Title: Advancing Materials by Using Functional Polymers —in Bulk, on Surfaces, or at Pore Sites

Abstract: For many decades, nature has inspired scientists/engineers to build materials that can adapt to
changing environmental conditions via responding against these changing conditions such as mechanical
forces, wetting, light, or pH. In the history of producing such responsive materials, polymer technology has
always been the primary choice to make them responsive. This is mainly because the (i) polymers can be
easily tailored to respond against a specific stimulus, and (ii) they can be mixed with other compounds
easily and change their properties even if the final mixture is not homogenous such as silica filled
nanocomposites.

The role of using polymers in three different applications fields will be explained: nanocomposites, surface
coatings, and membrane science. In the nanocomposite section, the role of (i) chemical filler/polymer
interaction and (ii) polymer chain alignment on the mechanics of the nanocomposites will be explained. In
the surface coatings part of the talk, it will be shown how to architect different polysiloxane micro-and
nanopatterns to make surfaces (super)antiwetting and introduce a new fluorescence staining method to
visualize the interface of these micro-and nanopatterns in contact with water droplets. In the membrane
section of the talk, the role of the ligand-binding mechanism will be discussed on ionic transport at the
polymer functionalized hybrid membrane nanopores. As the final part of the talk, introduction of the
recently won Alexander von Humboldt (Feodor Lynen) Fellowship project will be delivered, which focuses
on controlling ionic pore transport of flexible smart-gating membranes by mechano-gating such as
stretching or bending.
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