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drophobic monomers are used, subsequent
polymerization may lead to a polymer-
network structure, the shape and dimen-
sions of which are directly controlled by
the templating vesicles. The resulting poly-
mer hollow spheres may, for example,
serve as a polymer scaffold leading to
mechanical stabilization of the lipid bilay-
erwithoutchanging its other physical prop-
erties (e.g., the permeability against low
molecular substances). Another highly
interesting aspect of these systems could
be experimentally verified: the polymer
scaffold enables self-repair of the mem-
brane. Macroscopic defects in such bilay-
ers, e.g., induced by an electric field pulse,
can reseal, and a tightly closed membrane
is formed again. This is because the net-

work chains of the polymer can store elas-
tic energy to a considerable degree prior to
rupture. Hence, the extension of the defect
is slowed down, and once it has stopped
the energetically unfavorable pore reseals
due to the lateral mobility of the lipid
molecules.

One essential feature of a templating
process is, however, that the newly formed
polymers are able to retain the characteris-
tic structural features of their template
even after their isolation from the lipid
membrane. This could indeed be shown
with crosslinked poly(alkylmethacrylate)s:
electron microscopy and light-scattering
experiments clearly prove the hollow
sphere morphology of the pure polymer
particles (Fig.).
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Although this new technique of direct
templating of vesicles has scarcely been
used up to now, this method offers inter-
esting new possibilities for the formation
of defined nanostructured polymers. While
the overall morphology of the resulting
polymer particles is determined by the
shape and size of the templating vesicles,
the polymer framework can simply be
modified by conventional chemical reac-
tions. Such nanocapsules can serve, for
example, as containers that are able to
selectively enclose and release substan-
ces, which, forexample, implies their suit-
ability for applications in drug delivery.
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