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The incorporation of electroactive moieties such as ferrocene or conductive 

polymers into environmentally sensitive microgel networks introduces reversible 

redox activity, enabling electrochemical control over their physicochemical 

properties. In this work, temperature- and pH-sensitive microgels were 

synthesized and functionalized with ferrocene or poly(3,4-

ethylenedioxythiophene) (PEDOT). Cystine- or cystamine-based crosslinkers 

were applied both to stabilize the polymer network and to enable covalent 

immobilization of microgels onto gold electrode surfaces via disulfide-mediated 

chemisorption, resulting in densely packed and uniform microgel monolayers. 

Microgel-coated electrodes were investigated as platforms for electrochemically 

triggered release of model drug compounds. The positively charged dye (crystal 

violet, CV) was incorporated into the microgel network through electrostatic 

interactions with carboxyl groups. Upon application of an appropriate oxidation 

potential, redox transformation of electroactive groups altered the charge 

distribution within the polymer network, leading to controlled dye release. The 

amount of released substance could be precisely tuned by adjusting the applied 

electrochemical signal [1,2]. These results demonstrate that electroactive 

microgel monolayers are promising platforms for electrochemically controlled 

release systems with potential applications in transdermal and implantable drug 

delivery devices. 
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