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

1. Jakabovi¢ Jan, Weis Martin, Kuzma Anton, Juhasz Peter, Novota Miroslav, Mi¢jan Michal,
Hanic Michal; Slovenska technicka univerzita v Bratislave; Vazovova 5, 812 43 Bratislava;
PP 150-2018: Struktura na extrakciu svetla z aktivnej oblasti organickych
elektroluminiscenénych diod na baze vodivych polymérov a spbsob jej vyroby.

2. Jakabovi¢ Jan, Weis Martin, Novota Miroslav, Mi¢jan Michal; Slovenska technicka
univerzita v Bratislave; Vazovova 5, 812 43 Bratislava; PP 141-2018: Difazor par monoméru
parylénu.

3. Weis Martin, Jakabovi¢ Jan, Novota Miroslav, Mi¢jan Michal; Slovenska technicka
univerzita v Bratislave; Vazovova 5, 812 43 Bratislava; PP 140-2018: Ventil par monoméru
parylénu.

4. Weis Martin, Juhasz Peter, Novota Miroslav, Mi¢jan Michal, Hanic Michal, Tomaska
Martin, Jakabovi¢ Jan, Chovan Jozef, Uherek FrantiSek; Slovenska technicka univerzita v
Bratislave; Vazovova 5, 812 43 Bratislava; Medzinarodné laserové centrum; llkovi¢ova 3,
841 04 Bratislava; PP 64-2018: Aktivny celoorganicky opticky vinovod na baze vodivych
polymérov pre pouZitie v elektro optickych prvkoch.

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

1. Pavol Tisovsky, Anton Gaplovsky, Katarina Gmucova, Miroslav Novota, Milan Pavuk,
Martin Weis: Synthesis and characterization of new [1]Benzothieno[3,2-b]benzothiophene
derivatives with alkyl-thiophene core for application in organic field-effect transistors,
Organic Electronics: physics, materials, applications. 2019, 68, pp.121-128.

2. Pavol Tisovsky, Marek Cigan, Peter Danko, Martin Weis: Blue OLEDs based on carboline
skeleton, 7th EuCheMS Chemistry Congres: Molecular frontiers and global challenges, 26-
30 August 2018, ACC Liverpool, Anglicko.
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3. Pavol Tisovsky, Marek Cigan, Peter Danko, Martin Weis: Carboline Skeleton Based Blue
OLEDs, 4th Organic Chemistry Congress, 4-7 October 2018, Antalya, Turecko.

4. Cigan, M.; Danko, P.; Brath, H.; Cakurda, M.; Fisera, R.; Donovalova, J.; Filo, J.; Weis,
M.; Jakabovi€, J.; Novota, M.; Gaplovsky, A. 4-Azafluorenone and a-Carboline Fluorophores
with Green and Violet/Blue Emission. Molecules 2019, 24, 2378.

Uplatnenie vysledkov projektu

Pri riedeni projektu sme sa zamerali nielen na vyvoj novych materialov pre OLED, ale aj
vyvojom novych efektivnejsSich Struktur pre OLED. V ramci vyvoja novych materialov sa
podarilo pripravit velké mnozstvo novych zaujimavych a originalnych latok, najma pre ich
vyuzitie ako OLED materialy. Namerané fyzikalno-chemické vlastnosti ukazali ich zaujimave
potencialne moZnosti. Niektoré ich aplikacné vlastnosti, ako aj problémy so stabilitou
ukazali, ze tieto latky zatial nedokazu nahradit doteraz pouzivané materialy. Z tohto dévodu
sa tieto materialy neponukali potencialnym zaujemcom ako bolo pévodne planované. Avsak
tieto vysledky boli natolko zaujimavé, Ze boli publikované v renomovanom ¢asopise
Molecules, ktory sa venuje novym chemickym materialom. V rovine vyvoja novych
efektivnejSich Struktur pre OLED sa nam podarilo navrhnut novu Struktdru OLED pre lepSie
vyviazanie svetla z aktivnej oblasti OLED vyuzZivajucu vrstvu vodiveho polyméru a pola
vzduchovych nanojamiek. Na tuto Strukturu bola podana prihlasSka vynalezu. Po
predbeznom posudeni tejto prihlasky Centrom vedecko-technickych informacii, toto
Centrum navrhlo podat tento vynalez ako europsky.

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

Z hladiska pripravy novych latok ako kandidatov novych dusikatych OLED materialov sa
podarilo spinit ciele projektu. Bolo pripravené velké mnozstvo latok, v drvivej vacsine
doteraz neznamych. Podla pévodného planu boli UspeSne pripravené derivaty na zaklade
karbolinov ako aj aza-fluorenénov. Uspesne sa pripravili aj nové dusikaté OLED materialy
na baze alkinov, u tychto vSak bola problémom ich stabilita, hoci jeden z nich sa nachadza
aj v ¢lanku v renomovanom ¢asopise Molecules, ktory je jednym z hlavnych vystupov
projektu. Pri priprave latok na baze aza-fluorenénov sa vyuZila inovativna jednostupriova
syntéza pomocou ktorej sa pripravilo velké mnoZstvo novych derivatov, z ktorych tri sa tiez
nachadzaju aj zmiefiovanej publikacii. Optimalizovana bola aj priprava latok na baze
karbolinov a v pripade ich lepSich optickych a fotofyzikalnych vlastnosti by sa dali fahko a
ekonomicky vyhodne vyrabat. Optimalizovana bola aj priprava vychodiskovych stavebnych
blokov, najma na zaklade a-karbolinov, ktoré by sa v pripade zaujmu takisto mohli dodavat
potencialnym zaujemcom. Okrem toho sa nam podarilo navrhnut novu Struktdru OLED pre
lepSie vyviazanie svetla z aktivnej oblasti OLED vyuZzivajucu vrstvu kompozitu vodivého
polyméru a pola vzduchovych nanojamiek, na ktoru bola podana prihlaska vynalezu.
Kompozit vodivého polyméru pozostava z vodivého polyméru PEDOT:PSS a diamantovych
nanocastic.

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

In terms of preparing new substances as candidates for new nitrogen based OLED
materials, the project objectives were have been met. A large number of substances have
been prepared, in the vast majority there were novel compounds. According to the original
plan, they were successfully prepared substances based on both carbolines and aza-
fluorenones. New alkyne-based OLED materials have also been successfully prepared, but
their stability has been a problem, although one of them was also published in the article in
renowned journal Molecules, which is one of the project's main outputs. In the preparation of
aza-fluorenone-based substances was used an innovative one-step synthesis, which
enabled to prepare a large number of new derivatives, three of them are also described in
the mentioned publication. The preparation of substances based on carbolines has also
been optimized and in the case of their better optical and photophysical properties, these
materials could be produced easily and economically. The preparation of starting building
blocks was also optimized, especially based on a-carbolines, which could also be produced
in big amounts if desired. In addition, we designed a new OLED structure for better light-
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outcoupling from OLEDs using a layer of conductive polymer composite and nanohole array
to which the invention has been filed. The conductive polymer composite consists of a
conductive polymer PEDOT:PSS and diamond nanoparticles.
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