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Announcement!
ICCVAM Participating Agencies Update
18 Participating Agencies

• Consumer Product Safety Commission
• Department of Agriculture
• Department of the Interior
• Department of Transportation
• Environmental Protection Agency
• Food and Drug Administration 
• Occupational Safety and Health Administration
• National Institute for Occupational Safety and 

Health
• Agency for Toxic Substances and Disease 

Registry
• National Cancer Institute
• National Center for Advancing Translational 

Sciences (since 2024)

• National Inst of Environmental  Health Sciences
• National Library of Medicine
• National Institutes of Health
• Department of Defense
• Department of Energy
• National Institute of Standards and Technology 

(since 2017)
• Dept of Veterans Affairs Office of Research and 

Development
(since 2020)

• Other participants
• Tox21 
• NCATS



Recent NCATS Collaborations



Integrated Chemical Environment



Mapping Tox21/ToxCast assays on 
Key Characteristics of Carcinogens

• ~ 9000 unique chemicals
• ~ 2000 assays

Mapping
KCC1: Is Electrophile or can be Activated to 
Electrophiles
KCC2: Induces DNA Damage response
KCC3: Activates Mutagenic DNA Repair & Promotes 
Genomic Instability
KCC4: Induces Epigenetic Alterations
KCC5: Induces Oxidative stress
KCC6: Induces Chronic Inflammation
KCC7: Is Immunosuppressive
KCC8: Modulates Receptors-mediated effects
KCC9: Causes Immortalization
KCC10: Alters Cell Proliferation, Cell Death or 
Nutriment Supply

Expert working group including ~20 people from NICEATM, EPA, 
NIEHS ROC, IARC, U. Berkely, Texas A&M University  



Developing AI workflow for 
carcinogenicity prediction



BioBricks: 
one-line 

command

Bio/Chemical Database Assembly

45% of data analysts 
time is spent loading 
and cleaning data

NICEATM & BioBricks 
Partnership: 

NSF ProtoOKN



OPERA models (version 2.9)



OPERA on GitHub

Source code

Updates notifications

https://github.com/NIEHS/OPERA

Packaged installers

https://github.com/NIEHS/OPERA/releases

Over 7000 downloads
(https://tooomm.github.io/github-release-stats/)

https://github.com/NIEHS/OPERA/releases
https://github.com/NIEHS/OPERA


OPERA predictions online



OPERA and ICE Used Worldwide

• OPERA predicted properties used as 
features in ML model to predict PODs 
for thousands of chemicals

• US EPA SEEM3 exposure data 
downloaded from ICE to facilitate 
comparisons



QSAR-ready standardization tool



• Comparative analysis of 177 
pesticides with LD50 data between 
CaTMOS and EPA database

• 88% categorical concordance for 
165 chemicals with empirical in 
vivo LD50 values ≥ 500 mg/kg

Bishop et al., Reg. Tox. Pharm., 2024

EPA Case Study

Application of CaTMOS to Pesticide AIs



Acute Inhalation Toxicity Database



Modeling and Visualization (MoVIZ) Pipeline



Chemical Grouping Workflow



Machine Automating Study Data Curation

• Important for leveraging high-quality studies in the published literature
• Applications in systematic review of chemical effects
• Establishing reference datasets for validating new methods

Foster et al. EHP, 2024



LLMs to Extract Study Information



User Friendly DASS App



HPPT Database and papers

https://ntp.niehs.nih.gov/whatwestudy/niceatm/test-method-evaluations/skin-sens/hppt

• As part of TG 497 development, a highly curated human predictive patch test database was developed
• Database published in 2023, available on NICEATM website
• Proposed HPPT GHS classification approach, utilizing a dose descriptor, published in 2024
• Manuscript evaluating HPPT variability is under development
• HPPT App (Rshiny tool) under development



The Skin Allergy Risk Assessment (SARA) – ICE Model

• SARA originally developed by Unilever as a defined approach for skin allergy risk assessment
• A Bayesian statistical model which infers a human-relevant metric of sensitiser potency (termed ED01), the dose

with a 1% chance of human skin sensitisation. 
• Accounts for variability of the input data and explicitly quantifies uncertainty.

• SARA-ICE is an expansion of the original SARA model, with increased database, input data types and a refined 
output.
• Utilises any combination of human repeat insult patch test (HRIPT), LLNA, direct peptide reactivity assay (DPRA), 

KeratinoSens(TM), h-CLAT, U-SENS(TM) data.
• Added GHS classification parameters

• SARA-ICE is on the OECD workplan for inclusion in TG 497, the Defined Approaches for Skin
Sensitization



The SARA – ICE Model Container 

Model has been packaged for download and local implementation. The beta version is currently available for testing 
and evaluation upon request (email Emily.reinke@inotivco.com for access)

mailto:Emily.reinke@inotivco.com


Electrophilic Allergen Screening Assay 
(EASA)

• Addresses KE1 in the Skin Sensitization AOP
• In chemico plate-based assay 

– Measures protein reactivity of a chemical via 
fluorescent or colorimetric probes

• Multi-lab validation study 
– Participating labs: U.S. FDA, DoD, CPSC/NIST, 

BRT, Inc.
– Utilize 2019 OECD* Performance Standards for 

KE1-based assays for validation study 
– Peer Review of validation study underway 

• Accepted on to 2024 OECD workplan for 
inclusion in TG 442C

*No. 303; Series on Testing and Assessment https://www.oecd.org/chemicalsafety/testing/performance-standards.htm



DAs for Predicting Eye Irritation Classifications

NICEATM, PETA Science Consortium International, and EPA Office 
of Pesticide Programs collaborated to test agrochemical formulations 
in a multi-phase study using a common set of in vitro test methods.

EPA
• Developed two DAs involving:

– BCOP with histopathology

– EO + BCOP with histopathology

• Compared predictions (and associated personal protective 
equipment requirements) of the DAs and in vivo data 
orthogonally, rather than evaluating direct concordance.

– Good alignment with many discrepancies corrected if only considering 
personal protective equipment.

• Weight of evidence evaluation
– Suggests both DAs are as or more fit-for-purpose, reliable, and 

relevant than the in vivo test.

– Overall high confidence in use of DAs for assessing eye irritation 
potential of agrochemical formulations.

• Publication: van der Zalm et al. 2024 
https://doi.org/10.1080/15569527.2023.2275029

Figure 2
van der Zalm et al. 2024

https://doi.org/10.1080/15569527.2023.2275029


DAs for Predicting Eye Irritation Classifications

GHS
• Preliminary assessment of results to determine consensus predictions for each 

formulation (i.e., majority agreement on classification among in vitro methods and 
historical in vivo data).

– Consensus prediction achieved for 27 of 29 formulations.

• Developed four DAs:

– BCOP with histopathology (DA-BCOP+)

– EO + BCOP with histopathology (DA-EO+)

– TTL+ BCOP with histopathology (DA-TTL+)

– EyeIRR-IS + BCOP with histopathology (DA-EyeIRR-IS+)

• Assessed DA predictions (and associated hazard labeling) for concordance with 
consensus predictions, rather than direct concordance with in vivo data.

– In vivo test concordant or no change to hazard labeling for 93% (25/27) of formulations. 
Remaining 7% underpredicted and underprotective.

– All DAs performed similarly or better than the in vivo test, and generally resulted in hazard 
labeling that is more protective of human health.

• Manuscript in final stages of preparation (anticipate publishing in summer 2024).
Daniel et al., in preparation



Predicting Chemical Distribution in 
Brain and Adipose Compartments



In Vitro to In Vivo Extrapolation (IVIVE) for 
Developmental Neurotoxicity 



Transferability of the DNT in vitro battery

Identification of training set chemicals

• Developmental Neurotoxicity (DNT) in vitro battery (IVB)
– 17 assays 
– Endorsement & initial recommendations provided by OECD in 2023

• Training set chemicals are needed for assay transferability
– Initial lists were provided here

• Assay-developed recommendations- original publications & OECD guidance
• Data-driven recommendations- selective activity identified in ToxCast
• Negative compounds

• Lists are being provided to OECD this month



DNT Health Effect Innovation (HEI) Program 



Integrated Approach to Testing and assessment (IATA) 
for DNT



Identifying Seizure-Inducing Biological Targets 

Seizure AOP Network Based on the AOP-Wiki

Chemical Diversity Among Reference Chemicals Heatmap with Tested Chemicals in Identified Seizure Assays

Manuscript in 
preparation to be 
submitted shortly



Methods2AOP International Consortium

Stakeholder feedback 

Workshop Agenda
Topic Speaker/Moderator

Welcome and introduction Wittwehr, Clemens, JRC

AOPs and regulatory decisions - introduction Terron, Andrea, EFSA

Real life example: AOP Applications in the US EPA 
Endocrine Disruptor Screening Program Lynn, Scott, EPA

Q&A moderation: Batista, Sofia, EFSA
Why Methods2AOP? Wittwehr, Clemens, JRC

Break all

Transformations Underway in the AOP-Wiki to 
Advance NAMs Hench, Ginnie, RTI

Case study: Aromatase inhibition leading to 
Reproductive Dysfunction Villeneuve, Dan, EPA

Discussion, Instructions for Breakout groups Hogberg, Helena, NIEHS

Breakout Groups all

Wrap up, decisions, next steps all

Manuscript in 
preparation to be 
submitted shortly



Inter-laboratory Pre-validation Study of 
Human Thyroid Microtissue Assay

Team Members
Coordinator: NICEATM

Method Developer 
Lab 1

Status: 
• Phase 1.2 complete (initial transfer phase, lab 2)
• Phase 1.3 underway (secondary transfer phase, 

labs 3 and 4)
• Phase 1.4 slated to start in summer (validation 

study)

Lab 2

Lab 3

Lab 4



Cardiovascular (CV)
Health Effect Innovation (HEI) Program 

Systematic Evidence 
Mapping and 

Computational Modeling for 
CV Risk

Geospatial risk mapping
Krishna et al. 2024 in prep (x 2)



Risk Characterization of Triazole Fungicides using 
Human Biomonitoring and Mechanistic Data



Association of in vitro molecular targets and 
human biomarker alterations

v.4.0.2
Concentration-Response Curves
• cHTS data from Tox21/ToxCast

In Vitro to In Vivo Extrapolation
• Calculate equivalent doses from cHTS data
• Comparison with human exposure



Area of Focus: NAMs to Address PopVarSusc

Using New Approach Methodologies to Address Variability and 
Susceptibility Across Populations

https://ntp.niehs.nih.gov/go/popvar
Workshop report in prep to be 
submitted to Human Genomics 

shortly

Human Genomics Call for Papers
New Approach Methodologies to Address Population Variability and Susceptibility in Human Risk Assessment
Guest Editors: Helena Hogberg, PhD; Nicole Kleinstreuer, PhD; Kim To, PhD
Submission Status: Open  |  Submission Deadline: 30 June 2024 Read more about the collection

https://www.biomedcentral.com/collections/NAMAPVS

https://ntp.niehs.nih.gov/go/popvar
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Clustering and Classification Workshop
Workshop report under revision at EHP

Convened international experts to discuss methods, their applications to guide toxicology research and 
inform hazard and risk assessment.

Accomplishments:
•Defined the concept similarity for supervised and unsupervised approaches
•Introduced different approaches, corrected some misconceptions
•Involved both NAM developers and users
•Established a consortium​ and a community for increasing communication and collaboration across 
sectors
•Ongoing and future: develop and share new ideas/concepts (best practices & innovation)

https://www.niehs.nih.
gov/news/events/past
mtg/2022/nams2022/i
ndex.cfm



Workshop on NAMs for the Gastrointestinal Tract 
October 11-12, 2023

Workshop report to be submitted to ALTEX

An in-person workshop to examine the state of the science for NAMs modeling the gastrointestinal tract 
and their context for regulatory consideration.
• Focal Areas:

– General “state of the science” for NAM gut models

– Models for de-risking chemicals for systemic toxicity (regulatory relevance and 
application)

– Gastrointestinal toxicity

– Systemic absorption and distribution

– Gut allergenicity

• A webinar series to provide background information took place prior to 
workshop (September 2023)

• In-person Day 1: Scientific talks/state of the science

• In-person Day 2: Breakout groups covering the following themes:

– Establishing confidence in existing models

– Strengths and limitations of different model systems
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