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Recent research activities and scientific interests: 

 Synthesis of nanomaterials, especially magnetic nanomaterials, ranging from single-phase nanoparticles 

to core-shell particles, to complex nanosystems (synthesis of nanoparticles: thermal decomposition, 

solvothermal and hydrothermal syntheses, synthesis in flux, seed-and-growth methods; diverse 

procedures for surface modification including layer-by-layer self-assembly technique and covalent 

organic functionalization). 

 Synthesis of coordination compounds (3d-metal complexes with redox-active ligands and bulky 

cyclopentadienyl ligands) and auxiliary organic synthesis (redox-active ligands; silanes and thiols for 

covalent functionalization of silica and gold; molecular sensors for recognition of inorganic ions). 

Isolation of and experimental work with highly sensitive compounds (complexes with exotic oxidation 

states) under inert conditions. 

 DC and AC magnetic properties: measurements by SQUID magnetometer and PPMS, analysis and 

interpretation of magnetic data (experience with bulk, nanostructured and molecular systems). 

 Powder diffraction studies and Rietveld method: X-ray and neutron diffraction for phase analysis, 

refinement of crystal structures, profile analysis, and analysis of magnetic ordering. 

 Structural studies of nanomaterials by means of transmission electron microscopy including EDX. 

 Applications of magnetic nanoparticles in medicine (analysis of transverse relaxivities in dependence of 

field and temperature, optimization of non-linear relaxation characteristics for magnetic particle imaging, 

advanced heating agents for magnetic fluid hyperthermia, controlled release of drugs triggered by external 

stimuli). 

 Development of sensoric platforms based on gold nanostructures and chemical sensors for sensing of ions 

and local physiological conditions by surface-enhanced Raman spectroscopy. 

 Development of magneto-electric nanoparticles for medical applications. 

International collaboration: 

 Technische Universität Kaiserslautern (Prof. H. Sitzmann) – synthesis and magnetic studies of 

coordination compounds with redox-active ligands and bulky alkylcyclopentadienyl ligands 

 Technische Universität Darmstadt (Dr. I. Dirba and Prof. A. Weidenkaff) – magnetic nanoparticles and 

nanostructuring 

 Universitätsklinikum Freiburg (Prof. U. Hoffmann) – magneto-electric nanoparticles and magnetic particle 

imaging 

 Institut de Chimie de la Matière Condensée de Bordeaux, CNRS (Prof. G. Goglio and Prof. E. Duguet) – 

magnetic nanoparticles and nanomaterials for medical applications and magnetotransport studies 

 Joint Institute of Nuclear Research in Dubna (Dr. D. Kozlenko) – neutron diffraction including high-

pressure experiments – this long-term cooperation was abandoned in 2022 due to the war of Russia against 

Ukraine 

 Arbuzov Institute of Organic and Physical Chemistry (Dr. R. Zairov and Dr. V. Khrizanforova) – unusual 

magnetic colloids and complexes with redox-active ligands – this recently very active cooperation was 

abandoned in 2022 due to the war of Russia against Ukraine 

Supervision of students and postdocs: 

 supervision of 1 and co-supervision of 2 MSc students 

 co-supervision of 3 PhD students 

 supervision of 3 postdoc researchers from abroad 

Projects: 

 PI/co-PI (i.e. responsible person for one of participating institutions) of 4 standard Czech Science 

Foundation (GACR) projects: Composite nanoparticles with magnetically and light activated release of 
biologically active compounds (2017-2019), Oxide nanomagnets, their properties and interactions with 



biological systems (2016-2018), Complex magnetic nanoparticles with monodisperse oxide cores and 

stable organic corona for biological research and biomedical applications (2011-2014). 

 PI of a Mobility Plus project (CAS and DAAD) in cooperation with Prof. H. Sitzmann from the TU 

Kaiserslautern: Alkylcyclopentadienyl complexes of high-spin chromium(II) and iron(II) central ions and 

their oxidized analogues (2022–2023). 

 PI of a project of the Grant Agency of Charles University: New proton conductors with supramolecular 

architecture and control of hydrogen bonds (2008–2009). 

Publication activities: 

 Number of articles in journals with IF (document type: article/review on WoS): 84 

 H-index (according to WoS): 20, Sum of the times cited (according to WoS): 1,567 

 Patents: 2, Utility models: 1  
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