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Summary of Research: 
Body-on-a-chip has emerged as a novel approach for Alternatives to Animal Testing. The aim of 

this study is to develop a body-on-a-chip for in vitro drug testing to evaluate systemic toxicity of 
chemicals. In our chip devices, several tissues including the liver, the cardiac tissue, and the small 
intestine were fabricated as either cell layer tissues or spherical tissues to replicate in vivo kinetics 
and interactions. One of our results showed that improved oxygen supply and a selection of 
energy metabolisms significantly matured human iPS-derived cardiomyocyte spheroids. Changes 
in beating of these spheroids were characterized using cell motion imaging on the chip device, 
indicating that this can be an important toxicity testing. In addition, human iPS cell-based signaling 
reporter system was also developed for prediction of chemical teratogenicity. 
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