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Educational Background 

MIT, Mechanical Engineering, BA, 1998 
MIT, Mechanical Engineering, MS, 2000 
MIT, Mechanical Engineering, PhD, 2004 

 

Professional Career 

  

2024-  KAIST Endowed Chair Professor, KAIST 

2019-  Professor of Mechanical Engineering, KAIST 
2010-2019 Associate Professor of Mechanical Engineering, KAIST 

2005-2010 Assistant Professor of Mechanical Engineering, KAIST 
 

 

Research Field 

Cell Mechanics and Mechanobiology 
Our lab investigates the physical principles underlying these dynamic cellular responses through 
quantitative experiments conducted under controlled conditions. Our research sits at the interface of 
mechanobiology, cell mechanics, and biomedical engineering. We aim to uncover how diverse physical 
stimuli, including mechanical stress, bioelectric fields, and microenvironmental topology, modulate cell 
behavior in both normal and disease states, with implications for diagnostics and therapeutics. To this end, 
we develop tailored experimental systems such as microfluidic biochips and engineer physiologically 
relevant 3D spheroid-based disease models. Cellular function is evaluated using gene and protein 
expression profiling, along with mechanical stress analyses, including traction force microscopy and 
monolayer stress microscopy. In parallel, we are developing AI-based platforms to extract high-dimensional 
morphological and behavioral metrics from live-cell imaging. These phenotype-based metrics are not only 
used to dissect cellular heterogeneity in stem cells, cancer cells, and cancer-associated fibroblasts (CAFs) 
but also hold promise as novel quality control tools for evaluating therapeutic cell products, contributing to 
the advancement of precision cell therapy. 
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