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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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AkuraFlow'™

Array of MPS Platforms

Micropatterned co-cultures AkuraTwin™
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TEX-VAL Liver Models: 2023 -2025

» Onboarding TissUse and Micro-Patterned Co-Culture (MPCC) Slide from lvan Rusyn

* TissUse liver “ring trial” (6 pharma companies and TEX-VAL)

« Comparison of perfused and static spheroids

« Comparison of hepatocytes from different species to HepaRG and iIPSC-derived hepatocytes
 Gut-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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Microphysiological Systems
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Robust Xenobiotic Metabolism & Responsiveness for Hepatic Receptor Pathways
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Botanical Safety Consortium
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Estimating potency ranges for human liver injury with transcriptomics

The Power of Resolution: Contextualized
Understanding of Biological Responses to Liver
Injury Chemicals Using High-throughput
Transcriptomics and Benchmark Concentration
Modeling @

Sreenivasa C Ramaiahgari, Scott S Auerbach, Trey O Saddler,
Julie R Rice, Paul E Dunlap, Nisha S Sipes, Michael J DeVito,
Ruchir R Shah, Pierre R Bushel, Bruce A Merrick, Richard S Paules,

Stephen S Ferguson =

Toxicological Sciences, Volume 169, Issue 2, June 2019, Pages 553-566,
https://doi.org/10.1093/toxsci/kfz065

Readily distinguished drug analogues with
varied clinical DILI associations

Established novel approach to predict
potencies for human liver injury (BMC105)

Potency-ordered ‘firing sequences’ revealed

Integration of biomarkers for clinical
pathology & cell morphology imaging
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Translating MPS Data to Risk Assessment &
Safer Product Development Development
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Unraveling Human Hepatocellular Responses to PFAS and Aqueous
Film-Forming Foams (AFFFs) for Molecular Hazard Prioritization and
In Vivo Translation

Kevin A Mauge-Lewis,# Sreenivasa C. Ramaiahgari,# Scott S. Auerbach, Georgia K. Roberts,
Suramya Waidyanatha, Suzanne E. Fenton, Dhiral P. Phadke, Michele R. Balik-Meisner, Arpit Tandon,
Deepak Mav, Brian Howard, Ruchir Shah, Barney Sparrow, Jenni Gorospe, and Stephen S. Ferguson™

Cite This: Environ. Sci. Technol. 2025, 59, 2423-2435 I: I Read Online
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PFOS

 Predicting potencies for human liver injury with PFAS
and AFFF mixtures alongside human drugs

— Machine learning image analysis
— Clinical pathology biomarkers
— Transcriptomics thresholding

« Identifying mechanistic pathway potencies for 30
substances (PFAS, AFFF, human drugs)

 Defining biological response similarities across PFAS
and AFFF in context with hepatic receptor agonists
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Filling Data Gaps with Mechanistic Read-across
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PFAS Mixtures Accumulation with MPS

Perfluorobutane Sulfonic Acid (PFBS)
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Transcriptomic Pathway Enrichment Enhanced for Known
Pathways with 3D Hepatocyte Cultures
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e Future Directions
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« Extending MPS from promising research tools into NAM-based solutions with
capacity to model recognizable toxicological phenotypes

— Regulatory decision frameworks

— Safer product development Low FFA Medium High FFA Medium
— Effective therapeutics

» Addressing interindividual susceptibility

— age: fetal, neonatal, childhood, adult, geriatric
— Sex differences

— Genetic

— Pre-existing disease states (e.g., steatosis)

« Expanding tissue coverage, axes of pathophysiology (e.g., liver-thyroid & PFAS)
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