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UNIVERZITA KOMENSKEHO V BRATISLAVE

Hlavné ciele projektu

o Cielom projektu je posilnenie spoluprace vo vyskume
a vyvoji medzi hospodarskou a akademickou sférou
vytvorenim kompetencéného centra orientovaného na
inteligentné technologie

o Specifické ciele:
= Vytvorenie kompetencného centra pre priemyselny vyskum
a vyvoj v oblasti inteligentnych technoldgii

=" Priemyselny vyskum v oblasti senzorovych systémov, riadiacich
a robotickych systémov a v oblasti elektronickych sluzieb
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Anotacia projektu

Posilnenie spoluprace vo vyskume a vyvoji medazi
hospodarskou a akademickou sférou vytvorenim
Kompetencného centra orientovaného na inteligentné
technolodgie.

Vytvorenie Kompetencného centra pre priemyselny vyskum
a vyvoj v oblasti inteligentnych technolagii.

Priemyselny vyskum v oblasti senzorovych systémoy,
riadiacich a robotickych systémov a v oblasti elektronickych
sluzieb.
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Sposob riesenia projektu

o Vyskumné zamerania: inteligentné senzorové systémy, riadiace a
robotické systémy, elektronické a informatické sluzby.

o Vyskum bude koncentrovany na technolégie v oblasti elektroniky
a informatiky, pridavajuce inteligenciu technickym rieseniam. Z
priemyselného pohladu pojde o technoldgie pre fyzicku realizaciu
kl'acovych systémovych komponentov, o vyvhodnocovacie a
riadiace systémy a tiez o technolégie elektronickych a
informacnych sluzieb. Z hladiska aplikacii budu prveé rieSenia
smerovat k zlepseniu zdravotnej starostlivosti, ochrany Zivotného
prostredia a inteligencie stavieb.
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Dosiahnuté vysledky v projekte

o Projekt bol koncipovany tak, aby vsetky vystupy z vedeckych
a vyskumnych uloh, ktoré riesi, boli uplatnitelné v beznej
praxi. Projekt zacal svoju realizaciu v septembri 2011, do
konca roka 2011 sa nadviazala spolupraca medazi
akademickymi a priemyselnymi partnermi projektu.

o Bola vybudovana infrastruktura centra a prebieha vedecky
vyskum.
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Vyhl'ad dalSieho postupu rieSenia
projektu

o Pokracovanie v spolupraci medzi akademickou
a priemyselnou sférou v oblasti elektroniky a informatiky.
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KC INTELINSYS  (aktivita 2. 1.)

V ramci rieSenia projektu KC INTELINSYS,

aktivita 2.1: ,,Vyskum inteligentnych senzorovych systemov*

sa na pracovisku PriF UK riesSi odborna problematika:

1. Syntéza organickych zlucenin s vlastnostami ,klIG¢a” a ,,zamku”
2. Studium fotofyzikdlnych a fotochemickych viastnosti syntetizovanych
zlucenin
3. Studium procesov podnet odozva a studium stability syntetizovanych
zlucenin
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KC INTELINSYS  (aktivita 2. 1.)

1. Syntéza organickych zlucenin s vlastnostami:

a) ,klaca” napr.
substruktury: kumariny, isatiny, semikar-bazidy, chromony, pyrén a pod.

b) ,,zamku” napr.
substruktury: anidny, nukleové bazy, bielkoviny, aminokyseliny a pod.
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KC INTELINSYS  (aktivita 2. 1.)

2. Studium fotofyzikdlnych a fotochemickych vlastnosti syntetizovanych

zlucenin
a) kvantové vytazky fotochemickych procesov, fluorescencie a
fosforescencie

b) doby zZivota excitovanych stavov

3. Studium procesov podnet odozva a studium stability syntetizovanych
zlucenin
a) reverzibility procesov podnet — odozva
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(aktivita 2. 1.)

KC INTELINSYS

syntéza a Studium fotofyzikalnych charakteristik nov{(ch derivétov isatinu
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= fotofyzikdlne charakteristiky E/Z izomérov

= fotochromizmus E/Z izomérov

= vyskum Strukturnych modifikacii

a ich vplyv na fotofyzikalne vlastnosti
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KC INTELINSYS  (aktivita 2. 1.)

= syntéza a Studium fotofyzikalnych charakteristik novych derivatov isatinu
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KC INTELINSYS

= syntéza a Studium fotofyzikalnych charakteristik

novych derivatov kumarinu
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KC INTELINSYS  (aktivita 2. 1.)

= Publikované vysledky

§

i
Spectrochumica Acta Part A: Male aned Beomolea ectroscopy 23 (2X014) 421 -424 MI 9L X
< ;. e o+

Contents lists availabla at Sciencelirect AerCr A T e
Spectrochimica Acta Part A: Molecular and o R
Biomolecular Spectroscopy
journal homepage: www.elsevier.com/locate/saa

% fa n DNF

Isatinphenylsemicarbazones as efficient colorimetric sensors for fluoride @ i
and acetate anions - Anions induce tautomerism

Klaudia jakusovd”, Jana Donovalovd®, Marek Cigan ™", Martin Gaplovsky ", Vladimir Garaj",
Anton Gaplovsky”

*Insticure of Chemistry, Foculty of Netura! Scaences, Comenins University. Miviskd dodma G-2, SK-842 15 Brafsiove, Stovakiz
* Department of Pharmaceuticad Chemistry, Faoalty of Phormacy, Comenius University, Odbogirov 10, SK-842 12 Smnsfow, Slovakie

HIGHLIGHTS GRAPHICAL ABSTRACT

« Anion induced tautomerism of
isatinphenylsemicarbazone sensors
was investigated,

« Acid-Dbase propecties ol anions
influence the equilibrium ratio of the
individual tavtomeric forms

o Sensoe £ and Z somers diffess in
sensitivity, selectivity and sensing
mechanism

« Sensors pravide an excellent signal ta
noise ratio and also wide detection
range.

« Detection of strongly basic anwons in
both veganic and semi-aqueous
media is possible

Podporujeme vyskumné aktivity na Slovensku/ Eurépska unia r* "
Projekt je spolufinancovany zo zdrojov EU Pustpdy: fond segionbientic okl ® @



UNIVERZITA KOMENSKEHO V BRATISLAVE

KC INTELINSYS  (aktivita 2. 1.)

= Publikované vysledky
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7-(Dimethylamino)coumarin-3-carbaldehyde and Its | N\

Phenylsemicarbazone: TICT Excited State Modulation, Fluorescent &l Lo N A A
H-Aggregates, and Preferential Solvation ; X&r %
Marek Cigan,™ Jana Donovalova, Vojtech Szics, Jan Gaspar, Klaudia Jakusova, and Anton Gaplovsky i ]
Institute of Chemistry, Faculty of Natural Sciences, Comenius University, Mlynska dolina CH-2, SK-842 15 Bratislava, Slovak d 044
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ABSTRACT: The photophysical properties of 7-(dimethylamino)- o
coumarin-3-carbaldehyde 3 and its phenylsemicarbazone 4 were
investigated in solvents of various polarity and in differing solvent
mixtures. The different Huorescent quantum yield (Pg) behavior of 3
and 4 in highly polar solvents Is discussed in terms of Twisted
Intramolecular  Charge-Tranfer (TICT) state formation and the
specific solute—solvent interactions. Because of the weak intermo

lecular hydrogen bonding ability of both the ndiative ICT and o oy (1% 2 o
nonradiative TICT excited state of 3 and the linear steep decrease in 0 53
@, from a medium to high polarity region, coumarin 3 could be a -0
useful polarity probe for microenvironments containing hydrogen
bonding groups, Compared to 3, coumarin 4 exhibits the highest ®,
values in highly polar solvents with strong hydrogen bond acceptor
ability. The high quantum yield of fluorescence in DMSO, DMF, and
alcohols qualifies coamarin 4 as a faser dye in the given medium, with kg higher than k. Contrary to previous reports that many
H-aggregates are nontluorescent in nature, coumarin 3 torms highly fluorescent H-aggregates in MeOH and EtOH. On the basis
of the restrictions of the Kasha-exciton theory model, we assume that the formation of fluorescent H-dimer aggregates of 3 is
driven by 7'—x" interactions. To the best of our knowledge, this s the first report on aggregation of coumarin dye in alcoholic
solutions. In addition, restrictions in the ftting procedure relating to determination of the solvation number, #, using the
Covington—Newman model of preferential solvation and also the solvent nonideality parameter, ', are discussed in this article.
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