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Stimuli-responsive supramolecular assemblies are central to the development of smart coatings and bioinspired materials, yet the
interfacial parameters that govern their formation, reversibility, and adaptive behavior remain insufficiently understood. Here,
we investigate redox- and thermoresponsive supramolecular interactions, as well as click-based membrane functionalization, on
well-defined model interfaces using complementary surface-sensitive techniques, including quartz crystal microbalance with
dissipation monitoring, surface plasmon resonance, spectroscopic ellipsometry, electrochemistry, and fluorescence microscopy
[1,2].

Using self-assembled monolayers as tunable model surfaces for redox-responsive host-guest assembly [1], we show that the
grafting strategy, the nature of the molecular linkers, and the interfacial ligand density strongly influence the efficiency,
specificity, and reversibility of supramolecular assembly, as well as the selectivity of multivalent interactions [3]. Using
supported lipid bilayers as model membrane interfaces for thermoresponsive polymer coatings [4], we further demonstrate the
strong impact of lateral mobility on the contraction and lateral reorganization of polymer coatings, providing new insight into
the behavior of these systems on fluid membranes. In the same model system, we also investigate the efficiency of SPAAC click
functionalization of lipid membranes with polymers and show that the interfacial chemistry, including lateral mobility and the
nature of the click group, strongly affect the reaction efficiency.

These results provide useful insight for the rational design of functional liposomes for biomedical applications, for example as
building blocks of self-healing hydrogels that we are currently developing, and more broadly identify surface density, mobility,
and the nature of molecular linkers and diluents as key interfacial parameters controlling stimuli-responsive supramolecular
assemblies on surfaces. Overall, these findings establish design rules for the development of functional and adaptive interfaces,
biomimetic membranes, and soft materials with high specificity and precisely tuned responses to external stimuli.
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Figure 1. Schematic of studied systems: redox-responsive host/guest assembly on surfaces (left) and thermoresponsive polymers at laterally
mobile lipid interfaces (right).
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