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CURRENT RESEARCH ACTIVITIES: 
The research aims at modifying the polymer gels to give them the desired properties. We want them to 
undergo the phenomenon of volume phase transition under given conditions (Fig. 1), to degrade as ex-
ternal conditions change appropriately and in the presence of specific substances, to become sensitive 
to new environmental factors, to self- assemble and be capable of self-healing (Fig. 2). We use them also 
as drug carriers enabling controlled release of active substances (Fig. 3). It is important to obtain these 
gels in micro- and nano-size in order to reduce phase transition times as much as possible and to achieve 
a rapid balance with the environment, and to use them in biology and medicine. Thin gel membranes 
will also be produced on conductive surfaces as the starting substrates for the construction of advanced 
bioanalytical sensors.
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Fig. 1. Potential-triggered microgel volume phase transition, that can mimic muscle activity (monitored with quartz crystal microbalance QCM).

Fig. 2. Scheme and photos of self-healing process of hydrogel material and photos of hydrogels during elongation tests. 

Fig. 3. Degradable micro and nano-gels crosslinked with cystin-derivative as systems for delivery and controlled release of active substances 
in cancer cells.
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