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Sojo University

NIHS/CBSR

Self-Introduction

Japan MPS Initiative
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iMPSS Asia-Pacific Regional Chapter

https://impss.org/asia-pacific-regional-chapter/
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Research Background

Hepatic Sinusoid

zone1 zone2 zone3

Utilize MPS to recreate 
the liver environment.

Develop a culture system for hepatic 
stellate cells and establish a pathological 
model of hepatitis and liver fibrosis.

Establish a culture system capable 
of evaluating bile excretion.

Basic research to reconstitute liver in vitro 
and development of drug efficacy and 
safety evaluation systems
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Today’s Agenda

1.  Background of MPS development in Japan

2.  Importance of "in-line monitoring"

3.  Utilization of "artificial scaffolds (biomaterials)“
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Background of MPS Development in Japan
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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

⇒ ISO
→ ICH

⇒ OECD
→ ICH
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Commercially Available MPS Platforms in Japan
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PMDA's Initiatives

■ Publication of Early Consideration
• Regarding the Policy on the Use of New Approach Methodologies (NAMs) 

in Applications for Quasi-Drugs
      (https://www.pmda.go.jp/files/000277384.pdf)

■ Establishment of the NAMs Review Working Group
• Composed of cross-sectional members from within the agency.
• it proceeds with discussions on various issues related to NAMs.

■ Collaboration with Domestic Related Organizations
• In collaboration with the National Institute of Health Sciences / Japanese 

Center for the Validation of Alternative Methods (JaCVAM), industry, 
academia, etc., it proceeds with examining the potential applications of 
NAMs.

■ Collaboration with Foreign Regulatory Authorities such as FDA and 
EMA

  
https://www.pmda.go.jp/review-services/0071.html



New Concept of in vitro Toxicokinetics 

Ris k  E va lu a t i o n  b y  I n t e g ra t i o n  o f  Ha za rd  A s s e s s m e n t  b y  NA Ms  w i t h  To x i c o k i n e t i c  u n d e r  I ATA
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metabolism

administration

absorption

Toxicokinetics Hazard

excretion

×

Risk

gut-liver two-organ 
culture system

Gut

Liver

distribution
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in vitro model

MS-plate BioStellar

ICCP

PD-MPS

PhysioMimix

HUMIMIC

Construction of Assay System: Cells & MPS 
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Road-map to the OECD Test Guideline Proposal

BioStellarTM Plate Pre-validation test
Test lab.

Support

lab.

Funded by AMED-RS project (Organized by Dr. Yamazaki)

Please contact to Daiju Yamazaki (daiju-y@nihs.go.jp), Seiichi Ishida (ishida-s@bio.sojo-u.ac.jp) 

Work plan for the OECD Test Guidelines Programme (TGP)

Project 4.188: Detailed Review Paper for in vitro Toxicokinetics

mailto:daiju-y@nihs.go.jp
mailto:daiju-y@nihs.go.jp
mailto:daiju-y@nihs.go.jp
mailto:ishida-s@bio.sojo-u.ac.jp
mailto:ishida-s@bio.sojo-u.ac.jp
mailto:ishida-s@bio.sojo-u.ac.jp
mailto:ishida-s@bio.sojo-u.ac.jp
mailto:ishida-s@bio.sojo-u.ac.jp
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Process of Establishing Specifications 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

“Context” of Use does not merely mean the 

intended use but “the situation, events, or 

information that are related to something 

and that help you to understand it,”
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Importance of "in-line monitoring"

 Utilization of "artificial scaffolds (biomaterials
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Conventional Dish Culture
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使用細胞：HepG2(J)

使用培地：MEM+10%FBS

培養時間：120h（5日間）
播種密度：5.0×104 cells/cm2

培養器材： 48well plate

培地量：250 µL/well
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Changes in Glucose and Lactate Concentrations in Culture Medium
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Changes in Glucose and Lactate Concentrations in Culture Medium
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What about MPS culture?

inlet outlet

flow
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細胞：HepG2(J)

培養時間：72h

播種密度：5.0×10⁴ cells/cm2

デバイス：反応チャンバチップ

Inlet Center Outlet
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細胞：HepG2(J)

培養時間：72h

播種密度：5.0×10⁴ cells/cm2

デバイス：反応チャンバチップ
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Comparison of Glucose and Lactate Concentrations 

by Medium Flow Rate (Viable cells)
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日本クレアHPより
https://www.clea-japan.com/products/service/item_c0030

Animal Testing Facility

Animal Testing Facility vs How should MPS be Designed?

reservoir waste
tube

pump

chip

cell

M
PS

How should MPS 
be designed?
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日本クレアHPより
https://www.clea-japan.com/products/service/item_c0030

Animal Testing Facility

How should MPS be Designed?

reservoir waste
tube

pump

chip

cell

M
PS

How should MPS 
be designed?
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Key in-line Monitoring Points for Healthy MPS

Aspect  What should be monitored in-line  Positioning in the review  Implications for MPS culture

Culture environment
Continuous monitoring of oxygen, pH,

and nutrient conditions

Fundamental indicators of culture

health

Optimization of perfusion conditions

and early detection of abnormalities

Metabolic state
Time-course changes in glucose

consumption and lactate production

Quantitative indicators of cellular

activity

Early identification of functional

decline or cell death

Barrier function Real-time TEER measurements
Non-destructive functional

assessment

Detection of barrier disruption and

culture failure

Cell adhesion and growth
 impedance-based monitoring of cell

adhesion and morphology
Indirect indicators of cell status

Detection of cell detachment and

spatial heterogeneity

Long-term stability
Consideration of sensor drift and

biofouling

Key technical challenges for

implementation

Ensuring reliability in long-term MPS

culture

ACSBiomater.Sci.Eng.2021,7,2926−2948

In-Line Cell Vital Monitoring
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Early Adopters of In-Line Cell Vital Monitoring

Optical Filter Module 
(Up to 6 Filters)

Temperature Control

 (10 – 50 °C)

Shaking

 (Stirring & Aeration) pH Control

 (Via Online Measurement)

Light Irradiation

 (Photosynthetic Culture)

Gas Control

 (All Gases, Humidified)

DO Measurement

 (Real-time Online)

pH Measurement

 (Real-time Online)
Fed-batch

 (Flexible Feeding)

Biomass

 (Scattered Light / Max OD600 = 250

BioLector XT 
Microbioreactor
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In-Line Cell Vital Monitoring

Temperature

Medium Flow

Medium flow 
rate

Morphology
Cell Number

Cell Damage/
Function

Contamination

pH

Glucose

Lactate

Ammonium

Glutamine/
Glutamic Acid

Dissolved 
Oxygen

feedback
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Importance of "in-line monitoring"

 Utilization of "artificial scaffolds (biomaterials
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Why 3D Cell Culture Now?

3D cell culture enables more in vivo-like data by reproducing cell–cell interactions and 

tissue-specific microenvironments that are not captured in 2D cultures.

Limited Model

 (Conventional 2D Culture)
More In Vivo-like Model (3D Culture)

Improved physiological relevance: Reproduction of interactions with the extracellular matrix (ECM) as well as native cell 

morphology and polarity.

Enhanced predictive accuracy: Demonstrates higher correlation with clinical outcomes in drug response and toxicity 

evaluation.

Understanding complex biology: Enables the study of complex biology inaccessible to 2D culture, including tissue 

formation, cancer invasion and metastasis, and self-organization of organoids.
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Multi-organ chip with Matured Tissue



Standard Operating rocedures (SOPs)
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Considerations for Developing CYP Induction Assays in Hepatocytes

Insights from a Multilaboratory Study
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3D Cell Culture: Three Major Approaches

Bio-Spun  Scaffold

MatriMix

架橋コラーゲンシート

Genocel

HYDROX

CelGlu

3D Cell Culture 

Approaches

1. Scaffold-based Approaches
Mimicking the structure of native tissues
Use ECM-like support structures to guide cell 

adhesion, growth, and differentiation; widely used 

in tissue engineering and regenerative medicine.

2. Scaffold-free Approaches
Promoting cellular self-organization
Rely on cellular self-assembly on low-adhesion 

surfaces to form spheroids or aggregates; 

commonly applied in drug screening and 

developmental biology.

3. Specialized Applications
Addressing specific research needs
Designed to meet advanced research demands, 

such as controlling cellular alignment and 

automating culture processes.
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Biologically Derived and ECM-Mimetic Scaffolds: Enhanced Biomimicry

ad-MED Vitrigel®２
（関東化学株式会社）

技術：高密度コラーゲン「ビトリゲル®膜」を

用いた細胞培養用インサート（脱水・ガラ
ス化により生体結合組織様構造を再現）。
特徴：高い細胞接着・伸展性／液相–液
相・液相–気相培養対応／両面共培養可
／高透明・低自家蛍光
主な用途：上皮・3D組織モデル、共培養・

相互作用解析、薬物透過性・毒性評価、
生体模倣in vitro評価系。
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Patterned and Microstructured Plates: 

Precise Control of Spheroid Positioning and Geometry
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Foundational Technologies for MPS Qualification


