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Wetting and adhesion of lipid vesicles and biological cells are distinct from that of Newtonian fluid, because of
their viscoelasticity. The use of switchable substrates based on polymer brushes and hydrogels offers a unique
advantage for the adjustment of interfacial interactions on demand.
In the first of my talk, I will introduce our collaborative activities with Müller group (Göttingen) within the
framework of SPP2171. Here, we utilized stimulus responsive polymer brushes whose conformation can
be reversibly switched by the presence of metal ions. The change in the polymer chain conformation is
accompanied by the modulation of interfacial viscoelasticity and interfacial potentials [1]. We monitored
the global shape of vesicles using confocal microscopy and the local height profile near the surface using
micro-interferometry [2]. In addition to the regulation of vesicle shape and hence adhesion free energy under
static conditions, we also monitored the change in vesicle shape caused by the dynamic change in brush
conformation in situ.
In the second part, I will extend the topic and show you some examples that a very similar approach can be
taken to mechanically stimulate biological cells by the use of switchable hydrogels [3].
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