


List of potential supervisors at the BioMedChem Doctoral School of the UL 
and Lodz Institutes of the Polish Academy of Sciences in the academic year 2026/2027 in the chemical sciences

	Name of academic staff member
	Area of scientific and research interests/
Proposed topics for the doctoral thesis

	
Dr hab. Marek Brzeziński, prof. CMMS PAS
Centre of Molecular and Macromolecular Studies Polish Academy of Sciences in Lodz

      marek.brzezinski@cbmm.lodz.pl
🕿      +48 42 68 03 328
ORCID: https://orcid.org/0000-0001-7620-4438

Leading discipline - chemical sciences

	
Area of scientific and research:
polymer chemistry, polymer micro- and nanoparticles, biodegradable polymers, supramolecular chemistry, drug delivery systems, anticancer therapy, antibacterial materials.

Proposed topics for the doctoral thesis:
Supramolecular nanoparticles able to block calcium channels in cancer cells.

	  
Dr hab. Mariola Brycht
University of Lodz, Faculty of Chemistry

  mariola.brycht@chemia.uni.lodz.pl
 + 48 42 635 57 79
ORCID:  https://orcid.org/0000-0003-3031-5014

Leading discipline – chemical science                                        

	
Electroanalysis of biologically active compounds on unmodified and modified carbon-based electrodes (BDDE, CPE, GCE, EPPGE, UTGE). Modification of electrode surfaces using thin organic films and nanomaterials. Investigation of mechanisms and kinetics of electrode processes using electrochemical methods.

Proposed doctoral thesis topic:
Carbon-based electrode materials for applications in electroanalysis.

	
Prof. dr hab. Arkadiusz Chworoś
Centre of Molecular and Macromolecular Studies Polish Academy of Sciences in Lodz

 arkadiusz.chworos@cbmm.lodz.pl
  +48 42 680 32 20
ORCID: https://orcid.org/0000-0001-9924-0503

Leading discipline - chemical sciences

	
Area of scientific and research:
Structural nucleic acids (DNA, RNA), bionanomaterials, RNA modifications, RNA-protein and protein-ligand interactions in theoretical and experimental studies

Proposed topics for the doctoral thesis:


	
Dr hab. Kacper Drużbicki
Centre of Molecular and Macromolecular Studies Polish Academy of Sciences in Lodz

 kacper.druzbicki@cbmm.lodz.pl  
  +48 42 68 03 324
ORCID: https://orcid.org/0000-0003-1759-2105

Leading discipline - chemical sciences

	
Area of scientific and research: 
Physical chemistry; chemical physics; theoretical chemistry; crystallography; optical and neutron vibrational spectroscopy (IR, Raman, INS); solid-state nuclear magnetic resonance spectroscopy (ssNMR); terahertz spectroscopy (THz); X-ray and neutron diffraction; neutron scattering methods; crystal lattice dynamics; phonons; density functional theory (DFT); ab initio molecular dynamics simulations (AIMD); nuclear quantum effects (NQEs); High-Performance Computing (HPC)

Proposed topics for the doctoral thesis:
 to be determined (hybrid organic-inorganic materials for optoelectronics and photovoltaics: a combined experimental and theoretical approach)


	
 Dr hab. Marta Dudek, prof. CBMM
   Centre of Molecular and Macromolecular Studies Polish Academy of Sciences in Lodz

 marta.dudek@cbmm.lodz.pl
 + 48 42 680 32 39
ORCID: https://orcid.org/0000-0003-3412-0177

Leading discipline - chemical sciences
	
Area of scientific and research: 
Understanding of polymorphism of organic molecular crystals and crystallization processes, crystal structure prediction (CSP) calculations, solid-state and crystalline structure of organic compounds, design and synthesis of pharmaceutical cocrystals, solid-state NMR spectroscopy as a part of NMR crystallography approach. 

Proposed topic for the doctoral thesis:
1. Understanding crystallization preferences of flavonoids: influence of molecular structure and crystallization conditions on the obtained outcome.


	   
   Dr hab. Zdzisław Kinart prof. UL
University of Lodz, Faculty of Chemistry 

 zdzislaw.kinart@chemia.uni.lodz.pl
   + 48 42 365 57 41
ORCID:  https://orcid.org/0000-0003-0263-7120

Leading discipline - chemical sciences 
	
Area of scientific and research interests:
Solution Physical Chemistry: Conductometric, densimetric, and viscometric measurements of ionic liquids (ILs), organic acids, and inorganic compounds in various organic solvents and mixed systems.
Ionic Liquids (ILs) Research: Comprehensive characterization of molecular interactions in modern reaction media; investigating the impact of ionic structure on the transport and thermodynamic properties of systems.
Supramolecular Chemistry: Investigation of host–guest inclusion processes involving cyclodextrins; analysis of the stability and thermodynamics of complex formation with ionic liquids and active pharmaceutical ingredients (APIs).
Advanced Instrumental and Pharmaceutical Analysis: Application of calorimetry (DSC and ITC) and IR spectroscopy to study the physicochemical stability of drugs and their interaction mechanisms in solutions.

Proposed topics for the doctoral thesis:
The planned research focuses on the comprehensive characterization of the transport and thermodynamic properties of modern multicomponent systems. The study centers on the analysis of molecular interactions, specifically ion–ion and ion–solvent dynamics, within solutions of ionic liquids (ILs), organic acids, and inorganic compounds in various organic solvents and mixed systems. A significant component of the work involves investigating host–guest inclusion processes using cyclodextrins and evaluating the physicochemical stability of selected active pharmaceutical ingredients (APIs). The project utilizes an advanced methodological toolkit, incorporating precise conductometric, densimetric, and viscometric measurements, alongside calorimetric (DSC, ITC) and spectroscopic (IR) techniques. The research aims to provide a detailed explanation of the stabilization mechanisms and thermodynamics of the studied systems, which is crucial for understanding phenomena in modern reaction media and pharmaceutical systems.

	
Dr hab. Iwona Kuźniarska-Biernacka
  University of Lodz, Faculty of Chemistry 

🖂  
iwona.kuzniarska.biernacka@chemia.uni.lodz.pl
🕿  +48 42 6355825
ORCID: https://orcid.org/0000-0003-0871-7607




	
Area of scientific and research interests: 
My scientific research focuses on the design, fabrication, and functionalization of multifunctional materials: (nano)hybrids and (nano)composites based on semiconductive transition metal oxides/sulfides, coal combustion fly ash, and carbonaceous materials such as graphene, SWCNTs, MWCNTs, activated carbons among others. Namely, tailoring material architecture, interfacial interactions, and physicochemical properties to optimize catalytic and photocatalytic performance. 
I develop innovative synthesis and modification strategies, including hydrothermal, solvothermal, and mechanochemical methods. Functionalization approaches involve heteroatom doping, direct immobilization (encapsulation) of active phases, and anchoring/grafting techniques to enhance charge transfer, surface reactivity, structural stability, and porosity control. The use of waste-derived precursors, such as fly ash and biomass-derived carbons, supports sustainable materials engineering and circular economy principles. 
My research also addresses environmental remediation in heterogeneous and homogeneous systems, particularly via (photo)Fenton, Fenton-like, and (photo)electrochemical advanced oxidation processes for the degradation of persistent pollutants (e.g., textile dyes) and emerging contaminants (pharmaceuticals). Mechanistic investigations focus on reactive oxygen species generation, charge carrier dynamics, and structure–activity relationships. Additionally, I explore selective photocatalytic 
transformation of biomass-derived compounds and waste valorization strategies, including catalytic conversion and reductive degradation of nitroaromatic compounds. 
Overall, my work integrates materials chemistry, catalysis, and environmental engineering to develop efficient catalytic systems for sustainable environmental and green chemical applications. 

Proposed topics for the doctoral thesis: 
The proposed PhD research topic focuses on the design, synthesis, functionalization, and characterization of (nano)composites or hybrid materials composed with semiconductive transition metal oxides/sulfides, carbonaceous materials, and industrial wastes (including fly ash). A key aspect of the research will be the controlled modification of material structure and composition through heteroatom doping, chemical activation, immobilization of active phases, and the application of the developed materials in environmental remediation processes, particularly the degradation of organic pollutants in water and/or their use in the valorization of renewable resources and waste. 
The project aligns with the development of sustainable materials and environmental technologies (zero-waste processes), in accordance with the principles of green chemistry and the circular economy.
 

	
Dr hab. Beata Miksa, prof. CMMS PAS
Centre of Molecular and Macromolecular
Studies Polish Academy of Sciences in Lodz

🖂  miksa@chemia.uni.lodz.pl
🕿  +48 42 680 32 18
ORCID: https://orcid.org/0000-0003-1288-4125

Leading discipline - chemical sciences
	
Area of scientific and research: 
The research focuses on polymeric drug delivery systems based on polysaccharide capsules and structures synthesized from phospholipid compounds that mimic liposomes using monomers with active functional groups. The area of interest includes targeted anticancer therapy supported by advanced probes designed for optical and fluorescence diagnostics (a modern field known as theranostics). My interests also focus on the synthesis of next-generation anticancer drugs based on phenazine analogues with theranostic properties. 

Proposed topics for the doctoral thesis: 
Development of advanced theranostic drug carriers for targeted anticancer therapy. 


	  
  Dr hab. Konrad Rudnicki
  University of Lodz, Faculty of chemistry 

🖂  konrad.rudnicki@chemia.uni.lodz.pl
   🕿  + 48 42 635 57 74
  ORCID: https://orcid.org/0000-0003-4111-5309

  Leading discipline - chemical sciences

	
Area of scientific and research interests:
electrochemistry; electroanalysis; miniaturization of electroanalytical systems; sensors; food chemistry; preparation of biological samples; environmental analysis

Proposed topics for the doctoral thesis:
Electrochemical sensors for early detection of environmental stress in plants
   Application of electrochemical techniques in the quality control of food products


	
Dr hab. Iurii Vozniak, prof. CBMiM PAN
Centre of Molecular and Macromolecular        Studies Polish Academy of Sciences in Lodz

 🖂  iurii.vozniak@cbmm.lodz.pl
 🕿  + 48 42 68 03 317
 ORCID: https://orcid.org/0000-0002-8123-0689
  
Leading discipline - chemical sciences 
	
Area of scientific and research: 
Research interests include polymer physics and materials engineering, with particular emphasis on the architecture-driven design of polymer materials whose properties are determined by their structural architecture. The research focuses on solid-state polymer processing and severe plastic deformation leading to the formation of non-equilibrium polymer architectures, such as torsional, vortex-like, and nanofibrillar polymer–polymer networks.

Proposed topics for the doctoral thesis: 
Investigation of the mechanisms of mixing immiscible polymers in the solid state under high pressure and shear deformation, leading to nanoscale homogenization and a potential transition toward molecular-level miscibility. The research will analyse the evolution of the interphase and the role of deformation topology in the process of forced compatibilization of polymers in binary and ternary systems.
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