A light sheet module for 3D fluorescence microscopy
of tumour cell spheroids
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SUMMARY

Light sheet or single plane illumination illumination microscopy (SPIM) represents a 3D method of low light exposure permitting long observation times
and maintaining cell viability [1]. Here, a light sheet module is adapted to a conventional inverse microscope, permitting high flexibility and combination
with further microscopic techniques, e.g. transillumination, LSM, spectral imaging, FLIM, or nanosecond ratio imaging. Combination with a microfluidic
system [2] permits easy application of nutrients, fluorescent dyes, metabolites or drugs, e.g. in pharmaceutical test systems. The present technique is
adapted to 3D cell systems [3] with an axial resolution around 5 um and a focal depth up to 400 um; by an additional microscope lens in front of the
sample it can be easily modified, if higher resolution is needed.
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« z positions of light sheet and objective lens are synchronized
« The illumination device is fixed to the objective tower of the microscope
» All detection channels of the microscope can be used for imaging, spectroscopy, FLIM etc.

APPLICATIONS

« 3D imaging of CHO cell spheroids with membrane associated GFP « Spectral imaging and fluorescence lifetime imaging (FLIM) of a
* Advantages: low light dose; preferential forward scattering chemotherapeutic drug (doxorubicin) applied by microfluidics
« Option: irradiation from different sides
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