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A three-year research project was conducted to propose guidelines for evaluating the quality, efficacy, and safety
of pharmaceuticals using Microphysiological Systems (MPS), an advanced in vitro human cell assay technology.
The study, involving the National Institute of Health Sciences (NIHS) and Sojo University, aimed to establish
global-leading standards for pharmaceutical evaluation by enhancing necessary data. MPS, defined as a “culture
system in a microspace that reconstructs in vivo cellular functions using effects like medium perfusion,” is highly
valued in the pharmaceutical industry for its potential in drug discovery processes, including pharmacokinetics,
safety, toxicity, and efficacy. Unlike animal testing, which is costly and lacks sufficient human extrapolation, MPS
with human organ cells offers a promising solution. In Europe and the US, consortia and academic societies are
advancing MPS applications, with venture companies’ devices already in use by pharmaceutical companies. The US
FDA has published papers on MPS-based liver toxicity evaluation and initiated regulatory acceptance discussions.
In Japan, the AMED-MPS project, launched in 2017 under the AMED “Infrastructure Technology Development for
Regenerative Medicine and Gene Therapy,” has driven MPS development and social implementation through
industry-government-academia collaboration.

The project, conducted in collaboration with AMED-MPS2, saw NIHS act as a regulatory hub, coordinating
regulatory acceptance (or use) for four domestic and commercial MPS devices. With Sojo University’s support,
partnerships were formed with MPS suppliers, user companies, and academic labs to validate quality and usage

standards. The study also investigated global trends through participation in 132 conferences, including the MPS
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World Summit, and hosting seven symposia over three years. Interactions with organizations like the US NCATS,
TEX-VAL, and OK-MPS provided insights into MPS development and regulatory use. Discussions with the FDA’s
ISTAND Pilot Program and Japan’s PMDA advanced the qualification of Drug Development Tools.

Under Research Item 1, a small intestine-liver first-pass effect model was developed for OECD proposal, using
devices like the MS-plate (Shinkoh Kagaku) and KIM plate (now BioStellar Plate from Sumitomo Bakelite).
Accrelead Corporation contributed to standard protocol development for the KIM plate under a non-disclosure
agreement, using human chimeric mouse-derived hepatocytes and iPS cell-derived intestinal cells. Culture
technology was established for facility transferability tests at NIHS and Sojo University, with compound selection
based on the BCS classification considered for multi-site validation. Research Item 2 focused on gathering
information through global conference participation and exchanges with key organizations. Research Item 3
facilitated the acceptance of MPS application notes in the Japanese Society for Alternatives to Animal Experiments’
journal (AATEX), publishing studies on hepatocyte sources for liver MPS and bile canaliculi formation. A review
article in *Drug Metabolism and Pharmacokinetics* summarized global and domestic MPS trends, and the MPS
Practical Application Promotion Council, managed by NIHS, was established to disseminate findings.

These efforts clarified evaluation, technical, and regulatory requirements for MPS, addressing development
challenges and promoting regulatory harmonization in Japan through collaboration with authorities, academic

groups, and consortia, advancing MPS toward regulatory acceptance and international standardization.



