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Main activities

WP 1 Synthesis of Organic Materials
» Design of new molecules

» Synthesis and purification

» Structure elucidation

WP 2 Investigation of the Photophysical Properties

» Steady-state and transient spectroscopy measurements
» Dynamic spectral measurements upon external stimuli
» Preparation of 1D and 2D solid-state materials

WP 3 Study and Evaluation their Working Functions as Molecular Devices

» Solid-state performance of organic materials (thin films, bulk material, deposition
of various substrates)

» Investigation microscopic characteristics by TEM, SEM, XRD

» Structure-properties relationship evaluation



Molecular sensors and molecular logic gates
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NI Georgiev, VV Bakov, VB Bojinov, A Tutorial Review on the Fluorescent Probes as a Molecular Logic Circuit-Digital
Comparator, Molecules 28 (17), 6327

Al Said, NI Georgiev, VB Bojinov, Simple excited state intramolecular proton transfer (ESIPT) based probe for pH and
selective detection of copper (ll) ion in aqueous alkaline environment: Sensitivity, Journal of Photochemistry and
Photobiology A: Chemistry 446, 115176.



Fluorescent compounds as diagnostic and theranostic agents

Fluorescence Intessity (AU)
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R Bryaskova, N Georgiev, N Philipova, V Bakov, K Anichina, M Argirova, S. Apostolova, |. Georgieva, R. Tzoneva, Novel
Fluorescent Benzimidazole-Hydrazone-Loaded Micellar Carriers for Controlled Release: Impact on Cell Toxicity, Nuclear
and Microtubule Alterations in Breast Cancer Cells, Pharmaceutics 15 (6), 1753

NI Georgiev, VV Bakov, KK Anichina, VB Bojinov, Fluorescent probes as a tool in diagnostic and drug delivery systems,
Pharmaceuticals 16 (3), 381



Solvent extraction of metals with fancy ligands
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MoagudunumpaHe Ha NamyyeH NaaT c OMpeEXKeHn Noanmepu

1. MoguduumpaHe Ha namy4yeH NaaT ¢ NOMAKpPUAAMKUA NPU BapupaHe KOIMYeCcTBOTO Ha OCHOBHMUA
MOHOMeEp-aKpUiamua n omperKsaliusa mMoHomep

Llen: Ja ce uscnensa BAUAHUETO Ha NOJIYYEHUA XMAPOren BbPXY OTAENAHETO Ha BMONOrMYHO aKTUBHOTO
BewectBo (BAB nnum BAS) c BpemeTo
1. Aecopbumnsa Ha BAB ot

NOBBbPXHOCTTA Ha Xuaporena

Mpwn 3abonaBaHmA U

/ HapaHABaAHMA Ha KOXaTa
MpunoxxeHue Ko3meTnuyeH TeKCTU

\ TpaHcaepmanHo
npunoxeHue Ha bAB

2. MNonyyaBaHe Ha KOMNO3UTEH MaTepuan OoT NamyueH naar ¢ xmapodpobHu n onmodpunHu ceoiicTea

Llen: MNpunoxkeHne Ha maTepurana Nnpu oTCTpaHABaAHE Ha
namyyeH nnat /

2. Habv6BaHe Ha xupgporena
* un andysmna Ha bAB

HedpT M HePpTONPOAYKTM OT BOAA.




Fluorescent rotary switches
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Fluorescent Rotary Switches: Four- vs Three-Substituted
Phthalimide Boron Difluoride Schiff Base Complexes

Dancho Yordanov, Rastislav Smolka, Kosuke Nakashima, Shin-ichi Hirashima, Yasuyuki Matsushima,
Martin Vala, Jozef Krajcovic, Martin Weiter, Tsuyashi Miura, and Anton Georgiey®
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ADSTRACT: The influence of the subsbitution pattern in phthalemide Sy ey
boron difluoride Schiff base complexes as fluorescent molecalar rotors ': —
has been investigatedd. Due to their ground-state rwsttenoric structures,
they have exhibited nogative solvatocheomism in absorption and blue- ‘ ,; & 23
" o i 1 Ongliys
va

green emission with moderate to satisfactory photoluminescence

quantum yields in solution. Ground-state and exated-state theoretical

calculations and time resolved emimdon spectroscopy revealed that the

excited-state rotation is triggered by planarinduced charge transfer,

resulting in switched emission towand the green megion. Fluorescence

lifetime meassrements and species-associated emission spectra exhibited two emitting excited species in equlibrium via a planar
transition-state bamier. The substitutson pattern models showed different bebuvioe in solidstate mechanochromic switching and
were analyzed by subcell unit packing obtained from Xozay structure data, We have attempted to gain in.depth imsight into the
fluorescence mechanism and photoluminescence properties amosiated with the substitution pattem of the phthalimide motif in
order to understand the structure—propesty—function relationshap,

X-Ray structures -54.0°




Multicolour Switching
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Dissemination of the results and Network establishing

UNIVERSITY OF CHEMIETRY

OF TECHNOLOGY on functional organic materials
for sustainable future
15.-16. November 2023, Brno

BAND FACULTY 1st Autumn workshop

Wednesday 15th November
Chair: Prof, Jozef Krajéovi€é Place: Conference room 5th floor
13:30-13:4%  Prof. Jozef Krajéovié  Opering talk

13:45-14:00  Mihai Irimia-Viadu Natural Dislectnc Matariats for Organic Fasid Effect
Transisions

14:00-14:15  Serpil Tekoglu Biocompatible conductive polymers for sustainable
technolagies

14:15-14:30  Cigdem Yumusak Hytdrogen borded oaganic semiconductor pigments

14:30-14:45  Pavel Kocdn Functionalized dietopyrrolapyrroles as building blocks of
on-surface Fromn nanostructires

Jreas-1515 COFFEE BREAK

Chair: Cigdem Yumusak Place: Conference room 5th floor

15:15-15:30  Pavel Sobotik Scannmg tunneling miccoscopy of 2D phthaiocyanine
arrays on metal passivated silicon surfaces

15:30-15:45  Anton Georgiev Huorescent molecular smtches

15:45-16:00 Aranos Kurutos Socompatible Fluorescent Probes Emitting In tha vistle,

Neac-infraced Region, and Beyond: From Small Mosscules
to Supramodecular Assembies

16:00-16:15  Folix Mayr Senple and sensitive substrates for surface-echanced
Raman scattering (SERS) at near-infrared excitation
| since 19:00 DINNER

COFFEE BREAK

Place: Conference room 5th floor

Skills and experiences with theoretical approaches used
in materials research focused on optoelectronics at the
IPCHCHP of FCHPT STU In Bratislava

Theoretical Investigation of hydrogen atom, proton and
electron transfer thermodynamics in recent research

Application of microfluidics in salivary diagnostics
Application of textile and green materials in biomedicine
LUNCH

Chair: Anton Georgiev Place: Conference room 5th floor

| J10:30-11:00
~ Chair: Roberta Ragni
\ 11:00-11:15  Matej Uhliar
11:15-11:30  Erik Kiein
| 11:30-11:45 Prof. Bojan Petrovic
11:45-12:00 Sanja Kojic
- |12:00-13:30
i 13:30-13:50 Sarka Tumova,
! Aneta Markova,
Matous Kratochvil,
Rastislav Smolka
13:50-13:55 Christoph Ulbricht
13:55-14:00 Stefano Favero Costa
14:00-14:05 Tena Markulin
14:05-14:10  Stefan Moser

q

8 | 14:10-14:40

Materlal sclence toward functional high-tech devices

PEDOT by CVD - An Outlook
A bifacial tandem organic/perovskite solar cell

Growth of perovskite nanocrystals in lead halide-amino
acid precursor films

Measuring Techniques of the External Quantum efficiency
(EQE)

COFFEE BREAK




Dissemination of the results and EU Network establishing
Established European network for Functional Organic Materials

by 1st meeting.
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Dissemination of the results : Master students lecture on Advance Organic Chemistry




Invited Scientist: Brno, Czech Republic




Invited Scientist: Tokyo, Japan




The results are developed as part of contract Ne: BG-RRP-2.004-0002-C01, Laboratory of
Organic Functional Materials (Project BiOrgaMCT), Procedure BG-RRP-2.004 “Establishing of
a network of research higher education institutions in Bulgaria”, funded by BULGARIAN
NATIONAL RECOVERY AND RESILIENCE PLAN
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