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This presentation is about the development of optical microscopy techniques for medical applications. 

Optical microscopy has been developed and used for biological applications by providing high-resolution 

high-contrast images in the molecular, cellular, and physiological levels. However, optical microscopy is 

not a popular modality for medical applications even with potentials for sensitive disease detection via 

cellular examination due to various limitations including small imaging field of view (FOV) of 1mm2 , 

limited contrasts, and imaging depths etc.  

We developed new optical microscopy techniques with the enhanced imaging speeds and contrasts for 

non-invasive disease diagnosis and precision cancer surgery guiding. Specifically, we developed enhanced 

depth-of-field microscopy techniques for non-invasive examination of conjunctival goblet cells and the 

diagnosis of ocular surface diseases including dry eye disease, and laser scanning and light sheet 

microscopy techniques for the sensitive detection of brain tumors and skin cancers and the resection 

margin guiding. Overview of optical microscopy and its applications will be provided, and future 

perspective will be discussed.  
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