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National Center for Advancing Translational Sciences
Disease agnostic, technology enabling organization to accelerate 

the development of new therapies for all patients



NCATS 3D Tissue Bioprinting Laboratory
3D “Tissues in a well” to advance New Approach Methodologies (NAMs) as 

pharmacology and toxicology drug discovery tools



NCATS 3DTBL portfolio of engineered 3D tissue models
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The Complement-AIRE 3D Multi Organotypic models of FIBrosis
(3D-MOFIB) Technology Development Center



The 3D Multi Organotypic models of FIBrosis (3D-MOFIB) TDC:
A Multidisciplinary Team
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Building an immunocompetent 3D skin fibrosis model for 
high-throughput drug screening 

Created using Biorender

200µm 

Lim et al., Biofabrication 2024



Multiparametric 3D Skin Fibrosis Assay

Goal: Develop immunocompetent 3D skin fibrosis model for high-throughput drug screening

Relevant readouts:      collagen         fibrosis associated cytokines stiffness
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Vascularized Full Thickness Skin Fibrosis Model
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Molecular Mechanisms of Fibrosis



NCATS toolbox of Pharmacological Collections

Anti-fibrotic
(~200)

Drug repurposing
(~2800)

Diversity AI
(~2000)



An integrated HTS platform of 3D phenotypic assays and 2D 
mechanism-based assays for the discovery of anti-fibrotic drugs

Biological Context Mechanistic Context

• TGFβ/SMAD
• NF-κB
• Wnt/β-Catenin
• Hippo-YAP/TAZ
• JAK-STAT



3D-MOFIB Pharmacological Screening Outcomes

Anti-fibrotic

Repurposing

Diversity



A platform of patient-derived 3D phenotypic assays for 
the discovery of new anti-fibrotic drugs



Brain-region–specific neural spheroid platform for neurotoxicity 
screening (1)

3 weeks

FLIPR Calcium 6 (Cal6) assay

PkCt:
PkS

P
kA PkW50
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1 2 3
Data analysis

Reproducible peak 
parameters with low 

variability are analyzed.

PFC-like spheroid

VTA-like spheroid
VTA-like

PFC-like

Boutin et al. SLAS Discovery 2022; Strong et al. Comm. Biol.2023; Zhang et al. Comm. Biol. 2026



Brain-region–specific neural spheroid platf;orm for neurotoxicity 
screening (2)00op’l?O

Boutin et al. SLAS Discovery 2022; Strong et al. Comm. Biol.2023; Zhang et al. Comm. Biol. 2026



HTS-compatible cardiac spheroid assay for cardiotoxicity (1

384 ULA well 
plate

Cultured for 3 
days/7 days

iPSC-derived 
Cardiomyocytes
Primary Fibroblasts

Calcium 
fluorescence dye

Compound 
treatment



HTS-compatible cardiac spheroid assay for cardiotoxicity (2

Group 1: Inotropic 
Modulators

Group 2: Ion Channel
Modulators

Group 3: Other Cardiotoxic 
Compounds
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NIEHS/NCATS Toolbox of Toxicology Compound Libraries

Drug Induced Liver Injury
(~1200)

Drug Induced Cardiac Injury
(~300)

Neurotoxicty
(~240)

Pro-fibrotic
(~100)



3D-MOFIB Toxicology Screening Outcomes

DILI

DICI

Neurotox
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In Silico Predictions of  Drug Toxicology and Efficacy
In vitro assay and chemical structure-based  in 

silico prediction of chemical induced drug 
toxicity

In vitro assay and chemical structure-based in 
silico prediction of biological activity



We thank the NIH Common Fund Complement Animal Research In 
Experimentation (Complement-ARIE) Program for funding and support

The NIH Common Fund’s Complement Animal Research In Experimentation (Complement-ARIE) 
program will speed the development, standardization, validation, and use of human-based New 
Approach Methodologies (NAMs). https://commonfund.nih.gov/complementarie
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