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CURRENT RESEARCH ACTIVITIES:

Our scientific activity is focused on the preparation and char-
acterisation of nanomaterial-based assemblies on electrodes
that would effectively bind biological materials with the elec-
trode surface, in appropriate orientation and conformation
(see Figure 1), and allow the rapid transformation of chemical
signals into electrical signal, which are directed to eventu-
al application in catalysis, biofuel cells or as a biomolecular
electrochemical devices.
We also focus on modern nano-electrochemistry of DNA
and immuno-electrosensors used in POC diagnostics and
modern nanomedicine. The developed by us modern elec- o
trochemical bioassays are mainly based on the antigen-an- § & holo.Tf * '(’L? °
tibody specific interactions, aptamer-protein interactions or M e T
hybridization processes between two complementary DNA | S50 o =™ ¢
fragments. To enhance the sensitivity of such novel devices,
different nanomaterials including quantum dots, metal na-
noparticles, dendrimers, polymer-metal nanoparticle com-  Fig. 1. Consequences of protein interaction with magnetic
‘ ’ posites, carbon-based nanomaterials are applied as a new nanoparticles.
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carriers for immobilization of biomolecules or targeted signal molecules (see Figure 2).

One of the major challenges of medicine is effectively combating diseases of civilization. Despite the enor-
mous technological and scientific progress, effective methods to combat cancer are still scarce and limited to
particular forms of this disease. The difficulty issue of cancer treatment consists of a number of factors, how-
ever the biggest problem is the cytotoxic activity of the drug against both tumor and healthy cells. This fact
is the main driving force of research aimed at reducing / elimination the cytotoxic activity of the anticancer
drugs toward the healthy cells. One way to limit the negative effects of anti-tumor drugs on healthy cells is
targeted therapy employing functionalized drug carriers. We also carry out research in the field of searching
for and designing new drugs / drug carriers that will allow the active substance to be transported in a suitable
concentration and time to the desired place (e.g. tumor tissue). Among our interests are multitarget drugs
(MTD), which act simultaneously on more than one molecular target.
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Fig. 2. Immunosensor for C-reactive protein detection Fig. 3. Drug delivery system.
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