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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
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NCATS 3D Tissue Bioprinting Laboratory

pharmacology and toxicology drug discovery tools

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

Integrated NAMs Platform for Anti-Fibrotic Drug Discovery

Multi-dimensional models and data integration to accelerate safe and effective therapies
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The 3D Multi Organotypic models of FIBrosis (3D-MOFIB) TDC:
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Fibrosis: A Common, Underlying Pathology

A pervasive driver of disease across organs — yet few therapeutic options exist

Fibrosis Underlies Many Diseases and Tissues Few Approved Anti-Fibrotic Therapies

Despite fibrosis being central to >100 diseases,

P only 3 anti-fibrotic drugs are approved.
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l )  Addressing fibrosis has the potential to transform outcomes for millions of patients across a wide range of diseases.




4
'II‘\' ¥
Maza

National Center
for Advancing
Translational Sciences

Systemic sclerosis (scleroderma) is a rare

chronic autoimmune connective tissue disease.

Localized scleroderma causes excessive
collagen deposition leading to thickened,
hardened skin.

The exact etiology is not fully understood;
both genetic susceptibility and
environmental factors contribute.

"

HERMANSKY-PUDLAK SYNDROME
PULMONARY FIBROSIS (HPS-PF)

Hermansky-Pudlak Syndrome (HPS) is a rare
autosomal recessive genetic disorder.

HPS causes pulmonary fibrosis (HPS-PF),
oculocutaneous albinism, and bleeding disorders.

Caused by mutations in HSP genes leading to
defective lysosome-related organelles (LROs).

HSP-1 (part of BLOC-3) is critical for LRO biogenesis;
nearly 100% of HPS-1 patients develop
lung fibrosis.



Building an immunocompetent 3D skin fibrosis model for
high-throughput drug screening
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Multiparametric 3D Skin Fibrosis Assay

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

Relevant readouts: # collagen 4 fibrosis associated cytokines 4 stiffness
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Vascularized Full Thickness Skin Fibrosis Model
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Molecular Mechanisms of Fibrosis
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An integrated HTS platform of 3D phenotypic assays and 2D
mechanism-based assays for the discovery of anti-fibrotic drugs
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3D-MOFIB Pharmacological Screening Outcomes
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A platform of patient-derived 3D phenotypic assays for
the discovery of new anti-fibrotic drugs

Scleroderma




Brain-region—specific neural spheroid platform for neurotoxicity
screening (1)
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Brain-region—specific neural spheroid platf;orm for neurotoxicity
screening (2)000p’1?70
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HTS-compatible cardiac spheroid assay for cardiotoxicity (1
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HTS-compatible cardiac spheroid assay for cardiotoxicity (2
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NIEHS/NCATS Toolbox of Toxicology Compound Libraries

Drug Induced Liver Injury
(~1200)

Drug Induced Cardiac Injury

(~300)

Neurotoxicty
(~240)




3D-MOFIB Toxicology Screening Outcomes

Drug screening with P Organ specific,

Tissue tissue relevant structure-based
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In Silico Predictions of Drug Toxicology and Efficacy

In vitro assay and chemical structure-based in , ] ]
In vitro assay and chemical structure-based in

silico prediction of chemicalinduced drug

toxicit silico prediction of biological activity

Tendeolngy and

Coatents lists availahle at Sciencelirect

nature biotechnology

Toxicology and Applied Pharmacolo;
By 12 By Explore content ¥  About the journal ¥  Publish with us v

journal homepage: wrw.clsevier.com/lacatstzap

[

Prediction of chemical-induced acute toxicity using in vitro assay data and &=
chemical structure

nature > nature biotechnology > articles > article

Article | Published: 23 February 2021

Biological activity-based modeling identifies antiviral
leads against SARS-CoV-2

Ruili Huang B, Miao Xu, Hu Zhu, Catherine 7. Chen, Wei Zhu, Emily M. Lee, Shihua He, Li Zhang, linghua

Original Research

Xi Luo, Tuan Xu, Debarsh K. Ngan, Menghang & frontiers | frontiers in Toxicology 3 Py 2024 // W7 N //‘\'f/
Anton Simeonov . Ruili Huan 10 3389/ftox. 2024 1321857 \\ W2, 58.\V, §
Rl Huang AR
vt e e i, ot e fr b ot S W7\ W \\.:M,:/‘\\
QAR WIN

® roceerues Use of in vitro methods combined A0 NI ATONPS/RY
. . e . . . f;‘{\\ ﬁ?&.@:\\ 'ﬁ‘{‘“& %’M‘:\\\\m Zhao, Khalida Shamim, Danielle Bougie, Wenwei Huang, Menghang Xia, Mathew D. Hall, Donald Lo, Anton
oven Access with in silico analysis to identify A\§ ‘/’;““‘\‘\i ’/”‘A‘\}i '/ﬁ%}‘ / . Chrictonher b Auctin X ity Henali Tang & Wi zheng &
- . gs . \ J 1mMeonov, rsto) er P. Austin, l1an uo 1V} engh lan el €N
potential skin sensitizers in the ‘M‘éﬁ'ﬂ&' § % g ¢

Undaver, United Kingdom

Tox21 10K compou nd library Nature Biotechnology 39, 747-753 (2021) | Cite this article

Mesha Witiams

Un nadem

Martene T 2

e and Brug Administraion, Zhengxi Wa\‘f , Tuan Xu, Judy Strickland? Li Zhang®, )
Unitea States Yuhona Fana®. Dinavin Tao?, Anton Simeonov®, Ruili Huang®

ad Menghang Xia'*

11k Accesses | 85 Altmetric ‘ Metrics

Tomleology and nacalogy 454 (2022) 1 16350

nature communications

Coatents Eses available at ScienceDirect

Explore content v About the journal v  Publish with us v

Toxicology and Applied Pharmacology

nature > nature communications > articles > article

journal homepage: www.elseviar.camila

Article | Openaccess | Published: 29 April 2025

m Al-driven discovery of synergistic drug combinations
Prediction of drug-induced liver injury and cardiotoxicity using chemical &% MANOEMICRO: against pancreatic cancer
structure and in vitro assay data Sm u
Mohsen Pourmouisa, Sankalp Jain, Elena Bamaeva, Wengong Jin, Joshua Hachuli, Zina Itkin, Travis
. a,1 1 1,1 . . s b g a . L
Lin Ye™', Deborah K. Ngan ", Tuan Xu', Zhichao Lin ", Jinghua Zhao, Srilatha Sakamuru”, Maxfield, Cleber Melo-Filho, Andrew Thieme, Kelli Wilson, Carleen Klumpp-Thomas, Sam Michael, Noel
Li Zhang ", Tongan Zhao, Menghang Xia ", Anton Simeonov”, Ruili Huang ™ Research Article & Open Access @ ®
Southall, Tommi Jaakkola, Eugene N. Muratoy, Regina Barzilay, Alexander Tropsha, Marc Ferrer & Alexey V.
* DNvision of Pre-chisvaf Tonevision, Mokl Center for Advmcing Trembithond Scime (NCATS), Narisal butistes of Hedtl (M), Rechilie MO 250850, 050 PO .
¥ ool o g R, 15 St g Ao (), i, A% 207,154 Artificial Inmune Cell, Al-cell, a New Tool to Predict Interferon Zakharoy &
ACSPublications Search text, DOL, authors, etc. Production by Perlpheral Blood Monocytes in Response to Nature Communications 16, Article number: 4020 (2025) | Cite this article
oS st st e, st e - . .
Nucleic Acid Nanoparticles [ sove arice
Morgan Chandler, sankalp Jain, Justin Halman, Enping Hong. Marina A. Dobrovolskaia B 24k Accesses | 29 Citations | 28 Altmetric | Metrics
Journal of Chemical Information and Modeling > Vol 61/Issue2 > Article n < = 7 Alexey V. Zakharov i Kirill A. Afonin ¢
Cite Share Jumpto Expand

First published: 10 October 2022 | https://doi.org/10.1002/smll.202204941 | Citations: 2
MACHINE LEARNING AND DEEP LEARNING | February 3,2021

Large-Scale Modeling of Multispecies Acute Toxicity End Points Using Consensus of
Multitask Deep Learning Methods

Sankalp Jain, Vishal 8. Siramshetty, Vinicius M. Alves, Eugene N.Muratov, Nicole Kleinstreuer, Alexander Tropsha, Marc C. Nicklaus, Anton Simeonov,
and Alexey V. Zakharov™

National Center
for Advancing
Translational Sciences




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

in silico

e vcongne Lol

in chemico

Data Ecosystem

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



	Advancing Drug Discovery For Fibrotic Diseases using 3D Tissue Models: 3D-MOFIB TDC
	National Center for Advancing Translational Sciences
	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
	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
	Fibrosis: A common, underlying pathology
	Scleroderma and Hermansky-Pudlak Syndrome Pulmonary Fibrosis (HPS-PF)
	Building an immunocompetent 3D skin fibrosis model for high‑throughput drug screening 
	Multiparametric 3D Skin Fibrosis Assay
	Vascularized Full Thickness Skin Fibrosis Model
	Molecular Mechanisms of Fibrosis
	NCATS toolbox of Pharmacological Collections
	An integrated HTS platform of 3D phenotypic assays and 2D mechanism-based assays for the discovery of anti-fibrotic drugs
	3D-MOFIB Pharmacological Screening Outcomes
	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)
	Brain‑region–specific neural spheroid platf;orm for neurotoxicity screening (2)00op’l?O
	HTS‑compatible cardiac spheroid assay for cardiotoxicity (1)
	HTS‑compatible cardiac spheroid assay for cardiotoxicity (2)
	NIEHS/NCATS Toolbox of Toxicology Compound Libraries
	3D-MOFIB Toxicology Screening Outcomes
	In Silico Predictions of  Drug Toxicology and Efficacy
	We thank the NIH Common Fund Complement Animal Research In Experimentation (Complement-ARIE) Program for funding and support




Accessibility Report





		Filename: 

		5-Ferrer_ICCVAMforum_2026_508.pdf









		Report created by: 

		Catherine Zettel Nalen, Advancing Drug Discovery For Fibrotic Diseases using 3D Tissue Models: 3D-MOFIB TDC



		Organization: 

		GDIT







 [Personal and organization information from the Preferences > Identity dialog.]



Summary



The checker found no problems in this document.





		Needs manual check: 2



		Passed manually: 0



		Failed manually: 0



		Skipped: 1



		Passed: 29



		Failed: 0







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Needs manual check		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Needs manual check		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Passed		All page content is tagged



		Tagged annotations		Passed		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Passed		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Passed		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Passed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Passed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Skipped		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top



