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scope of activities:  

The research focuses on the correlations between the structure, intermolecular 

interactions and physical and physicochemical properties of various materials and 

functional nanomaterials (organic, including polymeric, inorganic and hybrid) and 

includes: 

-design, synthesis and characterization of new materials and nanomaterials with 

specific optical, photocatalytic, electrical, magnetic and barrier properties (e.g. 

transparent conductive layers, thin dielectric layers improving the efficiency of 

optoelectronic devices, multi-layer polymer composites with very low gas 

permeability); 

- design, production and characterization of new polymer systems sensitive to stimuli 

(temperature, pH, magnetic field) for biomedical and technical applications; 

- advanced spectroscopic studies of the structure (qualitative and phase analysis) and 

intermolecular interactions in functional materials. 
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present activities:  

- synthesis, characterization and analysis of electrical properties of hybrid composites 

based on poly(dimethylsiloxane) as a dielectric in thin film field effect transistors; 

- analysis of changes in the degree of hydration of the polymer during phase 

transitions in hydrogels made of poly(oligoether methacrylates) (PEOGMA) with 

different lengths of side groups; 

- photochemical synthesis and characterization of hydrogels based on poly (acrylic 

acid) as scavengers of heavy metals from the water environment; 

- developing a methodology for the early diagnosis of osteoarthritis with the use of 

spectroscopic methods; 

- characteristics of polymeric materials with brush topology for the treatment of 

osteoarthritis; 

- testing the barrier properties of various materials using the calcium test. 

Future activities:  

- synthesis and testing of the physicochemical properties of polymer organogels filled with ionic liquids (systems 

sensitive to the electric field as potential micro-actuators, artificial muscles) 

- analysis of the influence of the presence of hydrophobic comonomers on the physico-chemical properties of 

thermosensitive polymer gels based on POEGMA 

- design and synthesis of new barrier materials with very low hydrogen permeability 
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List of internship proposal in this research team: 

- synthesis and testing of physicochemical properties of polymer organogels filled with ionic liquids 

- synthesis and testing of barrier properties of multi-layer polymer / metal oxide and polymer / graphene laminates 
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