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Microphysiological systems (MPSs) based on microfluidic devices are attracting attention as an alternative cell assay plat-
form to animal experiments in drug discovery. When we use microfluidic devices for cell culture, it is possible to experiment
with various culture conditions that are difficult with conventional cell culture methods, such as fabrication of microstructures
for cell placement, temporal and spatial control of liquid factors and adhesive conditions, and physical stimulation by flow and
expansion/contraction. MPSs, which use microfluidic technology to construct the structure and function of physiological bio-
logical tissues and organs, are being commercialized and put to practical use worldwide with the entry of venture companies
and pharmaceutical companies. Although research on the practical application of MPS in Japan has lagged far behind the efforts
of Western countries, the Japan Agency for Medical Research and Development (AMED) launched the MPS Development and
Research Project in FY2017 and established a system for MPS commercialization through industry-government-academia col-
laboration. The project is characterized by the formation of a consortium involving many researchers not only from academia but
also from manufacturing and pharmaceutical companies with the aim of commercializing MPS devices. By FY2021, the final
year of this project, several MPSs were successfully positioned in various stages of commercialization. This paper introduces

two MPSs that the author was involved in commercializing in collaboration with domestic companies within the project.
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Table 1. MPS Devices in the AMED-MPS Project under Development

MPS device Manufacturer

Target organ Features

Matsunaga device ~ Shinko Chemical Co., Ltd.

Liver, Gut

— Multi-organ type
— ANSI/SLAS Microplate Standard

Fluid3D-X® TOKYO OHKA KOGYO CO., LTD. Liver, Gut, Kidney, — Single-organ type
Blood brain barrier (BBB)  _ Microfluidic device style (double-layered
microchannel)
— Microporous membrane integrated
PD-MPS SUMITOMO BAKELITE CO.,LTD./  Liver, Gut, — Multi-organ type
SHIMADZU CORPORATION/ Blood brain barrier (BBB)  _ pregsure-driven pump
SCREEN Holdings Co., Ltd. .
— Microplate style
On chip pump SUMITOMO BAKELITE CO., LTD. Liver, Gut — Multi-organ type
integrated MPS — ANSI/SLAS Microplate Standard

— On chip stirrer-based micropump

This table was modified from Stem Cell Evaluation Technology Research Association website which closed on 9/30/2022.7
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Fig. 1. Microporous Membrane Integrated Double-layered Microchannel Chip
Schematic image (a) and photograph (b) of the chip
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Fig. 2. Experimental Designs Using the Microporous Membrane
Integrated Double-layered Microchannel Chip

AP and BL mean apical and basal, respectively.
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Fig. 4. On Chip Pump Integrated MPS
This figure was modified from Shinha K. et al., Micromachines, 12 (9), 1007 (2021).
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Fig. 5. The Effects of Coculture on the Function of Human Induced Pluripotent Stem Cell Derived Small Intestinal Epithelial Cells and
Primary Hepatocytes Derived from Chimeric Mice with Humanized Liver Tissues (PXB Cells)
(a) Transepithelial electrical resistance (TEER) value of hiPS intestinal cells. (b) The relative gene expression levels associated with tight junctions in hiPS intestinal
cells. (¢) The relative gene expression levels related to the metabolism of PXB cells tended to increase in coculture. Data represent the mean=S.D. Student’s 7 test for
unpaired comparison was performed, * p<<0.05, ** p<<0.01, and *** p<<0.005. This figure was modified from Shinha K. et al., Micromachines, 12, 1007 (2021).
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