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Structured Illumination Microscopy (SIM) [1] is a super resolution imaging method using a 
patterned fluorescence excitation distribution. With SIM a lateral resolution of about 100 nm can be 
achieved. SIM is a wide-field method where the whole Field of View (FV) is imaged at once with a 
2D image sensor (e.g. CCD or CMOS camera). To achieve 3D information, a series of 2D images is 
acquired with varying focal depth. In scanning microscopy methods the excitation and imaging 
position is scanned point by point though the specimen which also delivers 2D or 3D images in the 
end. As the camera used by SIM has a limited amount of pixels (i.e. the detector has a limited 
resolution) and the magnification has to be chosen high enough to preserve all available information 
(i.e. conserving the resolution provided by the objective lens), the FV has to be limited (typically 100 
µm in diameter). A similar condition applies for scanning microscopy since the scanning mechanism 
cannot be infinitely precise. There is also an inherent limit for the field of view in microscopy since 
the objective lens is only capable to collect light from a limited lateral region and in practice the 
imaging capability of an objective lens for collateral positions is constrained by aberrations. 

In order to achieve high resolution images of larger regions, we realized a multi-FV scanning 
method for our custom built super resolution SIM setup [2]. During the image acquisition, we 
generated a 3D SIM dataset of a FV, moved the specimen in an automated manner to acquire a 
dataset of an adjacent position and repeated the procedure several times to collect images from an 
extended region. After SIM-reconstruction of the single FV data, we used an image stitching 
algorithm written in MatlabTM using the DIPimage toolbox to concatenate the 3D images. Given the 
approximate values of the single FV positions, the precise relative 3D position of the single images 
was determined a posteriori by correlating the overlapping data. Because fluorescence in 
subsequent FVs was bleached during the imaging process of prior FVs, we introduced a spatially 
dependent bleaching correction into the image stitching procedure. For the procedure, two different 
excitation wavelengths (488 nm, 568 nm) were used.  

We applied the method to generate super-resolution 3D images of large areas of human retinal 
tissue. Age related Macular Degeneration (AMD), the main cause for blindness in developed 
countries, is linked to the formation of spacious (up to several hundred µm) extracellular deposits 
(drusen) below the RPE layer and autofluorescent lipofuscin (LF) granules in the RPE cells [3]. In 
previous work we have shown that SIM is well suited to resolve the lipofuscin deposits inside RPE 
cells [4]. Due to the extended region of interest that our multi-FV method provides, we were now 
able to record the macroscopic RPE cell arrangement as well as the microscopic distribution of the 
LF granules within the single cells in dependence to the position relative to the drusen. As we used 
two different excitation wavelengths, we were able to analyse the correlation of LF excitation 
spectrum and drusen proximity. 
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