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Polymers densely anchored onto surfaces display properties which com-
bine liquid and solid state behavior. While such polymer brushes re-
sist dissolution, friction and solvent flow they are able to change their
properties over some range by changing the conformational statistics
of the polymers collectively. This makes it possible to synthesize poly-
mer surfaces which react on environmental stimuli in various ways

and even suddenly switch their physico-chemical properties. In this
talk I will discuss several aspects of how to influence the properties of
polymer brushes by the environmental conditions using simple theo-
retical concepts and coarse-grained simulation studies. Starting from
one-component neutral and charged brushes in simple solvents, I will
show how various conformational transitions can be induced in two-
component brushes. Another possibility to obtain switchable polymer
surfaces is to consider multi-component solvents. In particular the case
of co-nonsolvency seems to be a possible route to induce discontinuous
phase transitions in polymer brushes via a small change of environ-
mental variables. This presentation highlights the unique potential of
polymer systems to display a variety of phase transitions even on finite
scales.
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