H iy ONBOARDING AND TESTING OF MICROPHYSIOLOGICAL SYSTEMS: EXPERIENCE OF THE TEX-VAL CONSORTIUM

Courtney Sakolish', Clifford Stephan?, Richard A. Becker3, Maria T. Baltazar?, Philip Hewitt>, Ivan Rusyn’
TEXAS A&M 'Department of Veterinary Physiology and Pharmacology, Texas A&M University, College Station, Texas 77843, United States, “Institute of Biosciences and Technology, Texas A&M University, Houston, Texas 77030, United States,

UNIVERSIT Y. SAmerican Chemistry Council, Washington, District of Columbia 20002, United States, “Unilever Safety and Environmental Assurance Centre, Bedfordshire MK44 1LQ, UK, *Merck KGaA, Darmstadt, Germany
Background and Rationale Workplans Evolve as Interests Change
The NCATS Tissue Chip Testing Centers (TCTC) program promotes a systematic approach to testing the feasibility of _ - E - _ - ) / -
the technology transfer of microphysiological systems (MPS) from developers to end-users. From 2016 to 2020, the TEX VAL COhSOﬂ'I um Mem ber Orga n |zat|0ns TEX VAL Consortlu m Members Orga ns Tlssues Of InterESt
TCTC at Texas A&M University tested approximately two dozen MPS that represented a wide variety of
tissues/organs developed by academic researchers based in the United States. Since 2020, this NIH-funded testing 2020 2021 2022 2023 2024 2020 2021 2022 2023 2024
center has evolved into a university-based collaboration of diverse end-user stakeholders to establish the TEX-VAL » . . o ®
Tissue Chip Testing Consortium (TEX-VAL Consortium). The TEX-VAL Consortium brought together pharmaceutical SO nOfI SO nOfl SO nOfI SO nOfl SO nOfl m m m m m
ies — i- ' i istol- ' ' - Liver 4 Liver 5 Liver 5 Liver 7 Liver 7
companies Sanofi-Aventis US (Framlnghalnm, MA), Bristol-Myers Squibb (Prlpceton, NJ)., F. Hoffmann Lg Roche I Bristol Myers Squibb’ i Bristol Myers Squibb I Bristol Myers Squibb i Bristol Myers Squibb be\/le
(Switzerland) and Merck KGaA (Germany); a consumer goods company Unilever (UK); a trade association of BBB 1 BBB 4 BBB 4 BBB 6 BBB )
chemical manufacturers — The American Chemistry Council (Washington, DC); and government agencies that " D American " American American American American _ _ _ _ _
develop, promote and use various in vitro methods — US EPA (RTP, NC) and Division of Translational Toxicology at ¢ Pl ? ety e emlstry o nemlstry - erety Kidney 3 Kidney 4 Kidney 4 Kidney 4 Kidney 5
NIEHS (RTP, NC). The overall framework for TEX-VAL Consortium involves equitable monetary contributions from the Gl p) Gl 5 Gl g Gl 4 Gl p)
members, while Texas A&M University provides In-Kind support In the form of facilities and equipment use. Member @ National Toxicology Program @ National Toxicology Program o) National Toxicology Program o) National Toxicology Program Lyl NohonalToxmoIogyProgrcm Renro 2 Rebro 4 Repro 4 Repro 4 Repro 3
organizations collectively decide on the annual work plan and the research staff at Texas A&M University conduct | == 77 || 55 e =S e | mE e )| == e P P P P P
experiments and share their findings through bi-weekly meetings with TEX-VAL Consortium members. All data ﬁ%‘i % "téi 525 *"; 525 *-v"‘ ‘%., Cardio 1 Cardio 1 Cardio 1 Cardio 2 Cardio 1
generated by TEX-VAL IS deposited into the MES-Database and made publif: one year after it has been finalizgd for %@ MERUK 2;?,*,,;; MERUK ;;éc.;»,, MERUK “%'»a MERUK VEaeu| B 0 VeceulErn 0 T e 0 VeEElE 1 Veee e 1
each study. Since 2020, the TEX-VAL Consortium tested several commercial models for the liver, proximal kidney Unidavor Unilover: Unidavor Unidavor
tubule, gut, blood brain barrier, lung and other tissues. Each model was evaluated with different commercially- ROChe ROChe Lung 2 Lung 1 Lung 1 Lung 1 Lung 1
available primary and iPSC-derived cell types and benchmarked to appropriate 2D models as well as other MPS. The L . . . . . L
. . . . From 2020 to 2023, our workplans primarily involved surface-level testing of Tissue Chip models, including activities
robustness, reproducibility and fit for both drug development and regulatory decision-making are evaluated based on . . . . . S .
. N . . . such as technology transfer, cell selection (testing multiple vendors, lots, etc.), baseline function, and toxicity testing.
the feedback received from all participating stakeholders. Results are shared with the wider community through peer- _ _ — _ _ _ _ In 2024. we have reduced the number of models being tested. but we are now conducting more in-deoth
reviewed publications, the MPS database, and presentations. Overall, we conclude that TEX-VAL Consortium efforts | The TEX-VAL Consortium has grown to include 7-8 member organizations since its establishment in 2020. Member characterization of these models J ’ J P
towards building consensus and promoting the gradual incorporation of MPS models into tiered approaches for safety ~|Organizations are asked to volunteer 2-3 Investigators who participate in bi-weekly calls and provide -
assessment and decision-making is the sensible path to their wider adoption. recommendations for testing conditions, treatments, analyses, etc. for tissue chip testing and evaluation. - —
The “Value Proposition
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Tier -1: Tier O: Tier 1: Tier 2: el seope B\ Consortium “2 Kidney  Transwells 3 2837 TBA — i
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technology transfer agreements  *Assembling of tissue chips tissue chips tissue chips ' o Refining the models based on feedback . CNBio LC12 3 216 1728 216 Stephan, Clifford 9-2%
*Execution of all legal agreements *Testing of the flow and operation *Replicating published studies | *Defining the “context of use” Liver Mimetas 2-lane plate 2 288 TBA TBA
*Sharing of the protocols *Testing drug binding to devices *Evaluation of key findings *Conducting additional studies Gut 96-well Transwell 11 1014 7104 + TBA Sakolish, Courtney
*TAMU staff training with developers *Development of LC-MS methods | *Detailed protocols and SOPs  *Depositing data into MPS-Db 96-well Transwell 4 599 5030 324 Vergara, Leoncio
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4-8 months period of testing for each tissue chip/microphysiological system (MPS) ’ —
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Models tested as part of Tissue Chip Testing Centers . ey | [(Sonsortium. members L Sewellplate I == st T
1. Experiments with ALL members decide on the “fit for Gut 384-well plate 300 TBA TBA Barlow, Nikki 40%
Kick-off Face-to-Face °List of models of on each model: to discuss results | [ [their] purpose” and Total effort “charged”  ~3 full-ti
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Proximal kidney tubule Hlmmelfarb/KeIIy Wi Arteriole-scale vessel | Truskey (Duke) All members came in with members “kitchen science,, |
| Washington) the “ask” for the Consortium Slatforms for | - :
Z\IBGBUI;)OVE\SCUHF " D (LEE el salivary gland Benoit (U-Rochester) consideration izr;tgal\t/lan?El)ToadEd e CEIEC : : Conclusions
. . . - (commercial vs | monthly small TEX-VAL assists » A robust collaboration of diverse stakeholders who continue their participation each year
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| Hughes (UC-Irvine)/George » Basic parameters a. How to select the models for testing (organs/tissues of  e. Understanding the “cost” for increased technical
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11 academic tissue chip models tested 7 academic tissue chip models tested combinations




	Slide Number 1

