National Institute of
Environmental Health Sciences

Division of Translational Toxicology

Development & Application of Microphysiological Systems (MPS) for
Translational Toxicology Research

Stephen S. Ferguson, PhD
Group Leader: Predictive Toxicology & Screening

A | have no financial relationships to disclose.

A The statements, opinions or conclusions contained therein do not necessarily represent
8 the statements, opinions or conclusions of NIEHS, NIH or the US government.




National Institute of

Environmental Health Sciences Early In Vitro Models of Human Liver

Division of Translational Toxicology

Physiological architecture of liver

Perisinusoidal

* Periportal . . ‘
SUblobuter Limiting plate Muralium of liver plates
vein space (Disse) artenal Lymph P

capillary vessel

Lacuna

Primary human liver cells
(sandwich culture)

Central vein Portal vein Artery SRe cATRIIN s«::“al
Sinusoid late i
P o Periportal Bile duct Intralobular ductule
lntral.obularv venule space
arterial capillary (Mall) i
a Paraportal ductule (Hering)

Limiting plate

Tissues and Organs: a text of scanning electron microscopy, Kessel, R@rdod RH, 1979.



National Institute of

Environmental Health Sciences Primary Liver Cells Rapidly De-differentiate Ex Vivo

Division of Translational Toxicology

B Critical Reviews in Toxicology, 2012; 42(6): 501-548
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Hamilton et al., Cell Tissue Res, 2001; 306: 85-99. 30 -
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Regulatory Decisions with Organotypic Human Liver Tissue Models
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TEX-VAL Liver Models: 2023 -2025

AOnboarding TissUse and Micro-Patterned Co-Culture (MPCC) Slide from lvan Rusyn
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AComparison of perfused and static spheroids

AComparison of hepatocytes from different species to HepaRG and iPSC-derived hepatocytes
AGut-liver models (TissUse and Transwell-based)

Perfused and static spheroids Micro-Patterned Co-Culture
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3D-TissUse (94 2D-96 well plate ~ 3D-Elplasia ULAP (79 3D-GravityTRAP ULAP

microcavity/chip) 70 000 cells/well ~ Microcavity/wells) (1 spheroid/well)
100,000 cells/chip 40,000 cells/well 2000 cells/well
(6 Chips)

TEX-VAL iJm | TEXAS A&M Tissue Chip Testing Center
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Robust Xenobiotic Metabolism & Responsiveness for Hepatic Receptor Pathways
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Translating MPS Data to Risk Assessment &
Safer Product Development Development
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Filling Data Gaps with Mechanistic Read-across
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PFAS Mixtures Accumulation with MPS
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Transcriptomic Pathway Enrichment Enhanced for Known
Pathways with 3D Hepatocyte Cultures
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