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Domenii de cercetare
Activitatea de cercetare in grupul meu este directionatda spre investigarea structurii geometrice si
electronice a moleculelor si complecsilor moleculari cu aplicatii biomedicale sau de interes 1n
nanotehnologie. In acest sens, sunt avute in vedere urmatoarele directii de cercetare:
e Dezvoltarea si validarea metodelor de spectroscopie computationala
e Spatiul conformational al substantelor active farmaceutic si interactiunile ligand-receptor
e Polimorfismul compusilor farmaceutici si discriminarea spectroscopica intre medicamentele
"brand" si cele generice
e Interactiuni intermoleculare slabe: rolul dispersiei in sistemele slab legate
e Adsorbtia moleculelor pe suprafete
e  Fotofizica sistemelor biomoleculare
e Discriminarea enantiomerica si cuantificarea compusilor chirali prin metode experimentale (Raman
si SERS) si computationale (DFT)
e Structura moleculara si electronica a radiofarmaceuticelor folosite in medicina nucleara (imagistica
PET si SPECT).
Pentru aceste investigatii folosim metode computationale moderne, bazate pe teoria DFT, precum si
metode experimentale, precum: Raman, UV-Vis, RMN si Fluorescenta.
www.phys.ubbcluj.ro/~vasile.chis
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Research interest

The research activity in my group is focused on the geometric and electronic structure and properties of

molecules and complex molecular systems with biomedical applications or with relevance in

nanotechnology. Thus, the following research directions are considered:

Development and validation of computational spectroscopy approaches

Conformational landscapes of the active pharmaceutical ingredients and ligand-receptor
interactions

Polymorphism in pharmaceutical compounds and spectroscopical discrimination between the
brand and generic drugs

Weak intermolecular interactions: role of dispersion in weakly bound systems

Adsorption of molecules on surfaces

Photophysics of biomolecular compounds

Enantiomeric discrimination and quantification of the chiral compounds by combined experimental
(Raman and SERS) and computational (DFT) techniques

Molecular and electronic structure of radiopharmaceuticals used in nuclear medicine (PET and
SPECT imaging).

We use state of the art quantum chemistry methods based on DFT, as well as experimental methods like:

Raman, UV-Vis, NMR and Fluorescence.
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