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Biomedical research truly needs new advances in imaging. Existing 
modalities of in vivo imaging, such as magnetic resonance imaging or 
ultrasound, lack the spatiotemporal resolution required to image the 
fundamental building block of living tissue. By contrast, existing 
high-resolution techniques for imaging cells and their sub-cellular features 
are technologies that are best suited for in vitro experiments in tissue slices. 
Yet, the ability to make direct connections between human pathological 
symptoms/behavior and the underlying cells and molecules responsible for 

such behavior requires in vivo techniques that can image cellular constituents.  Our research aim is 
divided into two main projects.  The first project is to develop high-resolution and portable optical 
endoscopes to satisfy unmet clinical diagnostic needs in vivo. These differ from medical endoscopes, 
which are generally larger and designed to image macroscopic abnormalities or ex vivo tissues. The 
microendoscopes are miniaturized into two form factors (5-mm and 10-mm diameter). The second 
project is on the development of a new probe for early detecting cervical cancer deriving from phage 
display peptide libraries.  Therefore, the focus of my talk will be on the development of both the 
portable confocal microendoscope coupled with targeted peptide probes to improve early detection of 
cervical cancer in human patients. With combination in cancer screening, it might suggest new 
approaches to cancer disease diagnosis and treatment. The imaging demonstrations of the endoscopes 
were on both ex vivo and in vivo from mice and human. 
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