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Electrochemical actuators and sensors have attracted significant attention due to their ability
to convert electrical stimuli into mechanical responses and to provide sensitive, real-time
analytical signals. In particular, stimuli-responsive hydrogel systems offer unique
opportunities for integrating actuation and sensing functionalities within a single material
platform. The aim of my work was to develop a novel stimuli-responsive hydrogel layer
containing an acryloyl derivative of an a-amino acid and to investigate its electroanalytical
properties. The electroactive, electrosensitive, and thermosensitive hydrogel was fabricated
via a two-step process. Initially, a hydrogel based on N-isopropylacrylamide (NIPA) and an
acryloyl derivative of ornithine (ArOr) was synthesized and electrodeposited using
electrochemically induced free-radical polymerization. Cyclic voltammetry combined with
gravimetric analysis enabled simultaneous formation and real-time monitoring of the gel
layer. Subsequently, the material was modified with copper ions, forming stable complexes
with a-amino acid groups and increasing the crosslinking density. The resulting p(NIPA-
ArOr-Cu?*) layer exhibited dual functionality, acting both as an actuator and as an
electrochemical sensor for hydrogen peroxide detection. Its thickness could be reversibly
modulated by an applied electrical potential, as confirmed by Quartz Crystal Microbalance
with Dissipation (QCM-D), with a clear temperature-dependent response. The sensor
demonstrated good practical applicability and stability, retaining approximately 91% of its
initial response after three weeks. Furthermore, the effect of different supporting electrolytes
revealed a significant influence of ion size on the electrochemical behavior.

Overall, the developed system shows strong potential as a stable and versatile platform for
integrated sensing and actuation in smart materials applications.
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