Development of two-dimensional superresolution fluorescence microscope with structured illumination 
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Structured Illumination Microscopy - SIM is a wide-field microscopy technique that enables imaging of biological samples with a lateral resolution better than the diffraction limit [1]. In this paper, we present a low-cost, custom-made superresolution fluorescent microscope which enables recording of images in two modes: epifluorescence mode and superresolution mode. Images taken in epifluorescence mode have a resolution that is slightly above the diffraction limit, while superresolution images are taken with a resolution significantly below the diffraction limit.

This microscope is basically a conventional epifluorescence microscope with the addition of specially designed diffraction grating. The excitation of the microscope is designed so that simultaneous imaging of samples at different excitation wavelengths is possible. An independent controlling system with microcontrollers was developed for this microscope. Controlling system was specifically designed to synchronously activate laser diodes,  initialization of camera exposure, as well as a system for rotating diffraction grating, with the aim that biological samples are exposed to laser radiation only during image recording. On the other hand, the software of this microscope enables all users to quickly control all parts of the system as well as reconstruct recorded images. A significant application of this technique is in the recording of various biological samples [2], non-invasively, with minimal photobleaching and phototoxicity of the samples while using low laser power.
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