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ABSTRACT
In the recent decade superresolution microscopy techniques as STimulated Emission Depletion
(STED) microscopy have evolved to important tools for cell biological research. STED
microscopy allows to resolve features in fixed and living specimen which are smaller than the
Abbe limit of resolution (~200 nm). Moreover, it facilitates to study processes in living cells
with a resolution of some ten nanometers. However, elevated light intensities in the focus,
longer pixel dwell times and higher pixel numbers may lead to photobleaching and
phototoxicity. This often renders volume and time lapse imaging challenging.
Here we present an improved scheme for
RESCue imaging [1], an adaptive
illumination concept for STED and confocal
microscopy, which allows to reduce imaging
photons and thereby strongly reduces
photobleaching and phototoxicity.
The basic idea for this concept is to apply
excitation and STED light only to areas
where labelled structures are present in the
sample. A great potential to save imaging
photons exists, because large parts of typical
samples are devoid of labelled structures
Figure 1: RESCue STED significantly
(Fig. 1).
reduces photobleaching compared to
To further minimize the photon flux,
conventional imaging.
illumination is controlled by a multilevel
decision making process, which decides if a
structure is present at a given spot or not and to switch the lasers depending on the decision.
The presented approach allows to save up to 96% of imaging photons in biological samples,
consequently reducing photobleaching and phototoxicity. This enables to do live cell imaging
experiments with extended number of time steps, improved multicolor imaging, and 3D-STED
volume imaging with higher signal to noise ratios and increased number of sections.
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