
The NCATS Tissue Chip Testing Centers (TCTC) program promotes a systematic approach to testing the feasibility of 
the technology transfer of microphysiological systems (MPS) from developers to end-users. From 2016 to 2020, the 
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 
center has evolved into a university-based collaboration of diverse end-user stakeholders to establish the TEX-VAL 
Tissue Chip Testing Consortium (TEX-VAL Consortium). The TEX-VAL Consortium brought together pharmaceutical 
companies – Sanofi-Aventis US (Framingham, MA), Bristol-Myers Squibb (Princeton, NJ), F. Hoffmann-La Roche 
(Switzerland) and Merck KGaA (Germany); a consumer goods company Unilever (UK); a trade association of 
chemical manufacturers – The American Chemistry Council (Washington, DC); and government agencies that 
develop, promote and use various in vitro methods – US EPA (RTP, NC) and Division of Translational Toxicology at 
NIEHS (RTP, NC). The overall framework for TEX-VAL Consortium involves equitable monetary contributions from the 
members, while Texas A&M University provides in-kind support in the form of facilities and equipment use. Member 
organizations collectively decide on the annual work plan and the research staff at Texas A&M University conduct 
experiments and share their findings through bi-weekly meetings with TEX-VAL Consortium members. All data 
generated by TEX-VAL is deposited into the MPS-Database and made public one year after it has been finalized for 
each study. Since 2020, the TEX-VAL Consortium tested several commercial models for the liver, proximal kidney 
tubule, gut, blood brain barrier, lung and other tissues. Each model was evaluated with different commercially-
available primary and iPSC-derived cell types and benchmarked to appropriate 2D models as well as other MPS. The 
robustness, reproducibility and fit for both drug development and regulatory decision-making are evaluated based on 
the feedback received from all participating stakeholders. Results are shared with the wider community through peer-
reviewed publications, the MPS database, and presentations. Overall, we conclude that TEX-VAL Consortium efforts 
towards building consensus and promoting the gradual incorporation of MPS models into tiered approaches for safety 
assessment and decision-making is the sensible path to their wider adoption.
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Background and Rationale

Texas A&M Tissue Chip Testing Center (TCTC; 2016-2020)

Proximal kidney tubule Himmelfarb/Kelly (Univ. 
Washington)

Neurovascular unit 
(BBB) Wikswo (Vanderbilt)

Bone +/- tumor Vunjak-Novakovic (Columbia)
Gut enteroid Donowitz/Estes (JHU/BCM)
Skin from iPS cells Christiano (Columbia)
Heart Healy (UC-Berkeley)

Vasculature +/- tumor Hughes (UC-Irvine)/George 
(UC-Davis)

Skeletal muscle Truskey (Duke)
Liver (multi-cell, 
LAMPS) Taylor (University of Pittsburgh)

Liver Healy (UC-Berkeley)
White fat Healy (UC-Berkeley)

Oct. 2016 – Sept. 2018 (TEX-VAL 1.0)

Arteriole-scale vessel Truskey (Duke)

Salivary gland Benoit (U-Rochester)

Vascularized kidney
Himmelfarb/Kelly (Univ. 
Washington)

Atria on a chip George (UC-Davis)

Bone joint & cartilage Tuan (University of Pittsburgh)

Small Airway Huh (University of Pennsylvania)

Vascularized Liver 
(vLAMPS)

Taylor (University of Pittsburgh)

Oct. 2018 – Sept. 2020 (TEX-VAL 2.0)

11 academic tissue chip models tested 7 academic tissue chip models tested

Models tested as part of Tissue Chip Testing Centers

Texas A&M TEX-VAL Consortium (2020 – Current)

Conclusions
• A robust collaboration of diverse stakeholders who continue their participation each year
• The “value proposition” exists for “try before you buy” operations through TEX-VAL
• Example “LEARNINGS” of the Consortium:

a. How to select the models for testing (organs/tissues of 
interest)

b. ADME/PK is a common need (single chemicals and 
mixtures)

c. Barrier function challenges (gel layer is an un-
physiological barrier)

d. Finding the right cells and device configuration 
combinations 

e. Understanding the “cost” for increased technical 
complexity 

f. The range of phenotyping methods to test 
“performance”

g. Understanding the “true” cost and throughput
h. Defining the needs for equipment (in addition to the 

“tissue chips”)

The TEX-VAL Consortium has grown to include 7-8 member organizations since its establishment in 2020.  Member 
organizations are asked to volunteer 2-3 investigators who participate in bi-weekly calls and provide 
recommendations for testing conditions, treatments, analyses, etc. for tissue chip testing and evaluation.  

Workplans Evolve as Interests Change

The “Value Proposition”

From 2020 to 2023, our workplans primarily involved surface-level testing of Tissue Chip models, including activities 
such as technology transfer, cell selection (testing multiple vendors, lots, etc.), baseline function, and toxicity testing. 
In 2024, we have reduced the number of models being tested, but we are now conducting more in-depth 
characterization of these models. 

TEX-VAL’s Contributions to the MPS-Database (Studies, Chips, Data Uploaded)
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