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Microgels are three-dimensional spherical structures with sizes comparable to colloidal 

particles, composed of crosslinked polymer networks with absorbed solvent. Some 

microgels are classified as “smart” materials due to their ability to undergo significant 

changes in volume in response to external stimuli. Among the most extensively studied are 

those responsive to temperature and pH. However, in recent years, increasing attention has 

been devoted to electroactive and electroresponsive hydrogels [1,2]. 

 

In this study, a poly(acrylic acid)-based microgel was synthesized. The obtained material 

contains sulfur bridges within the crosslinker structure, which enabled its application for 

modifying a gold electrode surface via chemisorption. The presence of ionized carboxyl 

groups was utilized to incorporate a positively charged active substance into the polymer 

network through electrostatic interactions. Tetrathiafulvalene is incorporated as well into the 

polymer network - upon application of an appropriate potential, oxidation of the 

tetrathiafulvalene resulted in the generation of positive charge within the polymer matrix. 

The appearance of competitive electrostatic interactions subsequently triggered the release 

of the model molecules into the surrounding environment. The developed system 

demonstrates potential for application in electrochemically controlled drug release, 

particularly in drug-eluting implant technologies. 
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