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Considering Japan�s Future Initiatives from the Perspective of 
Global Trends in Microphysiological Systems (MPS) 

Seiichi ISHIDA*1 
1Graduate School of Engineering, Sojo University 

 

 

Abstract 
Microphysiological Systems (MPS) are microscale cell culture platforms that reproduce the functional 
characteristics of organs or tissues in vitro by mimicking their physiological environment. The microenvironment 
of cell culture differs from conventional static culture in culture dishes. To construct this culture environment, 
integration with fluidics has been developed, and the basic concept of MEMS technology is introduced. There is 
an increasing demand to replace animal-based tests with human cell culture systems with the recent trend toward 
the reduction of animal testing and the development of human-targeted drugs such as antibody drugs and nucleic 
acid drugs. As a result, research on the application of MPS as the advanced in vitro cell culture system for drug 
development and safety evaluation of chemical substances is accelerating. In this report, I review the trends 
surrounding MPS from the viewpoints of culture platforms, culture substrates, and regulatory application, and 
consider the future of Japan's presence in the world. 
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