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Incorporating ferrocene units and B-cyclodextrins into a gel matrix endows the
material with multifunctional, tunable properties arising from reversible inclusion
complexes between Fc and the macrocyclic hosts and from the ability to control
those complexes chemically or electrochemically. Such redox-driven control
enables switching of hydrophobicity/hydrophilicity, sol-gel transitions,
self-healing and shape-memory behaviors, actuated swelling/shrinking,
redox-triggered cargo release, and modulation of electrochemical, optical, and
mechanical properties [1,2,3].

Electrochemically controlled hydrogel systems exploiting reversible host-guest
interactions between ferrocene and [-cyclodextrin will be presented. The
spontaneous self-assembly of a microgel double layer on electrode surfaces and
the electrochemical control of desorption/adsorption of the upper microgel, with
mechanistic interpretation and quantitative characterization (CV, QCM-D, AFM),
will be described. Additionally, a thermoresponsive thin hydrogel film
synthesized by electrochemically induced polymerization on QCM electrodes that
accumulates a ferrocene-tagged model drug via inclusion complexation and
enables potential-triggered release at near-body temperature (monitored by
QCM-D and fluorescence) will be presented and discussed.
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