity. Medzi
najdolezitejSie  fyzikadlne  vlastnosti  zmesi
podobnych DES patri kyslost’ a zasaditost’, ktora
urcuje ich pouzitel'nost’ v roznych priemyselnych
odvetviach. Kyslost/zasaditost' rozpustadiel je
parameter, ktory ovplyviuje ich aplikaciu a
zaroven je zakladnou vlastnostou rozpustadiel
alebo systémov. Ciel'om tejto prace bolo stanovit’
kyslost’ titraciou zmesi podobnych DES zlozenych
z cholin chloridu, z kyseliny mlie¢nej a diolov v
roznych molarnych pomeroch a vyjadrit' tato
nameranu vlastnost pomocou miliekvivalentov
kyselin na kilogram rozpustadla.
[1] Jablonsky M., Jan¢ikova V.: Biointerface Res. Appl.
Chem. 167, 13 (2022). )
[2] Jablonsky M., Jan¢ikova V., Sima J., Jablonsky J.:
Energies 9333, 15 (2022).
[3] Jablonsky M., Jan¢ikova V..: J. Mol. Liq. 121731,
380 (2023).
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6P005

STUDIUM MIKROSTRUKTURALNYCH
VLASTNOSTI VYTVRDENEHO
BISFENOLU A DIGLYCIDYLETERU
POMOCOU FRONTALNEJ
POLYMERIZACIE

David Pavel Kralovi¢!, Katarina Cifrani¢ova?!, Ondrej
Sausa®?, Helena Svajdlenkoval:3

!Univerzita Komenského v Bratislave, Prirodovedecka
fakulta, Katedra jadrovej chémie, llkovicova 6, 842 15
Bratislava, Slovenska republika,
david.kralovic1996@gmail.com

2Slovenska akadémia vied, Fyzikalny Gstav, Oddelenie
jadrovej fyziky, DUbravska cesta 9, 845 38 Bratislava,
Slovenskd republika

3Slovenska akadémia vied, Ustav polymérov,
Dubravska cesta 9, 845 38 Bratislava, Slovenska
republika

Tato praca sa zaobera stadiom vol'noobjemovych
vlastnosti epoxidu BADGE (bisfenol A diglycidyl
éter) [1] pomocou pozitronovej anihilacnej
spektroskopie (PALS). BADGE bol pripraveny
frontdlnou polymerizaciou. Bol pozorovany
priebeh frontalnej fotopolymerizacie iniciovanej
teplom a svetlom u skimanej vzorky a nasledne
boli stanovené velkosti lokalnych volnych
objemov v takto vytvrdenej vzorke. Boli stanovené
rychlosti Sirenia frontu v troch réznych reakénych
zbnach - 2 mm od steny, 4 mm od steny a v strede
reakéného valca. Nasledne bola technikou PALS
stanovena vel'kost’ lokalnych vol'nych objemov vo
findlne vytvrdenej vzorke. Na odhad velkosti
jednotlivych volnych objemov v tychto maticiach
bol pouzity semiempiricky kvantovo-mechanicky
model Tao-Eldrup. Vysledky tejto prace mozu
sluzit’ ako vychodisko pre d’alsi vyskum a vyvoj
v oblasti epoxidovych polymérov a suvisiacich
materialov.

Obr. 1 Priebeh frontalnej polymerizacie BADGE.

Autori dakuju agenture APVV za podporu financovania
vyskumu (grant ¢ APVV-21-0335).

[1] M. Herman (2013), Epoxy Resins, Encyclopedia of
Polymer Science and Technology, ISBN
9780470073698.
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6P006

DEGRADATION OF TEXTILE DYES
FROM WASTEWATER BY OXIDATION
PROCESSES

Olga Krupkova?, Libor Dusek*

'Univerzita Pardubice, Fakulta chemicko-
technologicka, Ustav environmentalniho a chemického
inzenyrstvi, Studentska 95, 532 10 Pardubice,
olga.krupkova@student.upce.cz

This work deals with the degradation of textile
dyes in aqueous solutions using advanced
oxidation processes, where dyes like Acid Blue 80.
Acid Green 25 and Reactive Blue 49 were used for
degradation. They are anthraquinone dyes used for
dyeing wool, nylon and polyacrylonitrile. The
resistance of these dyes to biological degradation
is high, therefore, advanced oxidation processes
(AOP) must be used. Solutions of model dyes were
decolorized using systems UV-C, UV-C/H,;0; and
using the photo-Fenton reaction. In the UV-C and
UV-C/H,0, systems, the dyes were degraded in
the pH range 3-11 and for the photo-Fenton
reaction, the pH varied in the smaller range of 3-7.
At higher pH already kinetic measurements for the
photo-Fenton reaction were no longer possible due
to inhomogeneity of the measured reaction
mixtures. Kinetic experiments were carried out in
a 10% molar excess of  hydrogen
peroxide,necessary for the overall mineralization
of model dyes and at the same time the molar ratio
of hydrogen peroxide to Fe?* ions during photo-
Fenton reactions was always 10:1 [1, 2].

This work was supported by the Student Grant
Competition 2023 (SGS_2023_002).

[1] Kuchtova G., Chylkova J., Vana J., Vojs M., Dusek
L..: J. Electroanal. Chem., 863 (2020).

[2] Palar¢ik J., Krupkova O., Peroutkova P., Malat'ak J.,
Velebil J., Chylkova J., Dusek L.: Catalysts, 12(6),
644 (2022).

6P007v L
VYUZITIE ZHASACOV K
CHARAKTERIZACII ELEKTROD

Gabriela Kuchtova

Univerzita Pardubice, Fakulta chemicko-
technologickd, Studentska 95, 532 10 Pardubice,
gabriela.kuchtova@upce.cz

Na identifikaciu reaktivnych ¢inidiel vznikajacich
na povrchu bérom dopovanej diamantovej
elektrody (BDDE), vratane tych oxida¢nych, sa
bezne pouziva zhaSanie [1]. Stupen inhibicie
reakcie pridavkom zhasaca je mozné vyuzit' na
vyhodnotenie prispevku prislusnych reaktivnych
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druhov pri degradacii organickych latok. Znamena
to, ze ¢im vysSia je inhibicia, tym sa cinidlo
uplatituje v reakcii vo vdcsej miere. NajlepSie su
popisané systémy na selektivne zhaSanie radikalov
v prostredi siranov. Metanol a etanol sa vyuzivaju
jednak na vychytavanie siranovych, jednak
hydroxylovych radikalov. Na selektivne zhaSanie
hydroxylovych radikalov sa pouziva t-butanol [2].
V pritomnosti chloridov reaguje aj so vznikajucimi
chloridovymi radikalmi [3]. Je vhodné otestovat’
rozne koncentracie zhaSaca, na najdenie takej,
ktord skuto¢ne pokryje vychytanie vsSetkych
cielovych radikdlov. Z tohto dévodu bolo do
pracovného elektrolytu s obsahom siranov a
modelovym organickym polutantom pridané r6zne
mnozstvo vybranych zhasacov. Mohlo tak dojst’ k
najdeniu oxida¢ného ¢inidla, ktoré sa povazuje za
najucinnejsie z hladiska degradacie modelového
polutantu. K zabrzdeniu reakcie dochadzalo v
roznej miere, ¢o poukazovalo na odpovedajlice
vychytanie generovanych radikélov pritomnym
zhasa¢om a prispelo k charakterizacii testovanej
elektrédy.
[1] Wang L., Lan X., Peng W., Wang Z.: Journal of
Hazardous Materials, 408 (2021).
[2] Xie J., Zhang C., Waite T. D.: Water Research, 217
(2022).
[3] Yang Y., Ramos N. C., Clark J. A., Hillhouse H. W.:
Water Research, 221 (2022).

6P008

STUDIUM EKOTOXICITY XENOBIOTIK
NA VYBRANYCH RIASACH A
KOROVCOCH

Milo$ Luk4g?, Martin Bajcural, Martin Pisar¢ik®

IFarmaceuticka fakulta UK v Bratislave. Katedra
chemickej teorie lieciv, Kalinciakova 8, 832 32
Bratislava, lukac@fpharm.uniba.sk

Vplyv xenobiotik na Zivotné prostredie je mozné
skimat’ prostrednictvom r6éznych rastlinnych
a zivo¢isnych modelov. Ekotoxikoldgia za tymto
ucelom Casto pouziva vodné organizmy, kedze
mnohé z cudzorodych latok sa akumuluja vo
vodnom  prostredi. Nariadenie  Eurdpskeho
parlamentu a Rady (ES) ¢. 1907/2006 (REACH)
[1] vyzaduje Gdaje hlavne o akutnej a chronickej
toxicite zlicenin na rybach, koérovcoch, riasach
ainych vodnych rastlinich. V ramci nasho
vyskumu sme sa zamerali na stadium réznych
organizmov ako potencidlnych rastlinnych
a zivo¢iSnych modelov pouzitel'nych v ekotoxi—
kologickych  testoch. Rastlinné organizmy
predstavovali druhy z celadi Volvocidae,
Scenedesmaceae a Euglenaceae. Zastupcovia z
Celadi  Daphniidae, Mysidae, Triopsidae,
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Branchipodidae a Lepthesteriidae reprezentovali
Siroki  paletu korovcov. Experimenty sme
uskuto¢nili v modifikovanom médiu COMBO [2],
ktoré sluzilo na kultivaciu vsetkych skiimanych
organizmov. Roztok obsahoval zZmes
anorganickych zlt¢enin zahtiajucich 25 prvkov a
bol doplneny ovitaminy Bl, B7 aB12.
Dvojchroman draselny sme pouzili ako Standardnu
porovnavaciu  zli€eninu, ktord vyjadrovala
citlivost ~ skamanych  organizmov v rdmci
ekotoxikologickych testov.

Praca vznikla s podporou grantu VEGA 1/0686/21.

[1] Nariadenie Eur6pskeho parlamentu a Rady (ES) ¢.
1907/2006

[2] Kilham S. S., Kreeger D. A., Lynn S. G., Goulden
C. E., Herrera L.: Hydrobiologia 377, 147 (1998).

6P009

DEVELOPMENT OF FILAMENTS FOR
FDM 3D PRINTING OF ORAL SOLID
DOSAGE FORMS

Jana Machackova, Marie Nevyhos$téna, Kevin
Matzick, Alena Komersova

Department of Physical Chemistry, Faculty of
Chemical Technology, University of Pardubice,
Studentska 95, 532 10 Pardubice 2, Czech Republic,
jana.machackova3@student.upce.cz

Fused Deposition Modeling (FDM) 3D printing
technology finds new applications across fields. It
allows easy transfer of a digital model to a 3D
object, is suitable for small-scale production and
has the potential for the preparation of
personalized dosage forms. The main advantage of
FDM 3D printing is its flexibility. A computer-
aided design (CAD) model can be edited
immediately as needed, and products from various
materials can be created in a relatively short time
if a suitable feedstock is available in the form of
thermoplastic filament [1]. In the printing of oral
dosage forms, a key obstacle is the lack of suitable
filaments meeting the safety criteria for human
administration [2]. Our research group is dealing
with this problem. We use hot-melt extrusion for
the preparation of filaments based on biopolymers,
investigate their properties and test their
application in the printing of solid drug forms. We
aim at the preparation of controlled-release
products. Therefore, we also study the dissolution
properties of the products and the kinetics and
mechanism of drug release. In the presented work,
we mainly focus on the possibility of processing
various pharmaceutical-grade ingredients into a
filament of constant diameter and parameters
suitable for 3D printing.
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The authors thank for financial support of the Ministry
of Education, Youth and Sports of the Czech Republic
(project SGS 2023 008), and Colorcon, which supplied
the samples of AFFINISOLTM 15 LV.

[1] Dumpa, N., Butreddy, A., Wang, H., Komanduri,
N., Bandari, S., Repka, M.: International Journal of
Pharmaceutics. 600, 120501 (2021).

[2] Oladeji S., Mohylyuk V., Jones D. S., Andrews G.
P.: International Journal of Pharmaceutics. 616,
121553 (2022).

6P010 )
ANTROPOGENNI GADOLINIUM
VSTUPUJICI DO POTRAVNIHO RETEZCE

Frederika Misikova', Anna Krejéoval, Jan Patocka?

1Ustav environmentdlniho a chemického inzenyrstvi,
Fakulta chemicko-technologicka, Univerzita
Pardubice, Studentskd 573, 532 10 Pardubice, Ceskd
republika, frederika.misikova@student.upce.cz
2Katedra analytické chemie, Fakulta chemicko-
technologickd, Univerzita Pardubice, Studentska 573,
532 10 Pardubice, Ceskd republika

Gadolinium je jeden ze 17 prvkd vzacnych zemin
(REE) [1] a v dne$ni dobé je povazovano za
potencionalné mozny kontaminant Zivotniho
prosttedi. Z divodu jeho rozsifeného pouziti
v mnoha odvétvich primyslu, mediciné i
zemédélstvi [1, 2] se dostava do zivotniho
prosttedi v chemickych forméch, ve kterych se
bézné nevyskytuje [1-3]. Zde antropogenni Gd
zpusobuje obohaceni oproti pfirozenému obsahu a
také oproti koncentracim ostatnich REE [1, 3].
Tento fenomén byl poprvé popsan v 80. letech 20.
stoleti a pojmenovan gadoliniovd anomalie
s prahovou hodnotou 1,5 [3].

Studie méla za cil sledovat mnozstvi gadolinia
antropogenniho puvodu ptitomného v potravinach
pro béznou konzumaci, jako jsou mouka, ryze,
mrkev a nasledné vyhodnotit gadoliniovou
anomalii. Byla provedena prvkova analyza
vybranych REE (Ce, Dy, Er, Eu, Gd, Ho, La, Lu,
Nd, Pr, Sm, Tb, Tm, Y, Yb) za vyuziti hmotnostni
spektrometrie s ionizaci v indukéné vazaném
plazmatu. Pfed analyzou byly vzorky rozlozeny
v mikrovinné zafizeni v prostfedi rozkladnych
¢inidel, a to podvarové 65% HNO3s a 30% H20..
Ve vzorcich potravin byla potvrzena pritomnost
antropogenntho Gd a  zji§téna  pozitivni
gadoliniovd anomaélie.

Prace wvznikla za podpory studentského grantu
SGS 2023 002 ,, Vyzkum pokrocilych metod a procesii
environmentalni chemie a inzenyrstvi a udrZitelného a
regenerativniho rozvoje podnikii*. Podekovani patii
také vSem zicastnénym za odebrané vzorky potravin.

[1] Zare-Dorabei R., Norouzi P., Ganjali M.R.: J.
Hazard. Mater. 171, 1-3 (2009).

[2] Zamani H.A., Rajabzadeh G., Ganjali
Norouzi P.: Anal. Chim. Acta. 598, 1 (2007).

[3] Bendakovska L., Krejéova A., Cernohorsky T.,
Zelenkova J.: Chem. Pap. 70, 9 (2016).

M.R.,

6Pol11

RELATIONSHIP BETWEEN THE
STRUCTURE-BASED CLASSIFICATION
AND SUBSTRATE SPECIFICITY OF a-L-
ARABINOFURANOSIDASES

Walid Moussa?, Vladimir Puchart!

Ynstitute of Chemistry, Slovak Academy of Sciences,
Dubravské cesta 9, 845 38 Bratislava,
chemwali@savba.sk

o-L-Arabinofuranosidases (EC 3.2.1.55) release
the terminal non-reducing-end a-L-
arabinofuranosyl residues from a-L-arabinosides.

o-R
‘\J o—L-Arabinofuranosidase D\ww
OH —_— OH OH 4+ R-OH
Ho"™ HO™

CH OH
a-L-Arabinofuranoside L-Arabi 10se Agly

0.

These enzymes are grouped to glycoside hydrolase
families 43, 51, 54 and 62 in Carbohydrate Active
enZymes database [1, 2]. We examined the
catalytic activity and specificity of 34 a-L-
arabinofuranosidases classified into GH43 (14
subfamilies), GH51 and GH62 families in order to
reveal the structure-function relationship of these
diverse enzymes.

Arabinofuranosidase activity strongly depended
on the substrate. None of the eznymes was able to
efficiently liberate arabinose from all three
polymers used. Debranched arabinan hydrolyzing
enzymes, found in GH62 and GH51 families and
only in GH43_26 subfamily, were also active on
linear arabinooligosaccharides. The activity on
branched arabinan, usually accompanied with
short arabinooligosaccharides debranching, was
found also in some GH62 and GH51
representatives, however, is rare among GH43
enzymes. Dearabinosylation of arabinoxylan was
more frequent among GH43 members and
relatively less frequent in GH51 enzymes, and
ususally coincided with the dearabinosylation of
arabinoxylooligosaccharides. There is a strict
separation of the regiospecificity between the
enzymes debranching singly arabinosylated
(AXH-m) and doubly 2,3-arabinosylated (AXH-
d3) xylopyranosyl residues. In some cases the
AXH-m enzymes showed a somewhat relaxed
regiospecificity exhibiting also AXH-d3 activity,
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albeit only towards the substrates diarabinosylated
at the non-reducing-end xylopyranosyl residues.

This work was supported by the Slovak Research and
Development Agency under the Contract no. APVV-20-
0591, and by Scientific Grant Agency under the
contract no. 2/0171/22.

[1] Drula E., Garron M.-L., Dogan S., Lombard V., et
al.: Nucleic Acids Res. 50, D571 (2022).

[2] Lagaert S., Pollet A., Courtin C. M., Volckaert G.:
Biotechnol. Adv. 32, 316 (2014).

6P012

ROOM TEMPERATURE SYNTHESIS AND
AMINE-FUNCTIONALIZATION OF ZIF-8
FOR ENHANCED CO, CAPTURE

Viktorie Neubertova?!, Vaclav Svor¢ik?, Zdeiika
Kolskat

ICentre for Nanomaterials and Biotechnology, Faculty
of Science, J. E. Purkyné University, Pasteurova 15,
40096 Usti nad Labem, Czech Republic,
viki.kivi2l@gmail.com

2Department of Solid State Engineering, University of
Chemistry and Technology, 166 28 Prague 6, Czech
Republic

The wurgent need to mitigate increasing
atmospheric  CO; levels requires efficient
approaches [1, 2]. This study focuses on enhancing
the CO; capture capacity of the metal-organic
framework (MOF) ZIF-8 through a room
temperature synthesis and amine-
functionalization. We investigated the impact of
four amino-compounds: (i) tetraethylen—
epentamine (TEPA), (ii) hexadecylamine (HDA),
(iii) ethanolamine (ELA) or (iv) cyclopropylamine
(CPA) on the chemical structure, size, surface area
and porosity. Varying the concentrations of these
amino-compounds revealed distinct effects. The
ZIF-8 sample functionalized with the highest
tested TEPA concentration exhibited a significant
33.3 % enhancement in CO. capture efficiency
over pristine ZIF-8. Additionally, the least
concentrated HDA and CPA samples showed
notable improvements, with enhancements of 46.6
% and 18.6 %, respectively. These findings
highlight the potential of simple synthesis and
functionalization techniques for MOFs in
enhancing their CO, capture capabilities. The
study provides new opportunities for developing
strategies to mitigate CO; emissions using MOFs.
By leveraging room temperature synthesis and
functionalization, these innovative approaches
hold promise for advancing sustainable CO;
capture technologies. Future research can build
upon these findings to optimize MOF design and
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functionalization techniques for
efficient CO- capture.

even more

This work was supported by the Czech Science
Foundation GACR under project No. 23-05197S and
project UJEP-SGS-2022-53-004-2.

[1] Sumida K. et al: Chem. Rev., 112, 724 (2012).
[2] Mahajan S., Lahtinen M.: J. Environ. Chem. Eng.
10, 108930 (2022).

6P013

DISSOLUTION TESTING OF NEW
POTENTIAL DRUGS FOR ALZHEIMER'S
DISEASE

Marie Nevyhosténa!, Alena Komersova?l, Jana
Machéckova?, Vladimir Pejchal®, Sarka Stépankoval

'Faculty of Chemical Technology, University of
Pardubice, Studentska 95, 532 10 Pardubice,
st54183@upce.cz

Due to the widespread use of sulfonamides and
lipids, sulfonamides have become the most
commonly used antibacterial drugs of the present
day, they are also featured anti-inflammatory and
anticancer effects. They act like antioxidants and
carbonic anhydrase inhibitors. So, they are used to
treat Alzheimer's disease, a neurodegenerative
disorder characterized by cognitive dysfunction
and dementia. According to current estimates,
around 50 million people are affected by the
disease. Unfortunately, drugs for Alzheimer's
disease and its progression have not yet been
discovered. There are several approaches in the
symptomatic treatment of this disease. Therefore,
the development of new, less toxic and more
effective substances is of critical importance.[*2

A family of new compounds with a sulfonamide
functional group were prepared by six-step
synthesis. It succeeded in growing a single crystal
and confirming the structure of the final substance
by X-ray analysis. A biological activity assay was
performed and dissolution behaviour of selected
compounds was studied through hydrophilic and
lipophilic matrix tablets. Some substances
displayed remarkable biological activity and
became a subject of interest for further extensive
testing.

This work was supported by the Ministry of Education
of the Czech Republic (project SGS 2023 008).

[1] Akocak S., Boga M., Lolak N., Tuneg M., Sanku R.:
J. Tur. Chem. Soc. 63-70, 6 (2019).

[2] LiuH., Zhang B., Zhao W., Yu X., Zhu W., Xia Ch.,
Zhou Y.: ACS Omega 34796-34804, 6 (2021).
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6Po014

PRIPRAVA A CHARAKTERIZACE
POREZNICH UHLIKATYCH MONOLITU
NA BAZI CELULOZY

Alzbéta Parchanska?

1Katedra chemie, Prirodovedecka fakulta, Ostravska
univerzita, 30. dubna 22, 701 03 Ostrava,
alzbeta.parchanska@osu.cz

Celul6éza je nejrozsitenéj$im biopolymerem na
zemském povrchu, ro¢né ji vznikd az 1,5%109 tun.
Je hlavni stavebni latkou rostlinnych bunécnych
stén, a proto je na celém svét€¢ k dispozici
prakticky v neomezeném mnozstvi.

Cilem této prace je optimalizace piipravy
poréznich uhlikatych monolitd obohacenych
casticemi kovl (zelezo, méd’, mangan a zinek)
resp. oxidy téchto kovl. Zdrojem uhliku pro
pripravu téchto monolitd je mikrokrystalicka
celuléza rozpusténa ve vychlazeném roztoku
hydroxidu sodného [1]. Tento postup, na rozdil od
“tradi¢nich” zplsobl rozpousténi celulozy [2],
nevyzaduje jeji chemickou modifikaci a je proto
jednodussi a Setrn€jSi k Zivotnimu prostredi.
Zmrazenim roztoku celulozy vznikne celuldozovy
gel, ktery je po regeneraci a vysuseni pyrolyzovan
v inertni atmosféte.

Vlastnosti  poréznich  uhlikatych  monolitt,
zejména porozita, stupen grafitizace uhliku, stupen
oxidace obohacujicich kovi a velikost jejich
Castic, jsou ovlivnény vSemi kroky pfipravy,
zejména zplUsobem regenerace a teplotou
pyrolyzy. Obohacovani riznymi kovy rovnéz vede
k uhlikatym monolitiim s rlznou porozitou a
stupném grafitizace uhliku.

Optimalné pfipraveny porézni uhlikaty monolit
vykazuje dostateénou mezoporozitu, ktera je
nezbytna pro minimalizaci difuznich omezeni.

Autorka dékuje za podporu poskytnutou vyzkumnou
infrastrukturou NanoEnviCz, podporenou
Ministerstvem Skolstvi, mladeze a télovychovy Ceské
Republiky v ramci projektu LM2018124.

Autorka dékuje Mgr. Tomdasi Zelenkovi, Ph.D. za
méreni porozity uhlikatych monoliti.

[1] Kryeziu A. et al.: Industrial Crops & Products 183,
11 4961 (2022).

[2] Kryeziu A, Slovak V., Parchanska A.: Polymers 14,
1621 (2022).
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6P015

HYDROPHILIC POLYMER CONJUGATES
WITH OCTAHEDRAL MOLYBDENUM
CLUSTERS: POTENTIAL
NANOMATERIALS FOR
PHOTODYNAMIC THERAPY

Michal Pechar’, Robert Pola!, Marina Rodrigues
Tavares?, Kaplan Kirakci?, Tomas Ptibyl3, Jaroslav
Zelenka®, Tomas Ruml3, Kamil Lang?, Tom4s Etrych®

YInstitute of Macromolecular Chemistry of the Czech
Academy of Sciences, Heyrovského nameésti 2, 162 06
Prague 6, Czech Republic, pechar@imc.cas.cz
2Institute of Inorganic Chemistry of the Czech
Academy of Sciences, 250 68 Husinec-Rez 1001,
Czech Republic

SDepartment of Biochemistry and Microbiology,
University of Chemistry and Technology Prague,
Technickd 5, 166 28 Praha 6, Czech Republic

Octahedral molybdenum clusters (Mos) have been
intensively studied as photo/radiosensitizers for
photodynamic therapy applications [1, 2].
However, their delivery to the desired target can be
hampered by its limited solubility, low stability in
physiological conditions, and inappropriate
biodistribution, thus limiting the therapeutic effect
and increasing the side effects of the therapy. To
overcome such obstacles and to prepare
photofunctional nanomaterials, we employed
biocompatible and water-soluble copolymers
based on N-(2-hydroxypropyl)-methacrylamide
(pHPMA) [3] as carriers of Mos clusters. The
luminescent properties of Mo clusters were
preserved upon conjugation with the polymers; the
polymer conjugates exhibited an efficient
guenching of their excited states leading to
production of singlet oxygen (O(*Ag)) which is
crucial for a successful photodynamic treatment.
The conjugates prepared by azide-alkyne
cycloaddition displayed high colloidal stability in
a physiological phosphate buffer in addition to
high  luminescence quantum vyields. The
illumination of HelLa cells after 24 h of incubation
with polymers bearing Mos caused strong
phototoxic effect. While conjugation of Mog to the
HPMA-based copolymer only slightly increased
its phototoxicity, it significantly lowered its dark
toxicity allowing for a noticeably wider
therapeutic window, thus diminishing side-effects
during the PDT. The HPMA copolymers are
suitable nanocarriers for molybdenum cluster-
based photosensitizers intended for photodynamic
therapy.
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Fig. 1 Schematic representation of the molybdenum
cluster complex [Mogls(N3)s]> (A) and poly(HPMA-
co-MA-B-Ala-DBCO) (B).

We gratefully acknowledge the financial support from
the Czech Science Foundation (grant No. 21-11688S).

[1] Tavares M., Kirakci K., Kotov N., Pechar M., Lang
K., Pola R., Etrych T.: Nanomaterials 12, 3350
(2022).

[2] Kirakci K., Zelenka J., Rumlova M., Cvacka J.,
Ruml T., Lang K.: Biomater. Sci., 7, 1386 (2019).

[3] Kopecek J., Kopeckova P.: Adv. Drug Deliv. Rev.,
62, 122 (2010).

6P016

PRIPRAVA A HODNOCENI
OBALOVACICH SMESI PRO SUCHE
OBALOVANI LEKOVYCH MIKROFOREM
S RIZENYM UVOLNOVANIM

Lucie Sedla¢kové?!, Ale§ Franc?, Sylvie Pavlokova!

IMasarykova univerzita, Farmaceuticka fakulta, Ustav
farmaceutickeé technologie, Palackého tr. 1946, 612 00
Brno, 507216@muni.cz

Suché obalovani patfi v soucasné dob&é mezi
ptijatelné alternativy, zleviujici a zjednodusujici
klasickou proceduru s pouzitim kapalného
dispergantu. Vyhodné¢ se nabizi metoda, kdy
membrana neni vytvafena odpafovanim kapaliny,
ale tavenim filmotvorné smési. K tomu je mozné
vyuzit pevnou disperzi s obsahem filmotvorné
latky a latky s nizkou teplotou tani, kam patii napf.
vosky. Touto binarni smési v pevném stavu jsou
jadra nejprve obalena, pfiCemz smés pouze
adheruje na jejich povrch. Poté se za zvysené
teploty vytvari monodisperzni film, ktery umozni
fizené uvoliovani latky obsazené v jadru.
Vyhodné je mozné pouzit teploty, pii které
zarovenn dochdzi ke skelovaténi pouzité
filmotvorné latky [1].

Byly pfipraveny obalové smési sestavajici z latky
s nizkou teplotou tani ze skupiny vosku
(Bonuwax®, Biogrund, Némecko) a polymeru,
zajistujiciho prodlouzené ¢i zpozdéné uvoliovani
modelovych latek (Eudragit® L, S, RL, RS, Evonik
Industries, Némecko & Ethocel™, Colorcon,
USA) ve tfech pomérech (1:1, 1:3 a 3:1).

Obalové smési byly hodnoceny z hlediska béznych
fyzikalnich charakteristik. Sledovéna byla jejich
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velikost a morfologie. Smési s optimalnimi
vlastnostmi budou pouzity na obaleni jader s jiz
ovefenym slozenim (pelety ¢i minitablety),
ptricemz vedle béznych fyzikalnich vlastnosti bude
metodou disoluce sledovana kinetika uvoliiovani
[2, 3].

Prdce vznikla za podpory MSMT v ramci Specifického

vysokoSkolského vyzkumu (projekt
MUNI/A/1108/2022).

[1] Garajova, M., Franc, A., et al.: Chem. Listy 114(1),
34-40 (2020).

[2] Gupta, S., Thool, P., et al.: Int. J. Pharm 587,
119571 (2020).

[3] Neumann, D., Muselik, J., et al.: Biopharm. Drug
Dispos. 38(8), 458-463 (2017).

6Po017

FLUORESCENT NANODIAMONDS
MODIFIED WITH HYALURONIC ACID
FOR TARGETED CANCER CELL
THERANOSTICS

Hana Spanielova!, Jitka Neburkova® Jan Barto, Petr
Cigler?
Ynstitute of Organic Chemistry and Biochemistry of

the Czech Academy of Sciences, Flemingovo namésti
542/2, 160 00 Praha 6, Czech Republic,
hana.spanielova @uochb.cas.cz

Fluorescent nanodiamonds (FND) can be used as
drug carriers and biosensing agents in
nanomedicine. ~ We  investigated = whether
hyaluronic acid (HA) could be used to target FNDs
to CD44 receptors, which are important
biomarkers for cancer stem cells. FNDs were
coated with a thin silica layer bearing an alkyne-
modified poly(2-hydroxypropyl) methacrylamide
(HPMA\) coating. The conjugation strategy for HA
(~15 kDa) was based on a reactive, fluorescently
labeled heterobifunctional linker containing azide
group (for attachment to the FNDs), reactive
aminooxy group (for conjugation to aldehyde
group on HA disaccharide), and a fluorescent
probe (Bodipy). We tested the FND-HA system on
MDA-MB-231 human breast tumor cells with a
high density of CD44 receptors. Confocal
microscopy and flow cytometry were used to
verify the targeting properties of FND with HA.
The results of our study indicate that FNDs coated
with HA have some degree of selectivity when
interacting with CD44-expressing cells, but the
targeting efficiency of HA is not as high as that of
other tight-binding ligands observed in our
previous studies [1, 2].
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[1]J. Neburkova et al., in Integrin Targeting Systems
for Tumor Diagnosis and Therapy, Springer, New
York, NY, 2018), pp. 169-189.

[2] J. Neburkova et al., Mol. Pharm. 15, 2932-2945
(2018).

6P018 o )
3D TISK INDIVIDUALIZOVANE LEKOVE
FORMY

Martin Vesely?, Jan Elbl, David Zaruba®

1Ustav farmaceutické technologie, Farmaceuticka
fakulta, Masarykova univerzita, Palackého tiida
1946/1, 612 00 Brno, 460848@muni.cz

3D tisk je v poslednich letech pomérné rychle se

rozvijejici metodou pftipravy ruznych lékovych

forem. Jsou dokumentovany uspésné piipady
pfipravy tablet ¢i orodispergovatelnych filmu.

Hlavni vyhodou této metody je predevSim

moznost volby velikosti ¢i tvaru dané lékové

formy a mimoto i druh a mnoZzstvi pomocnych a

lécivych latek. Ztoho profituji predevSim

specifické skupiny pacientd, jez jsou svymi
potfebami odlisné od vétSiny pacientd. Jmenovité
se jedna napfiklad o pacienty pediatrické Cci

geriatricke [1, 2].

Cilem vyzkumného projektu je pfiprava

individualizované Zzvykatelné 1ékové formy pro

pediatrické pacienty pomoci SSE 3D tisku ve
vhodném tvaru, velikosti a o vhodné chuti, nebot’
pravé tyto parametry byvaji klicové pro dobrou
compliance pediatrickych pacienti [1]. Pozornost
je téz vénovana mechanickym vlastnostem
kritickym pro manipulaci s lékovou formou.

Vyuzito je predev§im pfirodnich polymert,

plastifikatord, zahust'ovadel ¢i sladidel.

[1] Seoane-Viafio, 1., et al. Semi-solid extrusion 3D
printing in drug delivery and biomedicine:
Personalised solutions for healthcare
challenges. Journal of Controlled Release, 2021,
332: 367-389.

[2] Johannesson, J, et al. 3D-printing of solid lipid
tablets from emulsion gels. International journal of
pharmaceutics, 2021, 597: 120304.

6P019

SEPARACE VYBRANYCH
MIKROPOLUTANTU Z VODY S RUZNOU
SOLNOSTI POMOCI NANOFILTRACE

Martin Zlamal®, Karel Pechal, Zoran Zwaan?

Wysokd skola chemicko-Technologicka v Praze, Ustav
anorganickeé technologie, Technicka 5, 166 28 Praha
6, zlamalm@vscht.cz

Kontaminace odpadnich vod mikropolutanty, tedy
antropogennimi latkami zneciStujicimi prostiedi,
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jejichz koncentrace je na urovni mikrogramt az
nanogramii na litr je v oblasti recyklace odpadnich
vod zdvaznym problémem. At uz se jednd o
biologicky ¢i jinak odbouratelné latky nebo
perzistentni polutanty, je pro rozsifeni moznosti
vyuziti riznych typt odpadnich vod nutné tyto
latky z vody odstratiovat. Vhodnou metodou miize
byt koncovd separace pomoci membranoveé
technologie jako je napt. nanofiltrace. Produktem
je permeat s podstatné niz§i koncentraci
polutantti.. V retentdtu se jejich koncentrace
naopak zvySuje a je pak mozno je uCinngji
odstrafiovat napt. adsorpci na aktivnim uhli, &i
pomoci ruznych pokrocilych oxidacnich procest.
V ptipadé odpadnich vod lze pocitat s vyssi
solnosti ~ vody  zplsobenou  rozpustnymi
anorganickymi solemi, ktera mize vyrazné
ovlivnit separa¢ni schopnosti membrany. Tato
prace se zabyva studiem separacnich vlastnosti
nanofiltraéni membrany vi¢i riznym polutantim
jako jsou napt. umela sladidla Acesulfam-K a
Sacharin, selektivni herbicid Glyfosat ¢i
analgetikum Ibuprofen ve vodach s riznou
solnosti. Pro ovéteni separacnich schopnosti byly
pro vlastni experimenty pouzity zvySené
koncentrace polutantti v fadu stovek a desitek mg/I
umoziujici detekci pomoci iontové a vysokotlaké
kapalinové chromatografie. Byly vyhodnoceny
vlivy koncentrace a typ ptitomnych anorganickych
soli na permeabilitu jednotlivych mikropolutantt
pti riznych zvolenych parametrech nanofiltrace.

Tato prace byla realizovana v ramci projektu
FWO03010226 - Vyvoj a validace modularniho reseni
pro docisténi a recyklace odtokit COV, financovaného
se statni podporou Technologické agentury CR a
Ministerstva primyslu a obchodu CR v ramci
Programu TREND.

6P020

FAST SURFACE HYDROPHILIZATION
VIA ATMOSPHERIC PRESSURE PLASMA
POLYMERIZATION FOR BIOLOGICAL
AND TECHNICAL APPLICATIONS

Hana Dvotakova, Jan Cech, Monika Stupavska,
Lubomir Prokes, Jana Jurmanovd, Vilma Bursikov4,
Jozef Rahel’, Pavel Stahel

Department of Physical Electronics, Faculty of
Science, Masaryk University, Kotlarska 2, Brno, 611
37, Czech Republic

Polymeric surfaces can benefit from functional
modifications prior to using them for biological
and/or technical applications. Surfaces considered
for biocompatibility studies can be modified to
gain beneficiary hydrophilic properties. For such
modifications, the preparation of highly
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hydrophilic surfaces by means of plasma
polymerization can be a good alternative to
classical wet chemistry or plasma activation in
simple atomic or molecular gasses. Atmospheric
pressure plasma polymerization makes possible
rapid, simple, and time-stable hydrophilic surface
preparation, regardless of the type and properties
of the material whose surface is to be modified. In
this work, the surface of polypropylene was coated
with a thin nanolayer of plasma-polymer which
was prepared from a low-concentration mixture of
propane-butane in nitrogen using atmospheric
pressure plasma. A deposition time of only 1
second was necessary to achieve satisfactory
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hydrophilic properties. Highly hydrophilic, stable
surfaces were obtained when the deposition time
was 10 seconds. The thin layers of the prepared
plasma-polymer exhibit highly stable wetting
properties, they are smooth, homogeneous,
flexible, and have good adhesion to the surface of
polypropylene substrates. Moreover, they are
constituted from essential elements only (C, H, N,
0). This makes the presented modified plasma-
polymer surfaces interesting for further studies in
biological and/or technical applications.
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7Po01

MATEMATICKE MODELOVANI VLIVU
GEOMETRIE KANALU PRO PROUDENI{
PLYNU LISOVANYCH KOVOVYCH
BIPOLARNICH DESEK NA VYKON PEM
PALIVOVEHO CLANKU

Miroslav Hala!, Roman Kodym?, Martin Prokop?,
Martin Paidar?, Karel Bouzek!

1Ustav anorganické technologie, Vysokd skola
chemicko-technologicka v Praze, Technicka 5, 166 28
Praha 6 — Dejvice, kodymr@vscht.cz.

Vodikové palivové ¢lanky S protonové vodivou
membranou (PEMFC) piedstavuji zakladni ¢lanek
trvale udrzitelné vodikové ekonomiky. Jedna se o
zafizeni umoznujici pfeménu chemické energie
vodiku na energii elektrickou s vysokou Gc¢innosti
pfi relativné nizkych teplotach. Z&kladnim
konstrukénim prvkem PEMFC jsou bipoléarni
desky (BP) =zajistujici elektrické propojeni
jednotlivych ¢lankdt ve svazku a rovnomérny
rozvod plynt v aktivni plose. Tradi¢né jsou
kanalky pro rozvod plynt v grafitové nebo
kompozitni BP vyrabény frézovanim, coZz
predurcuje pravothlou geometrii prifezu kanalka.
V soucasné dobé se vSak vyzkum zameéfuje na
vyvoj tenkych  kovovych BP s kanalky
vytvofenymi lisovanim. Tyto BP maji oproti
tradicnim  materidlim fadu vyhod: vysSi
elektrickou vodivost, niz§i hmotnost a efektivnéjsi
vyrobni proces. Vzhledem k povaze vyroby
kovovych BP je vSak tieba zvazit nové geometrie
kanald, snimiz je zatim obecna zkuSenost
nedostatecnd, zejména pokud jde o vliv geometrie
lisovanych  kanalki na jejich schopnost
distribuovat reakéni plyny a odvadét generované
teplo a kapalnou vodu. V ramci této préace bylo
pouzito matematické modelovani pro analyzu
vlivu tvaru lisovanych kanalki na vykon PEM FC.
Byl navrzen troj-rozmérny, izotermni, stacionarni
»continuum-mechanics®“ model feseny metodou
konec¢ny prvki v programu COMSOL. Z vypoctu
byly navrZeny intervaly optimalni geometrie
kanalu, coz piispiva K rychlejsimu vyvoji a
komercializaci novych BP.

Projekt financovan z dotacniho programu KAPPA pro
aplikovany vyzkum, experimentalni vyvoj a inovace
provozovaného Technologickou agenturou CR a z EEA
fondii  Norska (projekt akronym CORE, ¢
TO01000306).

7P002 . )
LIKVIDACE ODPADU Z VYROBY
TRASKAVIN

Libor Mastny?, Miloslav Lhotka?

YWSCHT Praha, Ustav anorganické chemie, Technicka
5, 166 28 Praha 6, mastnyl@vscht.cz

2YSCHT Praha, Ustav anorganické technologie,
Technické 5, 166 28 Praha 6

Soucasna evropska legislativa REACH zafazenim
vybranych latek do skupiny SVHC (a nésledné do
ptilohy XIV Naftizeni EP a Rady ¢. 1907/2006)
vyznamnym zpusobem omezuje moznosti
pouzivani chemikalii na bdzi olovnatych iontd.
Presto néktefi vyrobci tyto traskaviny stale
vyrabgji. SouCasné je tfeba si uvédomit, Ze pii
jejich likvidaci je rozhodujicim krokem rozklad
aniontové cCasti. Z tohto divodu lze navrzené
postupy aplikovat i na ,,bezolovnaté* tfaskaviny.

V primyslu se stale ve veét§i mife vyuziva
k likvidaci anorganickych i organickych latek
popf. Zivych organismt silnych oxidacnich ucink
oxidu chlori¢itého. Ten se vyrabi in situ, odpada
tak nebezpeCi prepravy toxické latky. Dalsi
nespornou vyhodou pii likvidaci je absence
vzniku chlorovanych aromatickych uhlovodika,
kterym se nelze vyhnout pifi oxidaci plynnym
chlorem. K testim zapujéila firma Envicomp,
s.1.0. generator oxidu chlori¢ittho LOTUS MINL
Testovanymi  vzorky tfaskavin byly azid
a trinitroresorconat (styfnat) olovnaty. V praci byl
sledovan vliv hodnoty pH zpracovavané suspenze
a optimalizace  pfidavku  roztoku  oxidu
chloricitého na iplny rozklad aniontové ¢asti obou
traskavin.

Ze ziskanych vysledkl je ziejmé, Ze roztokem
oxidu chlori¢itého Ize pii nizké hodnoté pH
a optimalné¢ vyssi teplot¢ zlikvidovat pevné

odpady aodpadni vody zvyroby obou
pfedmétnych tfaskavin.

7P003 ] )
STUDIUM OXIDACE ZELEZNATYCH
IONTU VZDUCHEM

Ivona Sedlafova!, Petr Lodianek?, Martin ZIamal?,
Jan Vidensky*

YWSCHT, Ustav anorganicke technologie, Technicka
5, 166 28 Praha, ivona.sedlarova@vscht.cz

Predlozeny prispévek se zabyva popisem oxidace
vodného roztoku siranu Zeleznatého vzduchem
vneutralni a slabé zasadité oblasti. Byla
provedena série experimentl, kdy byl pfi
konstantnim pH a pritoku vzduchu sledovan vliv
pocatecni koncentrace Fe?* iontl v roztoku, pH a
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teploty na prubé¢h oxidace, celkovou dobu reakce
a charakter finalnich produktd. Experimenty byly
provadény v izotermnim polovsadkovém
michaném reaktoru, ve kterém byl roztok siranu
zeleznatého probublavan vzduchem. Konstantni
pH zabezpecoval pH-stat prubéznymi ptidavky
neutralizacniho ¢inidla - roztoku hydroxidu
sodného. Zkiivek spotieby neutraliza¢niho
¢inidla byl posouzen pravdépodobny reakéni
mechanismus a urcena celkova doba reakce.
Pevné produkty oxidace byly analyzovany pomoci
XRD, SEM, Ramanovy spektroskopie a laserové
difrakéni analyzy. Bylo zjiSténo, ze rychlost
oxidace vyznamn¢ zavisi na piestupu kysliku
zbublin vzduchu do reakéni smési. Dale
z experimentti vyplynulo, Ze pH i teplota maji vliv
jak na pribéh reakce, tak charakter finalnich
produktii. Mezi finalnimi produkty bylo mozno
nalézt a-FeOOH (goethit), vy-FeOOH
(lepidokrokit) a FesO4 (magnetit). Stiedni velikost
Castic pevnych produkti se v zavislosti na
podminkach reakce pohybovala v rozmezi
ptiblizné od 3 do 8 pum.

7P0o04
iEIjEZANY — ELEKTROCHEMICKA
PRIPRAVA

Renata Stevulova, Kamil Kereke§, Jan Hives

Fakulta chemickej a potravinarskej technoldgie STU

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

Zelezany su vel'mi perspektivne ,,zelené* oxidanty
vhodné na docistovanie odpadovych vod. Dokazu
oxidovat’ skodlivé zlozky v odpadovych vodach,
ako su napriklad antibiotikd, hormoény alebo
zvySky liekov, ktoré predstavuji hrozbu pre
zivotné prostredie. Je mozné ich aj pouZzivat’ ako
dezinfek¢éné prostriedky pri uprave pitnej vody.
Z ekonomického  hladiska ide o drahsiu
chemikaliu, ale jej cenu vyvazuje jej velka
ucinnost’. Problémom mdze byt aj jej stabilita,
ktoréd je silne previazand s ¢istotou produktu, ktory
dokazeme pripravit’ v tuhom stave [1, 2].

Néas vyskum sa zameriava najmd na
elektrochemickd pripravu Zelezanu draselného
a optimalizciu vyrobného procesu. Vyroba
zelezanov je zavisla od viacerych parametrov,
ktoré mézu zasadne ovplyvnit cely proces
pripravy. Tymito dolezitymi parametrami su:
teplota, koncentracia elektrolytu, typ elektrolytu,
zloZenie anddy, Cas elektrolyzy a pritomnost
necistot.

Predmetom tejto prace je elektrochemicka
oxidacia zeleza v roztoku NaOH. Elektrédy, ktoré
si pripravujeme, obsahuji okrem hlavnej zlozky-
zeleza aj legujuce prvky. Z doterajsich vyskumov
sa zistilo, Ze ako najvhodnejsie legujtice prvky su
kremik a hlinik. Optimalizovalo sa zloZenie
pripravovanych zliatin Zeleza, pretoze tento
parameter ma aj najvacsi vplyv na vyslednu
ucinnost’ elektrochemického procesu.

V naSom prispevku predstavime najnovsie
vysledky z elektrochemickej pripravy zelezanu
z hladiska spdsobu pripravy, pradovej G¢innosti,
vyt'azku procesu a Cistoty finalneho produktu.

Tato praca vznikla s podporou MSVVaS SR
prostrednictvom projektu VEGA 1/0436/23.

[1]Hives J., Kereke§ K. Elektrolyzér na
elektrochemickt pripravu Zelezanov a spOsob
pripravy Zelezanov. Uzitkovy vzor &. 8530, 2019.

[2] Kerekes K. Stadium pripravy Zelezanov, Dizertaéna
praca, 2016.

7Po05 ) i
PULZNA LASEROVA DEPOZICIA
KOVOVYCH VRSTIEV

Jaroslav Bruncko?, Katarina Kotuhova?, Miroslav
Michalka?®, Monika Jerigova'?

IMedzinarodné laserové centrum CVTI, Lamacskd
cesta 8A, PO Box 47, 840 05 Bratislava,
jaroslav.bruncko@cuvtisr.sk

2Prirodovedecka fakulta Univerzity Komenského
V Bratislave, llkovicova 6, Mlynsk& dolina, 84215,
Bratislava

Pulzna laserova depozicia (PLD) predstavuje
depozi¢ni technoldgiu, ktora so svojimi principmi
vyvoja par deponovanej vrstvy patri medzi
techniky vSeobecne nazyvané fyzikalna depozicia
z par (PVD). Intenzivny laserovy impulz s
dostatocnou vykonovou hustotou dokaze lokalne
ohriat a odparit zdrojovy material (terc)
pozadovaného chemického zlozenia — v naSom
pripade kov. Expandujuce pary (ablacny prud) sa
Siria kolmo na povrch ter¢a a po dosiahnuti
povrchu substratu sa usadzaju v podobe tenkej
vrstvy, pricom v zavislosti od termodynamickych
pomerov cCasto lokdlne migrujit do podoby
réznych zhlukov na povrchu substratu, ktoré d’alej
sluzia ako krystaliza¢né zarodky a po dosiahnuti
kritickych rozmerov d’alej rasttl. Vysledkom moze
byt monokrystalicka, pripadne polykrystalicka
suvisla vrstva [1].

Velkou prednostou PLD v porovnani s
pribuznymi metdédami, ktoré mézu byt pouzivané
na pripravu tenkych vrstiev je relativne
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jednoduchy princip a vysoka univerzalnost
vzhladom na  experimentidlne  pouzitené
materialy. Metoda nie je obmedzena elektrickymi,
optickymi a termofyzikalnymi vlastnostami
materialov a je vhodna tak pre elektricky vodivé
aj dielektrické latky, rovnako ako materialy s
nizkymi, ¢i  vysokymi teplotami tavenia.
V pripade kovov sa teploty ich tavenia, pripadne
vyparovania pohybujd na drovni tisicov °C a ani
takéto vysoké teploty nie sU obmedzujicim
faktorom pre ich ucinni abliciu intenzivnym
laserovym zvézkom [2].

Experimentalne boli pripravené vrstvy réznych
kovov (Pt, Au, Ag, Ir, Pd). Vich pripade ide
0 vzacne kovy so Specifickymi katalytickymi
vlastnostami apri priprave tenkych vrstiev
pomocou PLD je mozné pripravit ich v hribkach
od jednotieck nm az po mikrometre. Vlastnosti
vrstiev boli nasledne analyzované pomocou SIMS
(Secondary lon Mass Spectroscopy).
[1] D. B. Chrisey, G. K. Hubler, Pulsed laser deposition
of thin films, Wiley, New York, 1994..
[2] P.R. Willmot, J.R. Huber, Rev. Mod. Phys. 72
(2000) 315-328.
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RIBVA] M. i 70
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RUSEK M. e 102
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SAJECKA J. ... 75
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SChAWAIZ J. oo 89
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Stehlik S

StEKIAC M. ..ot 141
SEEPANKOVA S...ovveeceeee e 164, 178
SteVUPOVA R. w.cvovvecvvricresee e 184
SHBIANYI L. oot 114
StraCina T....oovveevveeiirecceecie e 130
StratilovA B. ... 142
SENAISKY T 162
SHOFOVA J. vecvvvveerieieseecrsee e 102
SEUPAVSKA M. .o 181
SUAZINA Ao s 168
SULEEN J-P.eii e 158
SVABKOVA N....ooveviieieceececeeceeeieies e 167
Svajdlenkova H. .......coccoveeeereerceeeeereniesessesesneenens 118, 175
Svancarova LaStincova J. oo eeeoeeeoeieeeeeeeeeenseeeenenenns 74
SVEC P oottt 161
SVItKOVA V. oo 130
SVODOAA J. .. 94, 107
SVObodoVAa M. ..o 167
Svorc I

SVOIZIK V. oo 148, 157, 178
SZAKA Ao s 116
SZOCS V. ittt 142
SZOCS V. ittt 140
T

TavaresS M. R.....oooieiiece e 179
TaYIOr A 69, 119, 121
B 11720 TN 111

Tio R. ..o

TOMIKOVA A, oottt 119

ChemZi 19/1 (2023)

191



Autorsky index

VodiCKOVA K. ooiiviiiiiiiiiiiie s 129
VOJS Ml i 80, 132
Vojs Stariova A. .....

VIaDITK M.
VIEADIOVA L. oo 135
VYhHAAIOVA J. ..o 158
VYSKOCIL Voo 79
w

WachtVeitl J. ......coooiiiiii e 98
WiIdIMSKY J. o 131
WIHAMS O. A. .o e 69

TommMaSINI M. ... 99
TOthOVA D. ..o 135
Tran K. ........

TINKOVA E...c.voiiiec e
TINKOVA L.
TEOGE . oo 173
TrtlSek M. ..o 98
TUNMIZ AL o 140
TUFAN J. oo 169
TVrdoNova M......ooocuveiiiii et 162, 169
U

UhliarikKoVA L. ... 169
\Y

VadKertioVa R. .......cococveiiiiicce e 163
ValaChoVA D........covcvviiiiiicecce e 93
Valenta J..o.ooveicc s 150
Valenting M. ......oov i 98
ValKo M. .o 141
Valkova L

Vanal..........

Vank V. oo 161, 165

VaIQOVA Z. ..ot 67,172
VaSKOVA Z. ..c.vvovviiiectieiieiee et sre e 88
VeCeToVA R 146
VEGN Do 96, 165
VELC D coviviiiieeese e 140
VESEIA M. ..o 105
VESEIY M. 105, 181
VIAENSKY J. oo 183
Viglasky V. oo 172
VIKIOTYOVA N 116
VIlKOVA M. ..o 146, 150, 162
VINKIATEK J. oovvoviiieciee e 107
VINSOVA J it 164
VItUShKING S. ..o 157

Y

Youmbissi L. L. Y. oo 74
Z

ZADEIN D v 157
Zabelina A. ..o 157
ZACENSKA J....ooveiieiieeecece e 110
ZahradniKOVA E..........ccoeviiiiiicie e 158
ZAlIDEra M. ..o 117
ZALOUAKOVA L. ..ot 126
ZAruba D. ..o 181
Zelenka J......oocvveiiiiiiiie 108, 179
ZelenKa T. ..o 91, 147, 158, 159
ZElENKOVA G.....ooeveece et 147, 159
ZElensKY M. ..o 121
ZEliNKA M. ..o 134
ZEIINKA T.oiiciccece e 131
ZemManoVaA M. ......ccooovvieiii e 110, 113
ZeMIEKA M. ...oooivoiecieieie e 144
ZICN . i 156
ZHKA J. evovoeeeeoeeeeeee ettt 109
Zitdan M. ............

ZIAmal M. .. 173, 181, 183
ZOTDAZ Tttt e
Zrnikova K

ZUZAK Y. oottt 169
ZWAAN Z. .oeeieeeieesiieeieesee e sree e steeesaaesnae e nraeeneee s 181

192

Chemzi 19/1 (2023)




Program prednasok

PROGRAM PREDNASOK

SEKCIA 1 ANALYTICKA CHEMIA

(hod:min) | (hod:min) | (hod:min) Utorok, 5. septembra 2023
Zaciatok | Koniec Trvanie Popis Prezentujdci autor, nazov prednasky

09:00 09:30 00:30 Otvorenie zjazdu, kongresova sdla Grand Hotel
Bellevue

09:30 10:00 00:30 Prihovory hosti zjazdu

11:00 12:00 01:00 Ocenenia SChemS

12:00 14:00 02:00 Obed Obed, Grand Hotel Bellevue
Milena Rehakova

Pozvand | mi ialovy Y
14:00 1450 0050 Uloha chémie a magerlalovychw analyz
prednaska |V procesoch ochrany kultirneho dedi¢stva
miestnost’: Bellevue I

1450 15:00 00:10 Brosun Presm_m z Bellevue | do miestnosti pre jednotlive
sekcie

15:00 15:10 00:10 Uvod Otvorenie odbornych sekcii - Uvodné slova
garantov

Sekcia 1 Analytick chémia Predsedaj.ﬁci sekcie: Cubomir Svore
miestnost”: Bellevue |
Lubomir Svorc
15:10 15:30 00:20 PrednaSka |Biochar ako perspektivny a zeleny elektrodovy
material pre elektrochemické senzory
¢na |Peter Barath (Metrohm, CR
1530 | 1550 | op20 | Komerénd |Peter Barath (Metrohm, CR)
prednaska | Seznamte se, Metrohm
Piotr Golkiewicz (Elsevier Life Science
Komerdmh Solutions)

15:50 16:10 00:20 prednadka Reaxys Academic Edition — how to utilise full
power of Reaxys to support academic chemistry
research and education

16:10 16:40 00:30 Prestavka | Obgerstvenie
Eva Culkovéa
Voltampérometrickd metdda pre detekciu oxidu

16:40 17:00 00:20 Prednaska |siri¢itého vo vine zaloZzend na elektrode z

diamantu dopovaného borom a
elektrochémii bez interferencii

reakcnej
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Eva Blahovéa
17:00 17:20 00:20 Prednaska Studium  voltametrického  chovani  7B-
) ' ' hydroxycholesterolu na elektrodé z borem
dopovaného diamantu
Anton Lytvynenko
17:20 17:40 00:20 Prednaska Performance of different boron-doped diamond
' ' ' surface states in electrochemical detection of
neurotransmitters in neuron cultivation medium
18:00 20:00 02:00 Vecera | Vecera, Grand Hotel Bellevue
20:00 23:00 03:00 Postery | Posteroveé prezentacie a vinny veéer
(hod:min) | (hod:min) | (hod:min) Streda, 6. september 2023
Zaciatok Koniec Trvanie Popis Prezentujdci autor, nazov prednasky
Zuzana Vargova
8:30 9:20 00:50 Pozva'trvla Blf)}ogtck): poteflclal koordina¢nych
prednaska | zlicenin zinku a striebra
miestnost’: Bellevue 1
9:20 9:30 00:10 Presun I_Dresun_ z Bell_evue I do miestnosti pre
jednotlivé sekcie
. . Predsedajuca sekcie: Katarina Hrobofiova
Sekcia 1 Analyticka chémia J ) , ararina Hrobonova
miestnost’: Bellevue 11
Petr Solich
9:40 10:00 00:20 Prednaska .
Flow techniques for sample pretreatment
ifi Barek
10:00 10:20 00:20 | Prednaska |00 BArek
Vsadova injekéni analyza
Marek HasSo
10:20 10:40 00:20 Prednaska |Vsadzkova injekéna analyza ako Gginny
analyticky prostriedok vo farmaceutickej praxi
10:40 11:00 00:20 Prestavka | Obcerstvenie
Predsedajlca sekcie: Jana Blaskovi¢ova
Sekcia 1 Analyticka chémia J ) , ana Blaskovicova
miestnost”: Bellevue 11
Michaela Bartova
11:00 11:20 00:20 PrednéaSka |Katecholazova aktivita komplexti médi: v
roztoku vs. na povrchu ¢astic
Jarmila Svancarova Lastincova
11:20 11:40 00:20 Prednaska | Methods of rapid heavy metals determination
in wine samples
lvan Landry Yumdjo Youmbissi
11:40 12:00 00:20 Prednéska [ Synthesis and analytical applications of CdTe-
QD’s nanoparticles
12:00 14:00 02:00 Obed Obed
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14:00

14:50

00:50

Pozvana
prednaska

Dusan Galusek

Moéze nam sklo pomdct’ v boji proti
baktériam rezistentnym na antibiotika?
miestnost’: Bellevue 1

14:50

15:00

00:10

Presun

Presun z Bellevue |
jednotlivych sekcie

do miestnosti pre

Sekcia 1 Analyticka chémia

Predsedajuci sekcie: Jan Labuda
miestnost”: Bellevue 11

15:00

15:20

00:20

Prednaska

Katarina Hrobonova
Advanced selective materials as adsorbents for

sample preparation extraction techniques and
HPLC analysis of bioactive compounds

15:20

15:40

00:20

Prednaska

Andrea Spa¢kova

Development of molecularly  imprinted
polymer and its magnetic version for the
extraction of panthenol

from personal care products

15:40

16:00

00:20

Prednaska

Katarina Molnarova

Glycopeptide enrichment on polar stationary
phases in hydrophilic interaction liquid
chromatography mode

16:00

16:20

00:20

Prestavka

Obcerstvenie

16:20

16:40

00:20

Prednaska

Tomas Pluhacek
Chemicky otisk jako nastroj pro urceni
provenience radiolaritovych artefaktii

16:40

17:00

00:20

Prednaska

Lucia Hojovéa

Elektrochemicka oxidacia vybranych
perzistentnych zluc¢enin a identifikdcia ich
degradac¢nych a transformacénych produktov

17:00

17:20

00:20

Prednaska

Jana Blaskovi¢ova

Vplyv triklosanu a striebornych nanocastic na
DNA/GCE biosenzor

17:20

17:40

00:20

Prednaska

Sylvie KiiZenecka
Validace metody pro stanoveni aminokyselin v
pudach

18:00

20:00

02:00

Vecera

Vecera

20:00

21:00

01:00

Diskusia

Diskusia ¢lenov SChemS a CSCH o vzajomne;j
spolupraci, Salonik KRISTAL

20:00

23:00

03:00

Postery

Posterové prezentacie a pivny vecer

(hod:min)

(hod:min)

(hod:min)

Stvrtok, 7. september 2023

Zaciatok

Koniec

Trvanie

Popis

Prezentujdci autor, nazov prednasky
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Maria Mastihubova

8:30 9:20 0050 Pozva}tla Prlnos gnzymatlckej ’acyIaC|e ku syntéze
prednaska | prirodnych glykofenolik

miestnost’: Bellevue |

9:20 9:30 00:10 Presun Eresun_ ;Bell_evue I do miestnosti pre
jednotlivé sekcie

. o Predsedajuci sekcie: Jifi Barek

Sekcia 1 Analyticka chémia , J 11 Bare
miestnost”: Bellevue |

Tomas Navratil

9:30 9:50 00:20 Prednaska | SWOT analyza elimina¢ni voltametrie s
linedrnim scanem
Jana Skopalova
Netradi¢ni spojeni elektrochemie s hmotnostni

9:50 10:10 00:20 Prednaska | spektrometrii: analyza  elektrolytickych
produktt
adsorbovanych na elektrod¢
Olha Sarakhman

10:10 10:30 00:20 Prednaska |[Is biochar a reliable substitute for carbon black
in electrochemical sensing?

10:30 10:50 00:20 Prestavka | Obd&erstvenie
Miroslav Fojta

10:50 11:10 00:20 PrednaSka | Struktura DNA na elektrodach: mozn4 uskali a
cesty k jejich prekonani
Monika Hermanova

11:10 11:30 00:20 Prednaska |Komplexy DNA oligonukleotidii a slozek
DNA s ionty rtuti
Ondrej Hesko

11:30 11:50 00:20 | Predndska |VYVOl  citliveho —a  selektivneho
elektrochemického biosenzora pre detekciu
viroidov (CBCVD)

12:00 14:00 02:00 Obed Obed

14:00 18:00 04:00 Vol'né poobedie

18:00 20:00 02:00 Vecera | Vecera
Slavnostny vecierok, odovzdavanie oceneni,

20:00 24:00 04:00 vyhodnotenie posterovej sutaze (Sala Grand
Bellevue)

(hod:min) | (hod:min) | (hod:min) Piatok, 8. september 2023
Zaciatok | Koniec Trvanie Popis
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Karolina Schwarzovéa
Pozvana Borem dopovany diamant: Perspektivy
9:00 9:50 00:50 oy “netradi¢niho” elektrodového materialu po
prednaska | ... . ¢
triceti letech vyzkumu
miestnost’: Bellevue I
9:50 10:00 00:10 Presun Presgn z Bellevue | do miestnosti pre jednotlivé
sekcie
10:00 12:00 02:00 Prednasky |Prednasky v sekciach 4,5a 6
12:00 14:00 02:00 Obed Obed
SEKCIA 2 FYZIKALNA CHEMIA
(hod:min) | (hod:min) | (hod:min) Utorok, 5. septembra 2023
Zaciatok | Koniec Trvanie Popis Prezentujuci autor, nazov prednasky
09:00 09:30 00:30 Otvorenie zjazdu, kongresova sala Grand Hotel
Bellevue
09:30 10:00 00:30 Prihovory hosti zjazdu

11:00 12:00 01:00 Ocenenia SChemS
12:00 14:00 02:00 Obed Obed, Grand Hotel Bellevue
Milena Rehéakova
Pozvana |C il ialovy Y
14:00 14:50 00:50 i Uloha chémie a mat’erlalovych wanalyz
prednaska |V procesoch ochrany kultarneho dediéstva
miestnost’: Bellevue I
14:50 15:00 00:10 Brosun PreSl_Jn z Bellevue | do miestnosti pre jednotlivé
sekcie
15:00 18:00 03:00 Prednasky |Prednasky v sekciach 1,6a7
18:00 20:00 02:00 Vecera | Vecera, Grand Hotel Bellevue
20:00 23:00 03:00 Postery | Posterové prezentacie a vinny vecer
(hod:min) | (hod:min) | (hod:min) Streda, 6. september 2023
Zaciatok Koniec Trvanie Popis Prezentujtci autor, nazov prednasky
Zuzana Vargova
8:30 9:20 00:50 Pozva}ga Blf)‘!ogtck)f pOtEPCIal koordina¢nych
prednaska | zlucenin zinku a striebra
miestnost’: Bellevue I
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9:20 9:30 00:10 Presun I_Dresun_ ,zBeII-evue I do miestnosti pre
jednotlivé sekcie
9:30 12:00 02:30 Prednasky |Prednasky v sekciach 1, 3a4
12:00 14:00 02:00 Obed Obed
Dusan Galusek
: : : Pozvand |Moze nam sklo poméct v boji proti
14:00 14:30 00:50 prednaska | baktériam rezistentnym na antibiotika?
miestnost’: Bellevue I
1450 15:00 00:10 Presun I_Dresun_ ;Bellev_ue I do miestnosti pre
jednotlivych sekcie
. oo - Predsedajiici sekcie: Peter Simon
kcia 2 Fyzikalna ch .
Sekcia 2 Fyzikalna chemia miestnost: Salonik KRISTAL
Vojtéch Bi¢ak
15:00 15:20 00:20 Prednaska | Elektrochemicka studie vybranych
acylgermant
Alan Liska
15:20 15:40 00:20 | Predniska [Mctoda — skupinovych  pfispévkii pro
kvalifikované odhady prvnich redoxnich
potenciall
Peter Rapta
15:40 16:00 | 00:20 | Predniska |EPR and _ UV-VIS-NIR
spectroelectrochemistry of biologically active
copper complexes
16:00 16:20 00:20 Prestavka | Obd&erstvenie
Martin Sacha
16:20 16:40 00:20 Prednaska |Usage of dopped sapphires as multimodal
markers for in-vivo imaging
Michal Zitfian
Relationship between photocatalytic
16:40 17:00 00:20 Prednaska [ degradation of organic dyes and photocatalytic
water splitting in  oxide and sulfide
semiconductors
Pozvana |Michal Maléek
17:00 17:30 00:30 | prednaska v | Computational study of modified graphene-
sekcii based nanomaterials
18:00 20:00 02:00 Vecera | Vecera
) _ _ . . Diskusia ¢lenov SChemS a CSCH o vzajomne;j
20:00 21:00 01:00 Diskusia spolupraci, Salonik KRISTAL
20:00 23:00 03:00 Postery | Posterové prezentacie a pivny vecer
(hod:min) | (hod:min) | (hod:min) Stvrtok, 7. september 2023
Zacdiatok Koniec Trvanie Popis Prezentujuci autor, nazov prednasky
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Maria Mastihubovéa
8:30 9:20 0050 Pozva}tla Prlnos ?nzymatlckej ’acyIaC|e ku syntéze
prednaska | prirodnych glykofenolik
miestnost’: Bellevue 1
9:20 9:30 00:10 Presun Presun_ z Bell_evue I do miestnosti pre
jednotlivé sekcie
9:30 12:00 02:30 Prednasky |Prednasky v sekciach 1,3 a4
12:00 14:00 02:00 Obed Obed
14:00 18:00 04:00 Vol'né poobedie
18:00 20:00 02:00 VecCera | Vecera
Slavnostny vecierok, odovzdavanie oceneni,
20:00 24:00 04:00 vyhodnotenie posterovej sutaze (Sala Grand
Bellevue)
(hod:min) | (hod:min) | (hod:min) Piatok, 8. september 2023
Zaciatok Koniec Trvanie Popis
Karolina Schwarzova
Pozvana Borem dopovany diamant: Perspektivy
9:00 9:50 00:50 " “netradi¢niho” elektrodového materialu po
prednaska | ... . .
triceti letech vyzkumu
miestnost’: Bellevue I
9:50 10:00 00:10 Presun PreSl_Jn z Bellevue | do miestnosti pre jednotlivé
sekcie
10:00 12:00 02:00 Prednasky |Prednasky v sekciach 4,5a 6
12:00 14:00 02:00 Obed Obed

SEKCIA 3 ANORGANICKA A MATERIALOVA CHEMIA

(hod:min) | (hod:min) | (hod:min) Utorok, 5. septembra 2023
Zacdiatok | Koniec Trvanie Popis Prezentujdci autor, nazov prednasky
09:00 0930 00:30 Otvorenie zjazdu, kongresova sdla Grand Hotel
Bellevue
09:30 10:00 00:30 Prihovory hosti zjazdu

11:00

12:00

01:00

Ocenenia SChemS
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12:00 14:00 02:00 Obed Obed, Grand Hotel Bellevue
Milena Rehakova
Pozvana |U Smi ialovy 7
14:00 1450 0050 0 érlva Uloha chémie a magenalovychw analyz
prednaska |V procesoch ochrany kultirneho dedi¢stva
miestnost’: Bellevue I
1450 15:00 00:10 Presun PreSl_Jn z Bellevue | do miestnosti pre jednotlivé
sekcie
15:00 18:00 03:00 Prednasky |Prednasky v sekcidch 1,6a7
18:00 20:00 02:00 Vedera | Vecera, Grand Hotel Bellevue
20:00 23:00 03:00 Postery | Posterové prezentacie a vinny veéer
(hod:min) | (hod:min) | (hod:min) Streda, 6. september 2023
Zaciatok Koniec Trvanie Popis Prezentujici autor, nazov prednasky
Zuzana Vargova
8:30 9:20 00:50 Pozva}tla Blologlcky 'potenclal koordinaénych zlicenin
prednaska |zinku a striebra
miestnost’: Bellevue I
9:20 9:30 00:10 Presun SPgle(:iLIJ: z Bellevue I do miestnosti pre jednotlivé

Sekcia 3 Anorganicka a materialova chémia

Predsedajuci sekcie: Ivan Salitro§
miestnost’: Salonik SILVER

9:40

10:00

00:20

Prednaska

Jana Jurakova

Neutral cobalt(11)-bis(benzimidazole)pyridine
field-induced single-ion magnets

10:00

10:20

00:20

Prednaska

Alexandra Sagatova

Light-induced isomerization of azophenyl
moiety in SCO active Fe(ll) complexes

10:20

10:40

00:20

Prednaska

Radovan Herchel

Manganaté  koordinacni  slouCeniny s
makrocyklyckymi ligandy pohledem kvantové
chemie

10:40

11:00

00:20

Prestavka

Obcerstvenie

Sekcia 3 Anorganicka a materialova

chémia

Predsedajuci sekcie: Radovan Herchel
miestnost’: Salonik SILVER

11:00

11:20

00:20

Prednaska

Ivan Salitro§

Cobalt(l1) complexes with
bis(pyrazolyl)pyridine ligands acting as field-
induced single-ion magnets

11:20

11:40

00:20

Prednaska

Michaela Buzikova

Nukledzova aktivita koordina¢nych zlacenin
zalozenych na derivatoch triazacyklononanu
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Komeréns Ivo Novotny (LabRulez, CR)
omercna
11:40 12:00 00:20 ‘x Portaly LabRulez: Jak se stat jejich soucasti a
prednaska L
vyhledavat informace
12:00 14:00 02:00 Obed Obed
Dusan Galusek
. . . Pozvand |MoZze nam sklo pomodct v boji proti
Lt Lt L2l prednaska | baktéridm rezistentnym na antibiotika?
miestnost’: Bellevue I
1450 15:00 00:10 Presun Eresun_ z Bellevye I do miestnosti pre
jednotlivych sekcie
15:00 17:30 02:30 Prednasky |Prednasky v sekciach 1,2a7
18:00 20:00 02:00 Vecera | Vecera
_ _ ] . . Diskusia ¢lenov SChemS a CSCH o vzajomnej
20:00 21:00 01:00 Diskusia spolupraci, Salonik KRISTAL
20:00 23:00 03:00 Postery | Posterové prezentacie a pivny veéer
(hod:min) | (hod:min) | (hod:min) Stvrtok, 7. september 2023
Zaciatok Koniec Trvanie Popis Prezentujdci autor, nazov prednasky
Maria Mastihubovéa
. . . Pozvand |Prinos enzymatickej acylacie ku syntéze
b AL LU prednaska | prirodnych glykofenolik
miestnost’: Bellevue I
9:20 9:30 00:10 Presun Egﬁ(s:lljen z Bellevue | do miestnosti pre jednotlivé

Sekcia 3 Anorganicka a materialova chémia

Predsedajuci sekcie: Ivan Salitro§
miestnost”: Bellevue 11

Oksana Matselko

9:30 9:50 00:20 Prednaska | New mixed cation
heptafluorozirconates/hafnates
Jan Moncol’
9:50 10:10 00:20 Prednéaska | Geometricky index pre hexakoordinované
zltceniny
Mir Saeed Sajjadi
10:10 10:30 00:20 Prednégka In283/Bi2W06/Fe3Qf1 magnetic  core-shell
stucture as an efficient catalyst for sono-photo
hybrid catalytic degradation of tetracycline
10:30 10:50 00:20 Prestavka |Obgerstvenie
Predsedajuci sekcie: Jan M r
Sekcia 3 Anorganicka a materialova chémia , J al Yoneo
miestnost’: Bellevue Il
Ekaterina Samsonova
10:50 11:10 00:20 PrednéaSka |Photoinduced modification of the Ge-As-S

glass surface
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Jiri Jemelka
11:10 11:30 00:20 Prednaska |Fiiprava a charakterizace tenkych vrstev
chalkogenidovych skel systémt As-Se a As-S-
Se z modifikovaného roztoku skla AsseSeso
Tomas Zelenka
11:30 11:50 00:20 Prednaska | MOF-uhlikaté kompozity pro sorpci oxidu
uhli¢itého
12:00 14:00 02:00 Obed Obed
14:00 18:00 04:00 Vol'né poobedie
18:00 20:00 02:00 Vecera | Vecera
Slavnostny vecierok, odovzdavanie oceneni,
20:00 24:00 04:00 vyhodnotenie posterovej sutaze (Sala Grand
Bellevue)
(hod:min) | (hod:min) | (hod:min) Piatok, 8. september 2023
Zaciatok Koniec Trvanie Popis
Karolina Schwarzova
Pozvana Borem dopovany diamant: Perspektivy
9:00 9:50 00:50 o “netradi¢niho” elektrodového materialu po
prednaska | .. . ¢
triceti letech vyzkumu
miestnost’: Bellevue I
9:50 10:00 00:10 Brosun Presgn z Bellevue | do miestnosti pre jednotlive
sekcie
10:00 12:00 02:00 Prednasky |Prednasky v sekcidch 4,5a 6
12:00 14:00 02:00 Obed Obed
SEKCIA 4 ORGANICKA CHEMIA
(hod:min) | (hod:min) | (hod:min) Utorok, 5. septembra 2023
Zacdiatok | Koniec Trvanie Popis Prezentujlci autor, nazov prednasky
09:00 09:30 00:30 Otvorenie zjazdu, kongresova sdla Grand Hotel
Bellevue
09:30 10:00 00:30 Prihovory hosti zjazdu

11:00

12:00

01:00

Ocenenia SChemS

12:00

14:00

02:00

Obed

Obed, Grand Hotel Bellevue
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Milena Rehakova
Pozvana |U imi ialovy Y
14:00 14:50 0050 Uloha chémie a magenalovychw analyz
prednaska |V procesoch ochrany kultirneho dedi¢stva
miestnost’: Bellevue |
1450 15:00 00:10 Presun PreSl_Jn z Bellevue | do miestnosti pre jednotlivé
sekcie
15:00 18:00 03:00 Prednasky |Prednasky v sekciach 1,6a7
18:00 20:00 02:00 Vedera | Vecera, Grand Hotel Bellevue
20:00 23:00 03:00 Postery | Posterové prezentacie a vinny vecer
(hod:min) | (hod:min) | (hod:min) Streda, 6. september 2023
Zaciatok Koniec Trvanie Popis | Prezentujaci autor, ndzov prednasky
Zuzana Vargova
8-30 9:20 0050 Pozva}rvla B'lologlcky'potenaal koordinac¢nych zlicenin
prednaska | zinku a striebra
miestnost’: Bellevue I
9:20 9:30 00:10 Presun PreSl_Jn z Bellevue | do miestnosti pre jednotlivé
sekcie
. . . Predsedajuci sekcie: Jiri Hanusek
Sekcia 4 Organickéa ché .
ereta & Lrganicika chemia miestnost: Salénik KRISTAL
David Malinak
9:40 10:00 00:20 Prednagka Mod_ifikované o nukleqfily reaktivu,jic_i
cholinesterasy inhibované organofosforovymi
slouceninami: syntéza a biologicka aktivita
Vladimir Mastihuba
10:00 10:20 00:20 | Prednaska | Diglykozidazy =~ ako  nastroj  syntézy
Struktirovanych diglykozidov
Lucia Pin¢ekova
10:20 10:40 00:20 Prednaska Total synthesis of heme_rocallisamine | paved by
gram-scale synthesis of (2S,4S)-4-
hydroxyglutamic acid lactone
10:40 11:00 00:20 Prestavka |Obcerstvenie
Dominika Valachova
11:00 11:20 00:20 | Prednéaska | SAR studies of novel macrocyclic antibiotic
berkeleylactone A
Pozvana |Jan MatyaSovsky
11:20 11:50 00:30 prednaska | Priprava a  vyuzitie oligonukleotidov s
v sekcii | terminalnou difosfatovou skupinou
11:50 12:10 00:20 Kome??na Zuz?na Ar]tgl?va. (Merck Lllfe ?mence)’ )
prednaska | Udrzatelné rieSenia pre chemické laboratéria
12:00 14:00 02:00 Obed |Obed
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DuSan Galusek

. . : Pozvand |MoZze nim sklo pomdct’ v boji proti
Lt Lt 5t prednaska | baktériam rezistentnym na antibiotika?
miestnost’: Bellevue I
14:50 15:00 00:10 Presun Eresun_ z Bellev_ue I do miestnosti pre
jednotlivych sekcie
15:00 17:30 02:30 Prednasky | Prednasky v sekciach 1,2 a7
18:00 20:00 02:00 Vecera |Vecera
_ _ _ . . | Diskusia ¢lenov SChemS a CSCH o vzajomnej
20:00 21:00 01:00 Diskusia spolupraci, Salonik KRISTAL
20:00 23:00 03:00 Postery | Posterové prezentacie a pivny vecer
(hod:min) | (hod:min) | (hod:min) Stvrtok, 7. september 2023
Zaciatok Koniec Trvanie Popis Prezentujuci autor, nazov prednasky
Maria Mastihubova
8:30 9:20 0050 Pozva}tla Pr!nos ,enzymatlckej ,acyla0|e ku syntéze
prednaska | prirodnych glykofenolik
miestnost’: Bellevue I
9:20 9:30 00:10 Presun PreSL_Jn z Bellevue I do miestnosti pre jednotlivé
sekcie
. o Predsedajuci sekcie: Marek Cigari
kcia 4 nicka ch .
Sekela 4 Organicka chemia miestnost: Salénik SILVER
Jiri Hanusek
9:30 9:50 00:20 Prednéaska | Eschenmoserova reakce primarnich thioamidii —
kdy funguje a kdy nikoliv
Martin Putala
9:50 10:10 00:20 PrednéaSka |Tandem arylation of binaphthyl by Suzuki
coupling and C—H activation
Branislav Ferko
10:10 10:30 00:20 PrednaSka |Catalytic  enantioselective  nucleophilic
desymmetrisation at P(V)
10:30 10:50 00:20 Prestavka |Obcerstvenie
Viktor Milata
10:50 11:10 00:20 Prednaska |1,3,5-triaziny a ich synteticko-biologicky
potenciél
Pavol Jakub
11:10 11:30 00:20 Prednaska avo’ Jaxu _ec .
Transformations of the synthetic chameleon
Antonin Lycka
11:30 11:50 00:20 PrednaSka [N NMR studie azo-hydrazo tautomerie v
pramyslové vyrabénych azobarvivech
12:00 14:00 02:00 Obed Obed
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14:00 18:00 04:00 Vol'né poobedie
18:00 20:00 02:00 Vecera | Vecera
Slavnostny vecierok, odovzdavanie oceneni,
20:00 24:00 04:00 vyhodnotenie posterovej sutaze (Sala Grand
Bellevue)
(hod:min) | (hod:min) | (hod:min) Piatok, 8. september 2023
Zaciatok Koniec Trvanie Popis
Karolina Schwarzova
Pozvani Borem dopovany diamant: Perspektivy
9:00 9:50 00:50 o “netradi¢niho” elektrodového materialu po
prednaska | ... . .
triceti letech vyzkumu
miestnost’: Bellevue I
9:50 10:00 00:10 Presun PreSl_Jn z Bellevue | do miestnosti pre jednotlivé
sekcie
. . Predsedajlci sekcie: Pavol Jakubec
Sekcia 4 Organicka chémia i ,
miestnost”: Bellevue |
Paula Frafnova
10:00 10:20 00:20 PrednaSka |Stereoselective synthesis of indolizidine
alkaloids from L-glutamic acid
Michal Majek
10:20 10:40 00:20 Prednaska Suflone_s and sulfoxid_es - the key to improved
properties of tetrazines for bioorthogonal
applications
Marek Cisan
10:40 11:00 00:20 | Predndtka | vArek Cigan _
Shed light on triarylhydrazone photoswitches
11:00 11:20 00:20 Prestavka | Obg&erstvenie
Juraj Filo
11:20 11:40 00:20 Prednagka Insights in'go the photoswitching b_ehaviour of
unsymmetrical benzothiazole-based
dithienylethenes
Lucie Kotaskova
11:40 12:00 00:20 Prednagka Syntéza a studiullrr.l. novych pfepinaéﬁ na.bé}zi
hydrazoni a jejich modifikace stabilnim
radikélem
12:00 14:00 02:00 Obed Obed
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SEKCIA 5 VYUCOVANIE A HISTORIA CHEMIE

(hod:min) | (hod:min) | (hod:min) Utorok, 5. septembra 2023
Zaciatok | Koniec Trvanie Popis Prezentujuci autor, nazov prednasky
09:00 09:30 00:30 Otvorenie zjazdu, kongresova sala Grand Hotel
Bellevue
09:30 10:00 00:30 Prihovory hosti zjazdu

11:00 12:00 01:00 Ocenenia SChemS
12:00 14:00 02:00 Obed Obed, Grand Hotel Bellevue
Milena Rehakovéa
Pozvana | mi ialovy Y
14:00 14:50 00:50 i Uloha chémie a mat:erlalovych Nanalyz
prednaska |V procesoch ochrany kultirneho dedicstva
miestnost’: Bellevue I
14:50 15:00 00:10 Presun PreSl_m z Bellevue | do miestnosti pre jednotlivé
sekcie
15:00 18:00 03:00 Prednasky |Prednasky v sekciach 1,6a7
18:00 20:00 02:00 Vecera | Vecera, Grand Hotel Bellevue
20:00 23:00 03:00 Postery | Posterové prezentacie a vinny vecer
(hod:min) | (hod:min) | (hod:min) Streda, 6. september 2023
Zaciatok Koniec Trvanie Popis Prezentujtci autor, nazov prednasky
Zuzana Vargova
8:30 9:20 00:50 Pozva}‘r’Ia Blrologzckyi pote{lclal koordina¢nych
prednaska | zlicenin zinku a striebra
miestnost’: Bellevue I
9:20 9:30 00:10 Presun I_Dresun_ z Bell_evue I do miestnosti pre
jednotlivé sekcie
9:30 12:00 02:30 Prednasky |Prednasky v sekciach 1, 3 a4
12:00 14:00 02:00 Obed Obed
Dusan Galusek
. . . Pozvand |Méze nam sklo poméct v boji proti
e et GHE prednaska | baktéridm rezistentnym na antibiotika?
miestnost’: Bellevue I
1450 15:00 00:10 Presun I_Dresun_ z Bellevye | do miestnosti pre
jednotlivych sekcie
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15:00 17:30 02:30 Prednasky |Prednasky v sekcidch 1,2a7
18:00 20:00 02:00 Vecera | Vecera
) _ _ . . Diskusia ¢lenov SChemS a CSCH o0 vzajomnej
20:00 21:00 01:00 Diskusia spolupraci, Salonik KRISTAL
20:00 23:00 03:00 Postery | Posterové prezentacie a pivny vecer
(hod:min) | (hod:min) | (hod:min) Stvrtok, 7. september 2023
Zaciatok Koniec Trvanie Popis Prezentujtci autor, nazov prednasky
Maria Mastihubovéa
. . . Pozvana |Prinos enzymatickej acylacie ku syntéze
Sl Sl Y prednaska | prirodnych glykofenolik
miestnost’: Bellevue 1
9:20 9:30 00:10 Presun I_Dresun_ z Bell_evue I do miestnosti pre
jednotlivé sekcie
9:30 12:00 02:30 Prednasky |Prednasky v sekciach 1,3 a4
12:00 14:00 02:00 Obed Obed
14:00 18:00 04:00 Volné poobedie
18:00 20:00 02:00 VecCera | Vecera
Slavnostny vecierok, odovzdavanie oceneni,
20:00 24:00 04:00 vyhodnotenie posterovej sutaze (Séla Grand
Bellevue)
(hod:min) | (hod:min) | (hod:min) Piatok, 8. september 2023
Zaciatok Koniec Trvanie Popis
Karolina Schwarzovéa
Pozvana Borem dopovany diamant: Perspektivy
9:00 9:50 00:50 o “netradi¢niho” elektrodového materidlu po
prednaska | .. . ¢
triceti letech vyzkumu
miestnost’: Bellevue I
9:50 10:00 00:10 Presun Presun z Bellevue | do miestnosti pre jednotlive

sekcie

Sekcia 5 Vyudovanie a historia chémie

Predsedajica sekcie: Katarina Kotul’akova
miestnost”: Salonik SILVER

Viktor Milata

10:00 10:20 00:20 PrednaSka |Vydavatel'skd ¢innost Slovenskej chemicke;j
spoloc¢nosti od roku 1942 do roku 2023
Martin Mucha

10:20 10:40 00:20 | Prednaska |Chemie —a dalSi pfirodni ~ védy  na

Slezskoostravském hradé — 17 let popularizace v
Ostravé
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10:40

11:00

00:20

Prednaska

Dominika Koperova

Analyza faktorov Uspechu v chemickych
vypoctoch:  pri¢iny a doévody vysledkov
Studentov 1. ro¢nika VS

11:00

11:20

00:20

Prestavka

Obcerstvenie

11:20

11:40

00:20

Prednaska

Katarina Kotul’akova

Chemické vzdelavanie v kontexte kurikularnej
reformy

11:40

12:00

00:20

Prednaska

Lubomir Held

Expedicia: vcCera alternativne, zajtra bezné
ucebnice chémie

12:00

14:00

02:00

Obed

Obed

SEKCIA 6 APLIKOVANA CHEMIA, ZIVOTNE PROSTREDIE A POLYMERY

(hod:min) | (hod:min) | (hod:min) Utorok, 5. septembra 2023
Zaciatok | Koniec Trvanie Popis Prezentujuci autor, nazov prednasky
09:00 09:30 00:30 Otvorenie zjazdu, kongresova sala Grand Hotel
Bellevue
09:30 10:00 00:30 Prihovory hosti zjazdu

11:00 12:00 01:00 Ocenenia SChemS
12:00 14:00 02:00 Obed Obed, Grand Hotel Bellevue
Milena Rehéakova
Pozvana | mi ialovy Y
14:00 14:50 0050 i Uloha chémie a mat’erlalovych Nanalyz
prednaska |V procesoch ochrany kultarneho dediéstva
miestnost’: Bellevue I
1450 15:00 00:10 Presun Presn_m z Bellevue | do miestnosti pre jednotlive
sekcie
15:00 15:10 00:10 Uvod Otvorenie odbornych sekcii - Gvodné slova
garantov
Sekcia 6 Aplikovana chémia, Predsedajiici sekcie: Radko Tifio
Zivotné prostredie a polyméry miestnost’: Bellevue |1
FrantiSek Kreps
15:10 15:30 00:20 Prednaska |Vyuzitie fermentacie jablkovych vyliskov na
zvySenie obsahu polyfenolov
Zuzana Krepsova
15:30 15:30 00:20 Prednaska |Vyuzitie rakytnikovej §tavy na pripravu

fermentovanych ovocnych napojov
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Martin Kolar
15:50 16:10 00:20 PrednéaSka | Vyuziti monomerd z rostlinnych olejli v syntéze
akrylatovych latexti pro lakaiské aplikace
16:10 16:40 00:30 Prestavka |Obcerstvenie
16:40 17:00 00:20 | Prednaska | tech Dobias , o
Tisténé indikatory pro chytré potravinové obaly
Eliska Hrda
17:00 17:20 00:20 | Prednaska |POlymerni —vektory na bazi diblokovych
hydrolyticky Stépitelnych polykationtd pro
dorucovani genti
Radko Tiio
17:20 17:40 00:20 Prednaska | Starnutie a moZnosti ochrany polyuretdnovych
materialov v zbierkach kultirneho dedi¢stva
18:00 20:00 02:00 Vecera | Vecera, Grand Hotel Bellevue
20:00 23:00 03:00 Postery | Posterové prezentacie a vinny vecer
(hod:min) | (hod:min) | (hod:min) Streda, 6. september 2023
Zaciatok Koniec Trvanie Popis Prezentujuci autor, nazov prednasky
Zuzana Vargova
8:30 9:20 00:50 POZV&}Ua Bl,o‘!OgECkX potel.lclal koordinacnych
prednaska | zlucenin zinku a striebra
miestnost’: Bellevue I
9:20 9:30 00:10 Presun I_Dresun_ z BeII_evue I do miestnosti pre
jednotlivé sekcie
9:30 12:00 02:30 Prednasky |Prednasky v sekciach 1,3 a4
12:00 14:00 02:00 Obed Obed
Dus$an Galusek
. . . Pozvand |Méze nam sklo poméct’ v boji proti
iy Lo L5t prednaska | baktéridm rezistentnym na antibiotika?
miestnost’: Bellevue I
1450 15:00 00:10 Presun I_Dresun' z Bellevye I do miestnosti pre
jednotlivych sekcie
15:00 17:30 02:30 Prednasky |Prednasky v sekcidch 1,2a7
18:00 20:00 02:00 Vecera | Vecera
) _ _ . . Diskusia ¢lenov SChemS a CSCH o vzajomnej
20:00 21:00 01:00 Diskusia spolupréci, Salonik KRISTAL
20:00 23:00 03:00 Postery | Posterové prezentacie a pivny vecer
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(hod:min) | (hod:min) | (hod:min) Stvrtok, 7. september 2023
Zaciatok Koniec Trvanie Popis Prezentujtci autor, nazov prednasky
Méria Mastihubova
. . . Pozvana |Prinos enzymatickej acylacie ku syntéze
S Y LS prednaska | prirodnych glykofenolik
miestnost’: Bellevue I
9:20 9:30 00:10 Presun I_Dresun_ z Bell_evue I do miestnosti pre
jednotlivé sekcie
9:30 12:00 02:30 Prednasky |Prednasky v sekciach 1, 3a4
12:00 14:00 02:00 Obed Obed
14:00 18:00 04:00 Volné poobedie
18:00 20:00 02:00 Vecera | Vecera
Slavnostny vecierok, odovzdavanie oceneni,
20:00 24:00 04:00 vyhodnotenie posterovej sutaze (Sala Grand
Bellevue)
(hod:min) | (hod:min) | (hod:min) Piatok, 8. september 2023
Zaciatok Koniec Trvanie Popis
Karolina Schwarzova
Pozvana Borem dopovany diamant: Perspektivy
9:00 9:50 00:50 o “netradi¢niho” elektrodového materialu po
prednaska | .. . ¢
triceti letech vyzkumu
miestnost’: Bellevue [
9:50 10:00 00:10 Presun I_Dresun_ z BeII_evue I do miestnosti pre
jednotlivé sekcie
Sekcia 6 Aplikovana chémia, Predsedajuci sekcie: lvan Kelnar
Zivotné prostredie a polyméry miestnost”: Bellevue |1
Libor Dusek
10:00 10:20 00:20 Prednaska |Aplikace pokroc€ilych oxida¢nich procesi do
' ' ’ technologie tipravy a &isténi procesnich vod v
modularni ¢istirné
Jan Svoboda
10:20 10:40 00:20 Prednaska |Modifikované polymery: naplné kolon pro
' ' ' selektivni sorpce a reakce v priitoéném
uspofadan
Eliska Matuskova
10:40 11:00 00:20 | Prednaska |VYbrané - komplexy = pfechodnych —kovi
vyuzitelné jako katalyzatory pro vytvrzovani
nenasycenych polyesterovych pryskyfic
11:00 11:20 00:20 Prestavka | Obcerstvenie
11:20 11:40 00:20 Prednaska |Zuzana Frances Simonova
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Triethylamine as a highly efficient catalyst for
the chemical imidization of polyimides

Ivan Kelnar
Vliv typu a modifikaci polysacharidovych

11:40 12:00 00:20 Prednaska . X
nanokrystali na strukturu a vlastnosti
nanokompozitu s matrici PCL/PLA

12:00 14:00 02:00 Obed Obed

SEKCIA 7 CHEMPROGRESS - CHEMICKE TECHNOLOGIE

(hod:min) | (hod:min) | (hod:min) Utorok, 5. septembra 2023
Zaciatok | Koniec Trvanie Popis Prezentujuci autor, nazov prednasky
09:00 09:30 00:30 Otvorenie zjazdu, kongresova sala Grand Hotel
Bellevue
09:30 10:00 00:30 Prihovory hosti zjazdu

11:00 12:00 01:00 Ocenenia SChemS

12:00 14:00 02:00 Obed Obed, Grand Hotel Bellevue
Milena Rehakova

: : : Pozvana |Uloha chémie a materiadlovych analyz

Lt LeHE et prednaska |V procesoch ochrany kultirneho dedi¢stva
miestnost’: Bellevue I

14:50 15:00 00:10 Brosun Presgn z Bellevue | do miestnosti pre jednotlive
sekcie

15:00 15:10 00:10 Ovod Otvorenie odbornych sekcii - Gvodné slova
garantov

Sekcia 7 Chemprogress — chemické

technoldgie

Predsedajuci sekcie: Jan HiveS§
miestnost’: Salénik SILVER

15:10

15:30

00:20

Prednaska

Michaela Plevova

Vliv predipravy membrany a vodivosti
katalyzatoru na vykon alkalické elektrolyzy
vody s aniontové selektivni membranou

15:30

15:50

00:20

Prednaska

Katerina Hrade¢na

Polybenzimidazole based separator for alkaline
membrane water electrolysis

15:50

16:10

00:20

Prednaska

Karel Denk

Vliv typu separatoru na provoz alkalického
elektrolyzéru vody pii nizkych koncentracich
kapalného elektrolytu

16:10

16:40

00:30

Prestavka

Obcerstvenie
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Jana Zachenska
16:40 17:00 00:20 PrednéSka |Viaczlozkové Ni-Fe-W Katalyzatory pre zero-
gap alkalicku elektrolyzu vody
Dita Hronova
17:00 17:20 00:20 Prednagka Bvifunékni’ katal}o/zétory na bazi s.el.eni’dﬁ
prechodnych kovl pro pouziti v reverzibilnich
alkalickych palivovych ¢lancich
Pozvana |Roman Kodym
17:20 17:50 00:30 | prednaska v | Studium dynamiky zmén expanznich sil a
sekcii rozméru pilotniho elektrodialyzniho svazku
18:00 20:00 02:00 Vecéera | Vecera, Grand Hotel Bellevue
20:00 23:00 03:00 Postery | Posterové prezentacie a vinny vecer
(hod:min) | (hod:min) | (hod:min) Streda, 6. september 2023
Zaciatok Koniec Trvanie Popis Prezentujuci autor, nazov prednasky
Zuzana Vargova
8:30 9:20 0050 Pozva,t[]a Blf)Jog[ck){ poteflclal koordina¢nych
prednaska | zlicenin zinku a striebra
miestnost’: Bellevue I
9:20 9:30 00:10 Presun I_Dresun_ z BeII_evue I do miestnosti pre
jednotlivé sekcie
9:30 12:00 02:30 Prednasky |Prednasky v sekciach 1,3 a4
12:00 14:00 02:00 Obed Obed
Dus$an Galusek
. . . Pozvand |Méze nam sklo poméct’ v boji proti
Lt aHS st prednaska | baktéridam rezistentnym na antibiotika?
miestnost’: Bellevue I
14:50 15:00 00:10 Presun I_Dresun' z BeIIev_ue I do miestnosti pre
jednotlivych sekcie

Sekcia 7 Chemprogress — chemické technologie

Predsedajuci sekcie: Karel Denk
miestnost’: Salénik SILVER

15:00

15:20

00:20

Prednaska

Jan Dismas Burianek

Nové slitinové katylyzatory pro pouziti ve
vysokoteplotnich  palivovych  €lancich s
protonové vodivou membranou

15:20

15:40

00:20

Prednaska

Andrea Cervenkova

Korozia kovov v kontakte s materialmi
pouzivanymi pre skladovanie latentného tepla

15:40

16:00

00:20

Prednaska

Roman Kostur

Elektrochemické metddy na charakterizaciu
modifikovanych tanatovych vrstiev Zzeleznych
artefaktov
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16:00 16:20 00:20 Prestavka | Obcerstvenie
16:20 16:40 | 0020 | Predniska | icnaelaBenkoova
Sledovanie stability zelezanov
1 Hives
16:40 17:00 0020 | Predniska |22MHIVES o N
Riesenie problému enviro-zataze v Strazskom
Ladislav Stibranyi
17:00 17:20 00:20 Prednaska | Polychlérované bifenyly Strazske - minulost’ a
sucasnost’
18:00 20:00 02:00 Vecéera | Vecera
. ) ) . . Diskusia ¢lenov SChemS a CSCH o vzajomnej
20:00 21:00 01:00 Diskusia spolupraci, Salonik KRISTAL
20:00 23:00 03:00 Postery | Posterové prezentacie a pivny vecer
(hod:min) | (hod:min) | (hod:min) Stvrtok, 7. september 2023
Zaciatok Koniec Trvanie Popis Prezentujuci autor, nazov prednasky
Maria Mastihubova
8:30 9:20 0050 Pozva}tla Prl nos gnzymatlckej 'acyIaC|e ku syntéze
prednaska | prirodnych glykofenolik
miestnost’: Bellevue |
9:20 9:30 00:10 Presun Presun_ z Bell_evue I do miestnosti pre
jednotlivé sekcie
9:30 12:00 02:30 Prednasky |Prednasky v sekciach 1,3 a4
12:00 14:00 02:00 Obed Obed
14:00 18:00 04:00 Vol'né poobedie
18:00 20:00 02:00 Vecera | Vecera
Slavnostny vecierok, odovzdavanie oceneni,
20:00 24:00 04:00 vyhodnotenie posterovej sutaze (Sala Grand
Bellevue)
(hod:min) | (hod:min) | (hod:min) Piatok, 8. september 2023
Zaciatok | Koniec Trvanie Popis
Karolina Schwarzova
Pozvana Borem dopovany diamant: Perspektivy
9:00 9:50 00:50 o “netradi¢niho” elektrodového materidlu po
prednaska | .. . ¢
triceti letech vyzkumu
miestnost’: Bellevue I
9:50 10:00 00:10 Presun Eerﬁz?: z Bellevue | do miestnosti pre jednotlive
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10:00 12:00 02:00 Prednasky |Prednasky v sekciach 4,5a6
12:00 14:00 02:00 Obed Obed
CENA MARTY SALISOVEJ
(hod:min) | (hod:min) | (hod:min) Streda, 6. september 2023
Zaciatok | Koniec Trvanie Popis Prezentujuci autor, nazov prednasky
C Martv Salikovei Komisia zloZena z ¢lenov SChemS a CSCH
¢ha Marty Safisove) miestnost”: Bellevue |
9:30 9:40 00:10 Uvod Cen‘fl Marty SaliSovej - otvorenie a Uvodné
slova
Nicolette Viktoryovéa
9:40 10:00 00:20 Prednaska |Development of an analytical method for
monitoring selected bioplasticizers in water
Zuzana Kovarova
10:00 10:20 00:20 Prednaska | Katalyticka hydrogenace CO; na katalyzatorech
typu oxidu kobaltu
Michal Fulin
10:20 10:40 00:20 Prednatka Ana}lyza mastn}/ch k>’/selln s kratkym a stredne
dlhym uhlikovym ret'azcom v syroch pomocou
GC-MS
10:40 11:00 00:20 Prestavka |Obcerstvenie
Romana Micova
11:00 11:20 00:20 Prednaska |Pomald magneticka relaxacia v jednojadrovych
Mn(I1) komplexoch
Katarina Cifranicova
11:20 11:40 00:20 Prednétka S_tﬁdium ’mikroétruktﬁry _ V_zor'iek na baze
dimetakrylatu a vplyv variabilnych parametrov
na ich vlastnosti
Andrea Pinkeova
11:40 12:00 00:20 Prednaska |Analyza glykanov ako diagnosticky nastroj
rakovinovych ochoreni
12:00 14:00 02:00 Obed Obed
Peter Cambal
Elektrochemické vlastnosti monokrystalickych
15:00 15:20 00:20 Prednaska |borem dopovanych diamantovych elektrod s
ruznymi krystalovymi orientacemi a jejich
aplikace v elektroanalyze
Kristyna JelSikova
15:20 15:40 00:20 | Prednska |otdium elektrochemickeho chovani primarnich
a sekundarnich Zlucovych kyselin a jejich
konjugatt
Michal Zelensky
15:40 16:00 00:20 Prednatka Polykrystalické borem ,dopovane dlagnant,ove.
elektrody s kontrolovanym obsahem sp= uhliku:
spektralni a elektrochemické charakterizace
16:00 16:20 00:20 Prestavka | Obderstvenie
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Lucie Valkova

16:20 16:40 00:20 Prednaska |Nanocastice uslechtilych kovi v protinadorové
fototermalni terapii
Daniel Dobrovodsky

16:40 1700 00:20 Prednatka Elektrochemické detekcia DNA G-kvadruplexoy
pomocou N-metyl mesoporfyrinu ako redoxnej
sondy
Zuzana Bielkovéa

17:00 17:20 00:20 Prednaska | Tetrakoordinované Co(ll) komplexy zostavené z
heterocyklickych aromatickych ligandov
Terézia Laluhova

17:20 17:40 00:20 Prednaska |Fenomén teplotne indukovaného javu obratenia
spinu v komplexe Zeleza(III)

18:00 20:00 02:00 Vecera | Vecera

20:00 23:00 03:00 Postery | Posterové prezentacie a pivny vecer
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UTOROK 5. 9. 2023
Sekcia 1 Analyticka chémia

1Po01

1Po02

1Po03

1Po04

1Po05

1P0o06

1Po07

1Po08

1P0o09

1Po10

1Po11

1Po12

1Po13

Martin Adam, Eliska Trnkova, AleS Eisner
ANALYZA BIOGENNICH AMINU V PIVECH METODOU MEPS-HPLC/UV

Jana Bacova, Hanna Sopha, Jan Capek, Tomas Rousar, Jan M. Macak

WHITE AND BLACK ANODIC TIO, NANOTUBES: COMPARISON OF BIOLOGICAL
EFFECTS IN NEURAL SH-SY5Y CELLS

Martin Baroch, Hana Dejmkova

MINIATURIZOVANY AMPEROMETRICKY DETEKTOR S KOVOVOU REFERENCNI
ELEKTRODOU

Frantisek Cacho, Jakub Masac

MULTIPRVKOVA ANALYZA POMOCOU AAS SPEKTROMETRA

Lucie Zaloudkové, Vojtéch Hamala, Veronika Ostatnd, Jindfich Karban, Ale§ Daiihel

VOLTAMETRICKE CHOVANI FERROCENOVY?H GLYKOMIMETIK A STUDIUM
JEJICH INTERAKCE S GALEKTINEM-1 POMOCI ELEKTRODY Z PYROLYTICKEHO
GRAFITU

Ale§ Eisner, Martin Adam
STANOVENI PESTICIDU VE VODACH V REZIMU MRM

Daniel Hagko

ZLEPSENIE PRIESTOROVEHO ROZLISENIA LIBS URCOVANIM ROZMEROV
ABLACNYCH KRATEROV

Alena Kelnarova, Eva Schlesingerova, Helena Pilatova

STANOVENI HMOTNOSTNI AKTIVITY VYBRANYCH PRIRODNICH
RADIONUKLIDU V POTRAVINACH

Patrik Kopcan, Eva Kinnertova

STUDIUM POROZITY UHLIKATYCH MATERIALU POMOCI LOW-FIELD NMR
RELAXOMETRIE

Katetfina Krtkova, Martin Mucha

VYUZITI ADSORPCE NA MAGNETICKYCH MATERIALECH PRI PRIPRAVE VZORKU
PRIRODNICH VOD KE STANOVENI STOPOVYCH MNOZSTVIi IONTU TEZKYCH
KOVU

Paras H. Kundalia, Lucia PaZitna, Kristina Kiani¢kova, Eduard Jané, Lenka Lorencova, Jaroslav
Katrlik

MICROARRAY BIOSENSING IN GLYCOMICS ADOPTING 4D APPROACH

Alica Varfalvyovd, Barbora Benicka, Elena Kupcova

FORENZNA APLIKACIA CHROMATOGRAFICKEHO STANOVENIA
BENZODIAZEPINOV

Alena Manova, Kristina Vodi¢kova, Miroslav Rusko
SELENIUM APPARENTLY HELPS AGAINST CORONAVIRUSES
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Sekcia 2 Fyzikalna chemia

2Po01

2P0o02

2Po03

2Po04

2Po05

Martin Bajcura, Milo§ Luka¢, Martin Pisarcik
POVRCHOVE AKTIVITY PRIRODNYCH DERIVATOV KYSELINY OLEANOVEJ]

Zuzana Cibulkova, Tibor Dubaj, Peter Simon
DSC STUDY OF THERMOOXIDATIVE STABILITY OF LIGNOSULFONATE-FILLED
RUBBER COMPOUNDS

Jakub Copak, Michal Gulka, Ema Fialova, Maabur Sow, Raul B. Gonzalez, Simon Lepleux,
Fedor Jelezko, Petr Cigler

NANODIAMONDS WITH THERMORESPONSIVE POLYMERS FOR INTRACELLULAR
THERMOMETRY

Michal Hricovini, Ondrej Cehlar, Rostislav Skrabana, Milo§ Hricovini

CONFORMATIONAL ANALYSIS OF THE TAU SEQUENCE 214SER-THR231 BY
COMBINED MM AND QM METHODS

Eva Noskovi¢ova, Monika Jerigova, Vojtech Szocs, Dusan Veli¢, Katarina Kotuhova,
Dusan Lorenc

REZONANCNE ZOSILNENE THZ-FWM VO FLUORIDOCH

Sekcia 3 Anorganicka a materidlova chémia

3Po01

3P002

3P003

3Po04

3Po05

3P0o06

3Po07

3Po08

3Po09

Barbora DouSova, Eva Bedrnova, Miloslav Lhotka, Lukas Pilaf, David KolouSek

PRIPRAVA A VYUZITI KOMPOZITNICH SORBENTU Z ELEKTRARENSKYCH
POPILKU K CISTENI ODPADNICH VOD

Michal Gulka, Priyadharshini Balasubramanian, Ekaterina Shagieva, Josef Khun, Vladimir
Scholtz, Fedor Jelezko, Stepan Stehlik, Petr Cigler

SURFACE OPTIMIZATION OF NANODIAMONDS USING NON-THERMAL PLASMA

Zora HajdUchova, Sara JuraSkova, Marian Janek

VPLYV TEPLOTY SPEKANIA NA PEVNOST V OHYBE HYDROXYAPATITOVEJ
KERAMIKY PRIPRAVENE] 3D TLACOU

Eva Kuzielova, Zora Hajdlchova, Matas Zemlicka, Jiti Masilko, OF'ga Fri¢ova
CHANGES OF CLASS G CEMENT PASTE INDUCED BY THE COMBINED EFFECT OF
GEOTHERMAL WATER AND HIGH TEMPERATURE

Eva Kuzielov4, Zora Hajduchova, Kristina Compel'ova, Michal Slany, Vladimir Pavlik
COMPARISON OF GEOTHERMAL WATER AND SODIUM CHLORIDE SOLUTION
ACTION ON CEMENT PASTES UNDER AMBIENT CONDITIONS

Michaela Harmo$ov4, Maria Vilkova, Martin Kello, Dominika Sebové, Erika Samolova,
Miroslava Litecka, Ivan Poto¢nak

KOMPLEXY Zr(IV) S DERIVATMI 8-HYDROXYCHINOLINU A ICH CYTOSTATICKA
AKTIVITA

Lucie Hochvaldova, Renata Vecefova, Milan KolaF, Libor Kvitek, Ale§ Panacek

ZKOUMANI ADAPTACE BAKTERII NA ANTIMIKROBIALN{ UCINKY NANOCASTIC
STRIBRA

Martina Kepenova, Michaela Benedikova, Miroslava Litecka, Ivan Poto¢nak
BIOLOGICKY AKTIVNE PALADNATE KOMPLEXY ZLOZENIA NH(CHjs);[PdCl,(XQ)]

Eva Kinnertova, Gabriela Zelenkova, Lucie Kofend, Tomas Zelenka, Vaclav Slovak

VLIV RYCHLOSTI OHREVU PRI PYROLYZE NA MEZOPOROZITU SOFT-
TEMPLATOVANYCH GELU
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3P010

3Pol11

3Po12

3P013

3Pol4

Zdetika Kolska, Simona Kaminkova, Vaclav Svoré&ik

PRIPRAVA A CHARAKTERIZACE NANOSTRUKTUROVANYCH POVRCHU
ROUBOVANYCH CASTICEMI PRO ANTIBAKTERIALNI VLASTNOSTI

Lucie Kotena, Vaclav Slovék, Ana Arenillas, Samantha Lizette Flores Lopez
VYUZITI MIKROVLNNEHO ZARENI PRI PRIPRAVE UHLIKATYCH XEROGELU

Samuel Kowalczyk, Vaclav Slovak

VLIV RYCHLOSTI PRUTOKU ATMOSFERY PRI PYROLYZE ORGANICKYCH LATEK
NA POROZITU VZNIKAJICICH UHLIKATYCH MATERIALU

Dhiya Krishnan, Michal Korenko, Frantiiek Simko, Blanka Kubikové
THE PHASE EQUILIBRIA OF NasAlFs—NdFs AND (NasAlFe—NdF3)eu—Nd203 SYSTEM

Jakub Kurjan, Méria Vilkova, Miroslava Litecka, Ivan Poto¢nak

MEDNATE KOMPLEXY DERIVATOV KUMARINU AKO POTENCIONALNE
PROTIRAKOVINOVE CINIDLA

3Po15 Klaudia Kvakové, Goutam Pramanik, Ondiej Pavelka, Jan Valenta, Petr Cigler

3Pol6

NEAR-INFRARED PHOTOLUMINESCENT GOLD NANOCLUSTERS

Miloslav Lhotka, Barbora Dousova
URCENI TEXTURNICH CHARAKTERISTIK JILOVYCH MINERALU

Sekcia 4 Organicka chémia

4Po01

4Po02

4Po03

4Po04

4Po05

4Po06

4Po07

4Po08

Tomas Ci¢vak, Martin Putala

TVORBA C-C VAZIEB POMOCOU C-H AKTIVACII NA BIARYLOVYCH
SUBSTRATOCH

Katarina Rachel Detkova, Branislav Ferko, Michaela Marcekova, Jana DohafioSova, DuSan
Berkes, Pavol Jakubec

VISIBLE-LIGHT-MEDIATED DENITRATIVE CROSS-COUPLING

Lucia Feriancova, Ivana Cisafova, Martin Kotora
SYNTHESIS OF NEW PERYLENE DERIVATIVES VIA RING-EXPANSION REACTION

Ema Fialova, Jakub Copak, Jiri Schimer, Petr Cigler

BROMINATED DIAMOND SURFACE AS A REACTIVE INTERMEDIATE FOR
FURTHER DERIVATIZATIONS

Bediich Formanek, Pavel Svec, Lenka Loukotova, Vaclav Vanék, Anastasiia Priss, Veronika
Aulichova, Silvia Petrezselyova, Andrea

Brazdova, Lenka Vanekova, FrantiSek Sedlak, Petr Cigler, Klara Grantz Saskova
XMAN — VERSATILE LIPID NANOPARTICLES FOR NUCLEIC ACID DELIVERY

Monika Garberova, Maria Vilkova, Ivan Poto¢nak, Monika Tvrdofiova, Martina Bago-Pilatova,
Zuzana Kudli¢kova, Alexandra Kesel'akova, Jan Elecko

SYNTEZA, STRUKTURA A FARMAKOLIGICKY PROFIL N-ACYLHYDRAZONOV
ODVODENYCH OD PERILLALDEHYDU A MYRTENALU

Tomas Strharsky, Dominika Pindjakova, Jaroslava Jamrichova, Juliana Lavi¢kova, Veronika
Kadlecova, Jiti Kos, Tomas Gonéc, Josef Jampilek

SYNTEZA AMIDU KYSELINY SKORICOVE S ANTIMIKROBIALNI AKTIVITOU

Jana Hricoviniova, Renata VVadkertiova, Zuzana Hricoviniova

Cu(ll) COMPLEXES OF O,N,0-QUINAZOLINONE DONOR LIGANDS AS NEW
BIOACTIVE COMPOUNDS
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4Po09 Karolina Knittelova, David Malinak, Adela Fuchsova, Rudolf Andrys, Kamil Musilek

HALOGENATED PRALIDOXIME DERIVATIVES AS POTENTIAL REACTIVATORS OF
INHIBITED CHOLINESTERASES: SYNTHESIS AND IN VITRO EVALUATION

4P010 Zuzana Kohoutova, David Malinak, Rudolf Andrys, Marketa Neugebauerova, Miroslav Psotka,
Kamil Musilek

NONSYMMETRICAL MONOQUATERNARY AMMONIUM SALTS AS POTENTIAL
REACTIVATORS OF INHIBITED CHOLINESTERASES: SYNTHESIS AND IN VITRO
EVALUATION

Sekcia 5 Vyucovanie a historia chémie

5P001 Lujza Grambli¢kova, Monika Jerigova

CHEMICKE A STRUKTURNE ZLOZENIE RESPIRATOROV A ICH VPLYV NOSENIA
NA ROZPOZNAVANIE EMOCII ZIAKOV ZAKLADNYCH SKOL A GYMNAZI{

5P002 Zuzana Moravkova, Jifi Havlicek, Rafael Dolezal, Martin Bilek, Karel Kolar
NITRACE FENOLU V PRITOMNOSTI MIKROVLN JAKO VYUKOVY EXPERIMENT

Sekcia 6 Aplikovana chémia, Zivotné prostredie a polyméry

6Po01 Hana Burdovd, Zdenka Kwoczynski, Diana Nebeska, Karim Suhail Al Souki, Dominik Pilnaj,
Barbora Grycova, Katetina Klemencova, Pavel Lestinsky, Pavel Kuran, Josef Trogl
DOES DIESEL CONTAMINATED SOIL AFFECT MISCANTHUS BIOMASS FOR
FURTHER THERMAL UTILIZATION?

6P002 Milan Bernauer, Kirill lablochkin, Maryna Kantserova, Martin Zlamal, Vlastimil Fila
MODELLING OF GLYPHOSATE SORPTION ON ACTIVATED CARBON

6P0o03 Kirill lablochkin, Milan Bernauer, Zden¢k Sofer, Vlastimil Fila
MIXED MATRIX MEMBRANES BASED ON 6FDA-BisP FOR BIOGAS PURIFICATION

6P004 Veronika Jancikova, Michal Jablonsky

STANOVENIE ACIDITY V SYSTEMOCH OBSAHUJUCICH CHOLIN CHLORID,
KYSELINU MLIECNU A DIOLY

6P005 David Pavel Kralovi¢, Katarina Cifrani¢ova, Ondrej Sausa, Helena Svajdlenkova

STUDIUM MIKROSTRUKTURALNYCH VLASTNOST{ VYTVRDENEHO BISFENOLU
A DIGLYCIDYLETERU POMOCOU FRONTALNEJ POLYMERIZACIE

6Po06 Olga Krupkova, Libor Dusek

DEGRADATION OF TEXTILE DYES FROM WASTEWATER BY OXIDATION
PROCESSES

6P007 Gabriela Kuchtova
VYUZITIE ZHASACOV K CHARAKTERIZACII ELEKTROD

6P0o08 Milos Luka¢, Martin Bajcura, Martin Pisarcik

STUDIUM EKOTOXICITY XENOBIOTIK NA VYBRANYCH RIASACH A
KOROVCOCH

6P009 Jana Machackova, Marie Nevyho$téna, Kevin Matzick, Alena Komersova

DEVELOPMENT OF FILAMENTS FOR FDM 3D PRINTING OF ORAL SOLID DOSAGE
FORMS

6P010 Frederika Misikova, Anna Krejcova, Jan Patocka
ANTROPOGENNI GADOLINIUM VSTUPUJICi DO POTRAVNIHO RETEZCE
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Sekcia 7 Chemprogress — chemicke technologie

7Po01

7P002

Miroslav Hala, Roman Kodym, Martin Prokop, Martin Paidar, Karel Bouzek

MATEMATICKE MODELOVANI VLIVU GEOMETRIE KANALU PRO PROUDENI
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PALIVOVEHO CLANKU
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LIKVIDACE ODPADU Z VYROBY TRASKAVIN
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Martina Machalova, Michaela Vasinova Galiova, Tibor Stra¢ina
LA-ICP-MS IN MEDICAL RESEARCH
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ANA!_YTICKA CHARAKTERIZACIA NANOMATERALOV VO VZORKACH SO
ZLOZITOU MATRICOU

Alice Markvartova, Jiti Widimsky jr., Toma§ Zelinka, Jan Skrha sr., Michal Vrablik

STANOVENI KATECHOLAMINU A METANEFRINU Z TELNiCH TEKUTIN V
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Jakub Maséc, Frantisek Cacho
STANOVENIE JODIDOV VO VZORKACH VOD S VYSOKYM OBSAHOM CHLORIDOV

Oleksandr Matvieiev, Renata Sele$ovska, Marian Vojs, Pavlina Keliskova, Lenka Janikova,
Jaromira Chylkova

ELECTROCHEMICAL IMPEDANCE SPECTROSCOPY FOR THE QUANTITATIVE
DETERMINATION OF DRUGS

Ondrej Patizek

ROZKLAD PEVNYCH VZORKU POMOCI AUTOMATICKE TAVICKY KATANAX
Denis Pavelek, Radoslav Halko

VPLYV ROZPUSTADIEL A ICH ELIMINACIA V KVAPALINOVEJ CHROMATOGRAFII
V SPOJENI S INFRACERVENOU SPEKTROMETRIOU NA IDENTIFIKACIU LATOK
Lucie Prazakova, Jan Fischer, Anna Kubickova

NOVY PRISTUP K OXIDACI LECIV

Veronika Sillikova, Jana Jakubé&inova, Silvia Dulanska
RAPID DETERMINATION OF #°Ra USING A MODIFIED SORBENT

Marek Zelinka, Peter Sebest, Veronika Ostatna, Ale§ Daiihel

ELEKTROCHEMICKA DETEKCE INTERAKCE GALEKTINU A JEHO
GLYKOMIMETIK

Darina Téthova, Tomas Cincula, Michal Galambo§

RADIOFARMAKA S OBSAHOM JODU — VYUZITIE RADIOANALYTICKYCH METOD
PRI ICH KONTROLE KVALITY

Lucia Vrablova, Renata Gorova, Helena Jurdakova

UPRAVA VZORKY SMOLKY PRE LUDSKY BIOMONITORING METABOLITOV
PLASTIFIKATORA DINCH
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IN SILICO METHODS

Justina Novéakova, Vojtech Sz6cz, Dusan Lorenc, Monika Jerigova, Martin Balaz

TRIEDENIE HMOTNOSTNYCH SPEKTIER UHLIKATYCH CHONDRITOV PODLA
STUPNA PREMENY POMOCOU PCA

Sekcia 3 Anorganicka a materialova chémia

3Pol17

3Po18

3P019

3P020

Lenka Loukotova, Olha Lytvynenko, Jifi Schimer, Petr Cigler
STABILIZED GOLD NANOPARTICLES BY POLYDIACETYLENES

Franti$ek Simko, Zuzana Netriova, Aydar Rakhmatullin, Michal Korenko

CESIUM FLUORO-, OXO- AND OXO-FLUORO-ALUMINATES: SYNTHESIS, AND
THEIR STABILITY

Ales Panacek, Lucie Hochvaldova, Martin Mistrik, Zdenek Skrott

PLASMONIC SILVER NANOLAYERS-MODIFIED SURFACES FOR MICROTHERMAL-
INDUCED SUBCELLULAR-TARGETED PROTEIN DAMAGE IN CELLS

Radka Pocklanova, Jan Stehlik, Aneta Buzkova, Ales Panadek, Robert Prucek, Libor Kvitek

CONTROLLING ULTRASMALL GOLD NANOPARTICLES: IMPORTANCE OF SIZE
AND STRUCTURE FOR THE STUDY OF CATALYTIC ACTIVITY

ChemZi 19/1 (2023)

221



Zoznam posterov

3P021 Marie Prazakova, Bohuslav Drahos

DESIGN AND SYNTHESIS OF POLYDENTATE PYCLEN-BASED LIGAND SUITABLE
FOR COMPLEXATION OF MANGANESE(Il) AND OTHER (BIOLOGICALLY)
RELEVANT METAL IONS

3P022 Robert Prucek, Karolina Zrnikova, Aneta Buzkova

PRIPRAVA NANOKOMPOZITU OXIDU ZELEZA A NANOCASTIC KOBALTU PRO
APLIKACI DEGRADACE ETHINYLESTRADIOLU

3P023 Jakub Siegel, Jana Pryjmakova, Daniel Grossberger
VLIV MORFOLOGIE POLYMERU NA UKOTVENI STRIBRNYCH NANOCASTIC
METODOU LIFT

3P024 Petr Slepi¢ka, Dominik Fajstavr, Nikola Slepi¢kova Kasalkova, Bara Frydlova
REPLIKACE BIOPOLYMERU PLLA A JEHO ANTIBAKTERIALNI VLASTNOSTI

3P025 Nikola Slepickova Kasalkova, Jakub Siegel, Jana Pryjmakova, Petr Slepicka

PRIPRAVA Au A Cu NANOSTRUKTUR NA PERIODICKY VZOROVANEM PEN PRO
BIOAPLIKACE

3P026 Antonin Sojka, Jan Zich, Jiti Navratil, Ludvik Benes, Tomas Plechacek, Cestmir Drasar
Bi,0,Se THERMOELECTRIC PROPERTIES COMPARISON STUDY

3P027 Barbora Stefkova, Robert Prucek, Tomas Ingr

SONOCHEMICKA PRIPRAVA VRSTEV NANO A SUBMIKRONOVYCH CASTIC
STRIBRA PRO DETEKCI LATEK POMOCI POVRCHEM ZESILENE RAMANOVY
SPEKTROSKOPIE

3P028 Anna Zabelina, Denis Zabelin, Zdetika Kolskd, Oleksiy Lyutakov, Vaclav Svoréik
FOTOINDUKOVANA KONVERZE CO, ZA ARKTICKYCH PODMINEK

3P029 Svitlana Vitushkina, Juraj Kuchar, Veronika Kucharova
STUDY OF PREPARATION AND CHARACTERIZATION OF ORGANIC PRECURSORS
OF SINGLE-MOLECULE MAGNETS BASED ON 3d/4f METALS

3P030 Jana Vyhlidalova, Tomas Zelenka, Ale§ Badac¢, Miroslav Almasi
KOMPOZITNI MOF-UHLIKATE MATERIALY PRO SORPCI VODIKU

3Po31 Eva Zahradnikova, Céline Pichon, Jean-Pascal Sutter, Radovan Herchel, Petr Halas, Bohuslav
Draho$

PYRIDINE-BASED MACROCYCLIC LIGANDS: SYNTHESIS OPTIMIZATION,
COMPLEX PREPARATION AND THEIR ROLE IN THE FILED OF MOLECULAR
MAGNETISM

3P032 Gabriela Zelenkova, Tomas Zelenka, Miroslav Almasi, Michala Soldanova

GRAPHENE AS A PROMISING ADDITIVE TO HIERARCHICALLY POROUS CARBON
MONOLITHS FOR ENHANCED H, AND CO; SORPTION

Sekcia 4 Organicka chémia

4Pol1l Adéla Simkova, Eniké Sikorova, Sarka Stépénkové, Kléara Kone¢na, Ondfej Jand'ourek, Jarmila
Vinsova, Martin Kratky

SYNTEZA A BIOLOGICKA AKTIVITA NOVYCH DERIVATU RHODANINU A
THIAZOLIDIN-2,4-DIONU

4P012 Olha Lytvynenko, Vaclav Vanék, Anastasiia Priss, Klara Grantz Saskova, Petr Cigler
DETERMINATION OF pK, OF ADAMANTANE-BASED LIPID NANOPARTICLES

222

Chemzi 19/1 (2023)




Zoznam posterov

4P013

4Pol4

4Po15

4Po16

4Pol7

4Po018

4Po19

4P020

Dusan Bortidk, Daniel Végh, Branislav Pavilek, Viktor Milata

INDUKOVANE STIEPENIE N-N A C-F VAZIEB AROMATICKYCH
PERFLUOROVANYCH HYDRAZONOV - NOVA METODA SYNTEZY
AROMATICKYCH A HETEROAROMATICKYCH NITRILOV A 2,3,5,6-
TETRAFLUORANILINU

Miroslav Psotka, Zuzana Kohoutova, Karolina Knittelova, David Malinak, Rudolf Andrys,
Kamil Musilek, Stanislav Gobec

SYNTHESIS OF NOVEL COMPOUNDS TARGETING NEUROINFLAMMATION AND
CHOLINERGIC DEFICIT IN ALZHEIMER'S DISEASE

Karin Schniererova, Henrieta Stankovi¢ova, Martin Putala
C(2)-REGIOSELEKTIVNA PRIAMA ARYLACIA CHROMONOV

Klara Stankovianska, Maria Megiarova, Radovan Sebesta
FLUOROVANE PYRANY AKO POTENCIALNE BIOLOGICKY AKTIVNE LATKY

Markéta Svobodova, Eligka Smejkalova, Nikol Svabkova
SYNTEZA BOROVYCH HETEROCYKLU VYCHAZEJICI Z BIS(ENAMINOAMIDU)

Jana Spakova Raschmanova, Martin Fabian, Miroslava Martinkova, Adam Sudzina, Martina
Bago Pilatova

TOTALNA SYNTEZA NOVYCH PYROLIDINOVYCH SFINGOMIMETIK

Iveta Uhliarikova, Maria Matulova, Jaromir Lukavsky, Jozef Turjan, Peter Capek
STRUCTURE OF EXOPOLYSACCHARIDE PRODUCED BY CYANOBACTERIA
NOSTOC cf. LINCKIA

Monika Tvrdotiovd, Yuliia Zuzak

STEREOSELEKTIVNA SYNTEZA NOVYCH BROUSSONETINOVYCH ANALOGOV

Sekcia 5 Vyucovanie a histéria chémie

5P03

5Po4

Radana Koudelikova, Pavel Starha
MULTIMEDIALNI VZDELAVANI V CHEMII

Zuzana Vargova
PROFIL A STUDIINY PLAN ABSOLVENTA NOVEHO PROFESIINE

ORIENTOVANEHO STUDIJNEHO PROGRAMU ,,CHEMICKY LABORANT -
SPECIALISTA“

Sekcia 6 Aplikovana chémia, Zivotné prostredie a polyméry

6Po011

6P012

6P013

6Po014

Walid Moussa, Vladimir Puchart

RELATIONSHIP BETWEEN THE STRUCTURE-BASED CLASSIFICATION AND
SUBSTRATE SPECIFICITY OF a-L-ARABINOFURANOSIDASES

Viktorie Neubertové, Vaclav Svor¢ik, Zdeiika Kolska

ROOM TEMPERATURE SYNTHESIS AND AMINE-FUNCTIONALIZATION OF ZIF-8
FOR ENHANCED CO; CAPTURE

Marie Nevyhosténa, Alena Komersové, Jana Machackova, Vladimir Pejchal, Sarka Stépankova
DISSOLUTION TESTING OF NEW POTENTIAL DRUGS FOR ALZHEIMER'S DISEASE

AlZbéta Parchanska

PRIPRAVA A CHARAKTERIZACE POREZNICH UHLIKATYCH MONOLITU NA BAZI
CELULOZY

ChemZi 19/1 (2023)

223



Zoznam posterov

6P015

6P016

6P017

6P018

6P019

6P020

Michal Pechar, Robert Pola, Marina Rodrigues Tavares, Kaplan Kirakei, Tomas Ptibyl, Jaroslav
Zelenka, Toma§ Ruml, Kamil Lang, Tomas Etrych

HYDROPHILIC POLYMER CONJUGATES WITH OCTAHEDRAL MOLYBDENUM
CLUSTERS: POTENTIAL NANOMATERIALS FOR PHOTODYNAMIC THERAPY

Lucie Sedlackova, Ales Franc, Sylvie Pavlokova

PRIPRAVA A HODNOCENI OBALOVACICH SMESI PRO SUCHE OBALOVANI
LEKOVYCH MIKROFOREM S RIZENYM UVOLNOVANIM

Hana Spanielova, Jitka Neburkova, Jan Bartoti, Petr Cigler

FLUORESCENT NANODIAMONDS MODIFIED WITH HYALURONIC ACID FOR
TARGETED CANCER CELL THERANOSTICS

Martin Vesely, Jan Elbl, David Zaruba
3D TISK INDIVIDUALIZOVANE LEKOVE FORMY

Martin Zlamal, Karel Pecha, Zoran Zwaan

SEPARACE VYBRANYCH MIKROPOLUTANTU Z VODY S RUZNOU SOLNOSTI
POMOCI NANOFILTRACE

Hana Dvoidkova, Jan Cech, Monika Stupavskd, Lubomir Prokes, Jana Jurmanova, Vilma
Bursikova, Jozef Rahel’, Pavel Stahel

FAST SURFACE HYDROPHILIZATION VIA ATMOSPHERIC PRESSURE PLASMA
POLYMERIZATION FOR BIOLOGICAL AND TECHNICAL APPLICATIONS

Sekcia 7 Chemprogress — chemickeé technoldgie

7P0o03

7Po04

7P005

Ivona Sedlatova, Petr Lodiidnek, Martin Zlamal, Jan Vidensky
STUDIUM OXIDACE ZELEZNATYCH IONTU VZDUCHEM

Renéta Stevulova, Kamil Kerekes, Jan Hive§
ZELEZANY — ELEKTROCHEMICKA PRIPRAVA

Jaroslav Bruncko, Katarina Kot'uhova, Miroslav Michalka, Monika Jerigova
PULZNA LASEROVA DEPOZICIA KOVOVYCH VRSTIEV

224

Chemzi 19/1 (2023)




