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Kurzfassung

The ability to place individual proteins onto nano-confined structures plays a constantly growing role in bioscience,
from basic studies in biology to the development of nanosensors. One of the possibilities to generate sub-micrometre
sized structures is direct laser writing (DLW) lithography. The resolution of DLW can be enhanced by stimulated
emission depletion (STED) for assembly of polymeric structures down to several tens of nanometres [1]. Using a
pulsed 780nm laser for two-photon DLW and a 532nm laser for STED, we are able to obtain structure sizes of down
to 55nm and manufacture two clearly separated lines with 120nm distance [2]. The structures show good
biocompatibility and allow an easy bio-functionalization with proteins down to the single protein level. We use direct
stochastic optical reconstruction microscopy (dSTORM), which enables determination of protein density at a
nanoscale level [3]. Combining STED lithography with dSTORM allows us to produce and characterize biocompatible
structures, applicable to many biological assays.

In the second part of the talk, nanoscopic biosensors comprising gold nanoparticles will be addressed. For instance,
the refractive index change upon the recognition of an antigen by antibodies or aptamers on a single gold
nanoparticle can be used for biosensing [4]. Gold nanoparticles are also ideally suited as quenchers in FRET type
sandwich sensors[5] or for DNA sensing [6].
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