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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
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Molecular sensors and molecular logic gates



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

R Bryaskova, N Georgiev, N Philipova, V Bakov, K Anichina, M Argirova, S. Apostolova, I. Georgieva, R. Tzoneva, Novel
Fluorescent Benzimidazole-Hydrazone-Loaded Micellar Carriers for Controlled Release: Impact on Cell Toxicity, Nuclear
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Fluorescent compounds as diagnostic and theranostic agents



Solvent extraction of metals with fancy ligands 
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Molecules 2023, 28, 5121.
Molecules 2023, 28, 7467. 



Модифициране на памучен плат с омрежен полиакриламид, с цел изследване влиянието на получения  
хидрогел  върху отделеното количество биологично активно вещество с времето 

1. Модифициране на памучен плат с полиакриламид при вариране количеството на основния 
мономер-акриламид и омрежващия мономер 

Цел: Да се изследва влиянието на получения хидрогел  върху отделянето на биологично активното 
вещество (БАВ или BAS) с времето 

2. Получаване на композитен материал от памучен плат с хидрофобни и олиофилни свойства 
Цел: Приложение на материала при отстраняване на
нефт и нефтопродукти от вода.  

Модифициране на памучен плат с омрежени полимери

хидрофобен-олеофилен материал
памучен плат

1. Десорбция на БАВ от 
повърхността на хидрогела

2. Набъбване на хидрогела 
и дифузия на БАВ

Козметичен текстил

При заболявания и 
наранявания на кожата

Трансдермално 
приложение на БАВ

Приложение



Fluorescent Rotary Switches

31.7 ° - 54.0 °X-Ray structures

Fluorescent rotary switches



Multicolour Switching
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Rastislav Smolka, …., Anton Georgiev, “Control over rotary motion and multicolour switching in 3-
hydroxyphthalimide fluorophores: An interplay between AIE and ESIPT”, Dyes and Pigments, Volume 215, 
2023, 111279, https://doi.org/10.1016/j.dyepig.2023.111279 



Publications

1. Dancho Yordanov, Rastislav Smolka, Kosuke Nakashima, Shin-ichi Hirashima, Yasuyuki Matsushima, Martin Vala, Jozef Krajčovič, Martin 

Weiter, Tsuyoshi Miura, and Anton Georgiev, “Fluorescent Rotary Switches: 4- vs 3-Substituted Phthalimide Boron Difluoride Schiff Base 

Complexes”, The Journal of Organic Chemistry (ACS),2023 https://doi.org/10.1021/acs.joc.3c02056 

2. Rastislav Smolka, Dancho Yordanov, Kosuke Nakashima, Martin Vala, Jozef Krajčovič, Martin Weiter, Anton Georgiev, “Control over 

rotary motion and multicolour switching in 3-hydroxyphthalimide fluorophores: An interplay between AIE and ESIPT”, Dyes and 

Pigments, Volume 215, 2023, 111279, https://doi.org/10.1016/j.dyepig.2023.111279 

3. Awad I. Said, Nikolai I. Georgiev, Vladimir B. Bojinov, “Simple excited state intramolecular proton transfer (ESIPT) based probe for pH 

and selective detection of copper(II) ion in aqueous alkaline environment: Sensitivity, selectivity and logic behavior”, Journal of 

Photochemistry and Photobiology A: Chemistry, Volume 446, 2024, 115176, https://doi.org/10.1016/j.jphotochem.2023.115176 

4. Georgiev, N.I.; Bakov, V.V.; Anichina, K.K.; Bojinov, V.B. „Fluorescent Probes as a Tool in Diagnostic and Drug Delivery Systems“, 

Pharmaceuticals 2023, 16, 381. https://doi.org/10.3390/ph16030381

5. Bryaskova, R.; Georgiev, N.; Philipova, N.; Bakov, V.; Anichina, K.; Argirova, M.; Apostolova, S.; Georgieva, I.; Tzoneva, R., “Novel

Fluorescent Benzimidazole-Hydrazone-Loaded Micellar Carriers for Controlled Release: Impact on Cell Toxicity, Nuclear and

Microtubule Alterations in Breast Cancer Cells”, Pharmaceutics 2023, 15, 1753. https://doi.org/10.3390/pharmaceutics15061753

6. Georgiev, N.I.; Bakov, V.V.; Bojinov, V.B. “A Tutorial Review on the Fluorescent Probes as a Molecular Logic Circuit—Digital 

Comparator”, Molecules 2023, 28, 6327. https://doi.org/10.3390/molecules28176327

https://doi.org/10.1021/acs.joc.3c02056
https://doi.org/10.1016/j.dyepig.2023.111279
https://doi.org/10.1016/j.jphotochem.2023.115176
https://doi.org/10.3390/ph16030381
https://doi.org/10.3390/pharmaceutics15061753
https://doi.org/10.3390/molecules28176327


Publications

7. Atanassova, M.; Kurteva, V., “Mutual Solubilities between Ethylene Glycol and Organic Diluents: Gas Chromatography and NMR”, 

Molecules 2023, 28, 5121. https://doi.org/10.3390/molecules28135121  

8. Atanassova, M.; Kukeva, R., “Improvement of Gd(III) Solvent Extraction by 4-Benzoyl-3-methyl-1-phenyl-2-pyrazolin-5-one: Non-

Aqueous Systems”, Separations 2023, 10, 286, https://doi.org/10.3390/separations10050286 

9. Atanassova, M.; Kukeva, R.; Kurteva, V., “New Sustainable Solvent Extraction Pathways for Rare Earth Metals via Oximes 

Molecules”, Molecules 2023, 28, 7467, https://doi.org/10.3390/molecules28227467 

10. Staneva, D.; Atanasova, D.; Grabchev, I. Fluorescent Composite Cotton Fabric Modified with Crosslinked Chitosan for Theranostic 

Applications. Appl. Sci. 2023, 13, 12660. https://doi.org/10.3390/app132312660 

https://doi.org/10.3390/molecules28135121
https://doi.org/10.3390/separations10050286
https://doi.org/10.3390/molecules28227467
https://doi.org/10.3390/app132312660


Current investigations

Hemiindigo derivate



Dissemination of the results and Network establishing 



Dissemination of the results and EU Network establishing 

Established European network for Functional Organic Materials 
by 1st meeting.

Linz Institute for 
Organic Solar Cells



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 №: 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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