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Toward Industrial Implementation and 
Regulatory Acceptance of MPS

AMED-MPS 1
by METI 

Regulatory
Acceptance

Industrial 
Implementation

Test Definition modified

*METI: 
Ministry of Economy, Trade and 
Industry
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AMED-MPS 1

Ishida S. Front. Toxicol. doi: 10.3389/ftox.2021.657765

2017, 7 ~ 2022, 3
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MPS Devices Planning for Commercialization
in AMED-MPS1 Project
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Toward Industrial Implementation and 
Regulatory Acceptance of MPS

AMED-MPS 2
by METI 

AMED-MPS 1
by METI 

Regulatory
Acceptance

Industrial 
Implementation

Test Definition modified

*METI: 
Ministry of Economy, Trade and 
Industry
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AMED-MPS 2: Project Organization

Program 1: Yuzuru ITO (      Univ. Tsukuba)

Program 3 : Seiichi ISHIDA (NIHS/Sojo Univ.)

Program 2

Small intestine permeability modelFirst pass/enterohepatic circulation model

Pharma 
CRO

PMDA
FIRM

Fluid3D-XMS-plate

Industrialization

Standardization

Resarch & 
Development
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Process of Establishing Standards for 
Regulatory Acceptance of MPS 

• Good functionality fit for CoU on the MPS
• Differentiation and maturation on MPS
• Good cell adhesion to MPS
• Variation in cellular function
  ・・・ ・・・ ・・・

• Good supply of oxygen
• Evaluation of sorption of compounds
• Evaluation of effects of plasticizer
• Cell Observability
• Long-term sterility
• Sufficient sampling volume
• Simultaneous execution of multiple experiments
  ・・・ ・・・ ・・・

Consideration 
Points

Criteria 
for Cell

Standard 
for Device

Selection of 
Model Cell 

Development 
of Device 

Test by 
Users 

Consideration Points

Test Procedures
· Cell
· Reference Compounds
· Function Analysis
· MPS handling

Establishment of context of 
use by User

MPS 
performance 

standard

User 
unmet 
needs 

Consideration 
Points

• Repeatability
• Reproducibility
• Robustness
• Ruggedness
• Stability
• Proficiency test
・・・ ・・・ ・・・

• Test Compounds
• In vitro to in vivo 

extrapolation
・・・ ・・・ ・・・

Extraction and verification of “Consideration Points" 
necessary for the regulatory acceptance of MPS
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Examples of “Consideration Points" for Cells

Pharmaceutics 2023, 15, 55. 
https://doi.org/10.3390/pharmaceutics15010055

Distribution of activity levels 
of CYPs in 8 lots of cryoheps.

Gene expression levels of intestinal markers 
in human iPS cell-derived hepatocytes. 
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Examples of “Consideration Points" for Cells

Time dependent cell adherence to the culture surface

scale bar = 200 µm

wash with PBS(-)2 hr after 
plating

before after

100 mm dish (BD Falcon, PS)

COP plate   hrs after plating
%

 o
f a
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er

en
t c
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ls

dish (PS) COP plate
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Examples of “Consideration Points" for MPS Devices

Effects of laminar flow observed in MPS cell culture – Live/Dead staining

Dead cell staining
（HepG2 cells）
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PBK Modeling

Gaining acceptance 
in next generation 
PBK modeling 
approaches for 
regulatory 
assessments 
10/May/2021
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PBK Modeling & MPS as a Wet-simulator 

Gaining acceptance 
in next generation 
PBK modeling 
approaches for 
regulatory 
assessments 
10/May/2021
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M Cell dependent Nano- & Micro Particle Internalization
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M Cell dependent Nano- & Micro Particle Internalization

Microfold cells (M cells) 
: immune sensing and uptake of 
particulate microbial antigen

Schematic illustration of cellular composition of Peyer’s patches
Tissue Eng Regen Med (2023) 20(3):341–35
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Abstract
Micro- and nano-plastics (MPs and NPs) released from plastics in the environment can enter the food 
chain and target the human intestine. However, knowledge about the effects of these particles on the 
human intestine is still limited due to the lack of relevant human intestinal models to validate data 
obtained from animal studies or tissue models employing cancer cells. In this study, human intestinal 
organoids were used to develop epithelia to mimic the cell complexity and functions of native tissue. 
Microfold cells (M cells) were induced to distinguish their role when exposure to MPs and NPs. During 
the exposure, the M cells acted as sensors, capturers and transporters of larger sized particles. The 
epithelial cells internalized the particles in a size-, concentration-, and time-dependent manner.
Importantly, high concentrations of particles significantly triggered the secretion of a panel of 
inflammatory cytokines linked to human inflammatory bowel disease (IBD).

M Cell dependent Nano- & Micro Particle Internalization
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Small Intestine-Liver MPS: 
Absorption and Metabolism of Cocktai l -substrate in F-hiSIEC and Human Hepatocytes

Courtesy of Dr. T. Matsunaga
@ Nagoya City Univ. 
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Toward Industrial Implementation and 
Regulatory Acceptance of MPS

AMED-MPS 2
by METI 

MPS-RS*
by MHLW**

bridging

AMED-MPS 1
by METI 

Regulatory
Acceptance

Industrial 
Implementation

Test Definition

*RS: Regulatory Science

modified

**MHLW: 
Ministry of Health, Labour and 
Welfare
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Stakeholder Interaction

Marx, U. et al, ALTEX, 2020, 37, 365–394. doi:10.14573/altex.2001241.
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MPS-RS: Project Organization

Principal Investigator: Seiichi ISHIDA (NIHS/Sojo Univ.)

NIHS-CBSR
Yoko HIARABAYASHI (Director)
Kaoru SATO
Daiju YAMAZAKI

Sojo Univ.
Taku MATSUSHITA

Collaborators
Kazushige MAKI (PMDA)
Yuzuru ITO (Univ. Tsukuba)

National Institute of Health Sciences (NIHS)
Center for Biological Safety and Research (CBSR)

The National Institute of Health Sciences (NIHS) 
conducts testing, research, and studies toward the 
proper evaluation of the quality, safety, and efficacy of 
pharmaceutical products, foods, and the numerous 
chemicals in the living environment.
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MPS Consortium for Industrial Implementation and
Regulatory Acceptance （MPS実用化推進協議会）

Protocol 
Development 
Committee

Objective: Promotion of the development of guidelines for test methods 
using MPS originating in Japan

Board of 
Directors

Steering 
Committee

iMPSS

Device

Cell

Compound

OECD/ICH

ISO

Secretariat  
NIHS

Internationalization 
Committee

Annual 
Meeting

Taskforce

Regional Chapter
・Asia-Pacific
・Europe and Africa
・Americas.
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MPSの社会実装、行政利用への道筋
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