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Title
3D volumetric imaging approaches for optically untransparent 
biological specimens

Abstract
Fluorescence microscopy is one of the essential analytical 
methods for biological and medical research because of its 
potential to visualize nano/microstructures with high sensitivity and 
selectivity. However, fluorescence microscopy is an optical 
microscopy technique, that results in difficulties for visualizations 
of internal structures in untransparent, heterogeneous, and 3D 
volumetric biological specimens. To overcome these limitations, 
multi-photon excitation processes using near-infrared light pulses 
and tissue-clearing techniques have been developed and 
implemented for in vivo imaging and comprehensive visualization, 
respectively. In this talk, our customized in vivo multiphoton 
excitation microscopy system and a DIY constructible light-sheet 
microscopy system for cleared tissue specimens will be introduced. 
Moreover, the direction of technological developments required by 
the fields of biology, physiology, and medicine will also be 
discussed with several examples visualized by developed 
microscopy systems.


