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• 100 employees 

• More than 750 m2 of laboratories 

• World-class instrumentation 

• Part of the Central European Institute of Technology (CEITEC) 

 

Research and development of advanced materials and approaches in physiology, biology, biochemistry 

and chemistry is the main vision of abovementioned team. There are several laboratories dedicated to 

key areas such as bioanalytical chemistry, experimental microbial and animal biochemistry and biology, 

and, last but not least, algae and plant biotechnology and their utilization in agriculture, environment, 

functional food and plant protection. The instrumental equipment available enables to the researchers to 

participate in a large number of grant projects at all levels – internal, national and international. Recent 

and current ongoing projects awarded by European Commission include:  

• 2018-2022: ERC-2017-STG, “ToMeTuM” 

• 2017-2020: H2020-GALILEO-GSA-2017, “GreenPatrol“ 

• 2017-2018: H2020-WIDESPREAD-04-2017-TeamingPhase1, Back4Future 

• 2015-2017: H2020-JTI-IMI2-2014-02-single, “FILODIAG“ 

• 2009-2013: MAS, Nanoelectronics for mobile AAL-Systems, 7 FP ENIAC 

 

Laboratory of Synthesis and Electrochemistry: 

In our laboratory we produce various materials that can be divided into inorganic and organic. From 

inorganic materials, we can first mention nanoparticles. In addition, we can mention the preparation of 

quantum dots by microwave synthesis. Superparamagnetic nanomagmite particles are modified by 

various agents. We also modify carbon materials; prepare peptides, Schiff base and benzimidazoles. We 

also prepare different types of liposomes that we can superficially modify as well as modify the surface 

of apoferritin. In these conveyors, we conclude with various drugs or fluorescent labels. 

In the electrochemical field, we develop and test the biosensors with potential to be used for monitoring 

of contaminants as well as biomarkers. Further, we aim at automatized testing of screen printed 

electrodes and their routine using for metals detection or implementation of biosensors solutions. 

Laboratory is also focused on electrochemistry of metallothionein and the possibility of electrochemical 

detection of individual metallothionein isoforms.   

Project idea:   

Removal of hazardous substances and contaminants by specifically modified particles and automated 

screen printed electrodes (SPE) for detection of contaminants from different types of environments. 

Partnership/cooperation possibilities: 

Removal of contaminants by specific modified nanoparticles: 



 
Particles exhibiting superparamagnetic properties have considerable potential in a number of 

biotechnological and medical applications (separation and purification of molecules, enzymes and cells, 

drug transport, imaging, etc.). 

The materials used in these processes are superparamagnetic, which means they react strongly to the 

magnetic field, but do not show any residual magnetism after the magnetic field has ceased. The surface 

of the particles themselves has a certain sorption capacity, but other substances are needed to increase 

the specificity of the biomolecule binding. Modification of surface provide to the superparamagnetic 

particles unique properties that retain high surface-to-volume ratios, exhibit lower toxicity and 

compatibility within biological systems, greater stability, better biodegradability, and persistence of 

their isolation from the solution using an external magnetic field. 

Our group has experiences in the modification of different types of particles, not only 

superparamagnetic, which should be able to selectively find the contaminants and hazardous substances 

for example from secondary raw materials. 

Detection of contaminants by SPE: 

Toxic metals such as lead and cadmium are hazardous environmental pollutants which tend to 

bioaccumulate resulting in various pathologies including cancer. Therefore, it is not surprising that 

levels of metals both toxic and essential have to be monitored. For determination there are often use 

electrochemical methods with bulky instrument, which can be easily miniaturize to the screen printed 

electrodes (SPEs) enabling low cost analyses. Moreover, the production of SPEs is relatively 

inexpensive, especially when using a PET substrate as carrier foil. They also show good reproducibility 

of measurements, where the foil SPE is portable, has a high sensitivity and is relatively easy to dispose 

of. In combination with a portable potentiostat, it allows easy in situ measurements. This shows that 

SPEs provide very good alternatives to other types of working electrodes including mercury ones. 

One possible alternative is to modify commercial SPEs while we are capable of ensuring their automated 

modification. The preferred way is testing according to the design of printed SPEs with already modified 

surface of the working electrode. Editing can be trivial on the basis of relatively simple inorganic or 

organic compounds, possibly more complex substances (nanoparticles, nanocomposite materials), but 

also based on biological substances (biosensors). In this case, we developed and patented (patent is 

pending) an unique automatic device for manipulation with screen printed electrodes (SPE), allowing 

us to work with them at large scales.  

 

Possible H2020 2018 calls:  

CE-SC5-01-2018 Methods to remove hazardous substances and contaminants from secondary 

   raw materials 
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