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TEX-VAL: Tissue Chip TESTING Center (funded by NIH-NCATS)

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)

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. 2016 – Sept. 2018 (TEX-VAL 1.0) Oct. 2018 – Sept. 2020 (TEX-VAL 2.0)

• Did we get these academic lab-made devices to work outside of the developer lab? 

   Mostly yes

• Can we replicate the results from the developers? Mostly yes

• What was the biggest challenge to technology transfer? Availability of the functional 

primary cells

• Were the devices “ready” for testing drug safety in the “real world”? Most were not

• What was the most important “learning” from these studies? Developers learning about 

the limits of their technologies and how to make them useful to the end-users



TEX-VAL Tissue Chip Testing Center  Consortium

Goals of the Consortium:

• Bring together industry, trade  

association and government agencies to 

define a work plan and deliverables

• Defining a work plan: identifying 

common needs for “tissue chips”: 

organs, platforms, cells, chemicals 

(+/- controls), phenotypes, etc.

Aim 3: To establish revenue-generating activities 

for MPS validation beyond NIH funding:

• conduct site visits and seminars with stakeholders,

• identify interested parties for Consortium membership,

• negotiate a consortium agreement, and

• conduct tissue chip testing “happily ever after… NCATS”

Since 2020

Feb 12
2020 Texas A&M University role:

Execute on a Consortium’s work plan:

o Procuring equipment and consumables

o Establishing the models in the lab

o Verifying reproducibility of cell sourcing

o Replicating key published findings

o Refining the models based on feedback

2019



TEX-VAL Consortium:
Is There a “Value Proposition”?

Members provide to TEX-VAL:

• Funding ($100,000/year/member) 

Texas A&M charges 0% overhead

• 2-3 scientists to participate in TEX-

VAL activities (1-2/mtgs month)

• Input on the annual work plan 

(i.e., “this is what my organization 
needs to be accomplished this 

year…”)

Members receive from TEX-VAL:

• Access to all data, protocols, etc. 

(embargoed access for 1 year)

• Opportunity to engage in open 

discussions and learn from each 

other on how MPS are used

• Unlimited technical and scientific 

support from scientists 

experienced in 50+ MPS models

• Co-authorship on publications



TEX-VAL Consortium Member Organizations

N=5

+NCATS

N=7
+Unilever

+Merck

N=7 N=7
-BMS

+Roche

N=7
-EPA

+Abbvie

N=7
-ACC

+Genentech

2026

ORIVA

N=9
+Battelle

+NIH-ORIVA



Organ #Asks

Liver 7

BBB 6

Kidney 4

GI 4

Repro 4

Cardio 2

Vascular 1

Lung 1

TEX-VAL Consortium Members’ Organs/Tissues of Interest

296

2023

Organ #Asks

Liver 5

BBB 4

Kidney 4

GI 5

Repro 4

Cardio 1

Vascular 0

Lung 1

20222020

Organ #Asks

Liver 4

BBB 1

Kidney 3

GI 2

Repro 2

Cardio 1

Vascular 0

Lung 2

2021

Organ #Asks

Liver 5

BBB 4

Kidney 4

GI 5

Repro 4

Cardio 1

Vascular 0

Lung 1

Organ #Asks

Liver 7

BBB 2

Kidney 5

GI 2

Repro 3

Cardio 1

Vascular 0

Lung 1

Ocular 1

Bone Mar. 1

Skin 1

2024

Organ #Asks

Liver 7

BBB 3

Kidney 4

GI 3

Repro 1

Cardio 1

Vascular 2

Lung 3

Ocular 0

Bone Mar. 1

Skin 1

CNS/PNS 3

2025

Organ #Asks

Liver 7

BBB 7

Kidney 4

GI 3

Repro 1

Cardio 2

Vascular 3

Lung 3

Ocular 0

Bone Mar. 1

Skin 1

CNS/PNS 3

2026



Chips

Vascular
IdenTX 

(3 & 40), 

Mimetas

574

Liver

Elplasia (96), 

TissUse, 

CN Bio LC12, 

Mimetas

(2 & 3 Lane)

1,435

Kidney
96-well

TW/ plate
3,872

Gut 96-well TW 1,312

Lung 96-well TW 196

BBB 24/96-well TW 810

2024

Total: 8,200

TEX-VAL Consortium:
Is There a “Value Proposition”?

Chips

Vascular
IdenTX 

(3 & 40), 

Mimetas

457

Liver

IdenTX3, MPCC, 

Elplasia (96), 

ULAP, TissUse, 

CN Bio LC12, 

Mimetas

(2 & 3 Lane)

1,797

Kidney
96-well

TW/ plate, 

MatTek, 384 wp

5,536

Gut 96-, 24-well TW 284

2025

Total: 8,100



1.Comparative analysis of models and cell types/sources:
a)MPS are compared to “industry standard” (e.g., 2D) and each other

b)Testing cells from different vendors/individuals

2.Comprehensive but sensible phenotyping of each experiment:
a)Imaging (phase-contrast and fluorescent/confocal)

b)Biochemical data (accepted basal function/injury biomarkers)

c)Analytical chemistry (transport/metabolism, PK modeling)

d)Model-omics (basal and treatment-induced effects)

3.Cost-benefit analysis for both “set up” and “operation”:
a)“Upfront” costs (buy vs lease equipment)

b) Operating costs (equipment and consumables, failures…)

c)Cost to phenotype (what other instruments are needed?)

4.Keeping the “domain of applicability” broad (drugs & chemicals)

Evidence-Based Qualification by TEX-VAL Consortium 

Sakolish et al Toxicol Sci. 2023 Oct 30;196(1):52-70



vLAMPS [original publication Li et al 2018]

TEX-VAL Liver Models: 2016 - 2022
LAMPS [original publication Vernetti et al 2016]

2 publi-

cations by 

TEX-VAL 

in 2021

3 publications by TEX-VAL 

in 2023 and 2025

3 publications by TEX-VAL in 2022-2025

MIMETAS 3-Lane and 2-Lane Devices with liver cells

0 publications by TEX-VAL



TEX-VAL Liver Models: 2023 -2025
• Onboarding TissUse and Micro-Patterned Co-Culture (MPCC)

• 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 iPSC-

derived hepatocytes

• Gut-liver models (TissUse and Transwell-based)

Perfused and static spheroids Micro-Patterned Co-Culture



Was published in 2012,

so anyone can do it, right?

TEX-VAL Consortium’s Cost-Benefit Analysis:
What is a “Value Proposition” of different models?





1. Exploring the potential of liver microphysiological systems of varied configurations to model cholestatic chemical effects. 

Nitsche KS, et al. Arch Toxicol. 2025. doi: 10.1007/s00204-025-04263-1.

2. Comparative Analysis of Species-Specific Hepatocyte Function and Drug Effects in a Liver Microphysiological System 

PhysioMimix LC12 and 96-Well Plates. Negi CK, et al. ACS Pharmacol Transl Sci. 2025; 8(11):4138-4158. 

3. An in vitro-in silico workflow for predicting renal clearance of environmental chemicals and drugs. Sakolish C, et al. Toxicology. 

2026; 519:154336. 

4. Comparative Analysis of Proximal Tubule Cell Sources for In Vitro Studies of Renal Proximal Tubule Toxicity. Sakolish C, et al. 

Biomedicines. 2025; 13(3):563. 

5. Comparative analysis of Caco-2 cells and human jejunal and duodenal enteroid-derived cells in gel- and membrane-based 

barrier models of intestinal permeability. Moyer HL, et al. Toxicol Sci. 2025; 204(2):181-197. 

6. Comparative analysis of the physiological and transport functions of various sources of renal proximal tubule cells under static 

and fluidic conditions in PhysioMimix T12 platform. Sakolish C, et al. Drug Metab Dispos. 2025; 53(1):100001. 

7. An in vitro-in silico workflow for predicting renal clearance of PFAS. Lin HC, et al. Toxicol Appl Pharmacol. 202;489:117015. 

8. Reproducibility and Robustness of a Liver Microphysiological System PhysioMimix LC12 under Varying Culture Conditions and 

Cell Type Combinations. Lim AY, et al. Bioengineering (Basel). 2023; 10(10):1195 

9. Analysis of reproducibility and robustness of a renal proximal tubule microphysiological system OrganoPlate 3-lane 40 for in 

vitro studies of drug transport and toxicity. Sakolish C, et al. Toxicol Sci. 2023; 196(1):52-70.  

10. Evaluation of Metabolism of a Defined Pesticide Mixture through Multiple In Vitro Liver Models. Valdiviezo A, et al. Toxics. 2022; 

10(10):566. 

11. Analysis of reproducibility and robustness of OrganoPlate® 2-lane 96, a liver microphysiological system for studies of 

pharmacokinetics and toxicological assessment of drugs. Kato Y, et al. Toxicol In Vitro. 2022; 85:105464. 

12. Microphysiological Systems Evaluation: Experience of TEX-VAL Tissue Chip Testing Consortium. Rusyn I, et al Toxicol Sci. 2022; 

188(2):143-152. 

13. A Model of Human Small Airway on a Chip for Studies of Subacute Effects of Inhalation Toxicants. Sakolish C, et al. Toxicol Sci. 

2022; 187(2):267-278. 

14. Prediction of hepatic drug clearance with a human microfluidic four-cell liver acinus microphysiology system. Sakolish C, et al. 

Toxicology. 2021; 463:152954. 

15. Heart Muscle Microphysiological System for Cardiac Liability Prediction of Repurposed COVID-19 Therapeutics. Charrez B, et al. 

Front Pharmacol. 2021; 12:684252. 

16. Editorial overview of the special issue on application of tissue chips in toxicology. Rusyn I, Roth A. Toxicology. 2021; 450:152687. 

17. Analysis of reproducibility and robustness of a human microfluidic four-cell liver acinus microphysiology system (LAMPS). 

Sakolish C et aI. Toxicology. 2021; 448:152651. 

18. Human in vitro vascularized micro-organ and micro-tumor models are reproducible organ-on-a-chip platforms for studies of 

anticancer drugs. Liu Y et al. Toxicology. 2020; 445:152601. 

19. Predicting tubular reabsorption with a human kidney proximal tubule tissue-on-a-chip and physiologically-based modeling. 

Sakolish C, et al. Toxicol In Vitro. 2020; 63:104752. 

20. Tissue-Engineered Bone Tumor as a Reproducible Human in Vitro Model for Studies of Anticancer Drugs. Sakolish C, et al. 

Toxicol Sci. 2020; 173(1):65-76. 

21. Technology Transfer of the Microphysiological Systems: A Case Study of the Human Proximal Tubule Tissue Chip. Sakolish C, et 

al. Sci Rep. 2018; 8(1):14882.  

Overall, we conclude that it is unlikely that a rodent- or 

human-equivalent model is achievable through a finite 

number of microphysiological systems in the near 

future; therefore, building consensus and promoting 

the gradual incorporation of these models into tiered 

approaches for safety assessment and decision-making 

is the sensible path to wide adoption.
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• 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. Selecting models for testing (organs/tissues of interest)

b. Can MPS be used for ADME/PK (individual chemicals and mixtures)?

c. Can MPS be used for barrier function studies (effect of a gel layer)?

d. Are there required/reproducible cells to seed each MPS?

e. What is the “value of information” vs complexity/cost?

f. What phenotyping methods are needed to test “performance”?

g. What is the “true” operational cost and throughput (# of replicates)?

h. What other equipment is needed (in addition to the “tissue chips”)?

TEX-VAL Consortium – Is it a Success?

“Success” = decision to onboard (or not) an MPS in a Consortium member’s lab


