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NICEATM Scientific Tools
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NICE i - 3 -friendly platfi . .
IS an open-access, user r|en. y pratiorm OPERA is a free and open-source/open-data suite of
developed by NICEATM that provides curated QSAR models providing predictions
toxicologically relevant data and interactive . - P - &P -
computational tools to support development and for physicochemical properties, environmental fate
evaluation of new testing approaches parameters, and toxicity endpoints to support non-

animal approaches for predicting toxicity.

PERA &
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NIH Integrated Chemical Environment (NICE) Open (Qua;zl'c:ttilc\)/:lhsigli\c;gr(ec;:tl:l{\x;y/property

Analysis & visualization

Modeling and Visualization (MoVIZ) Pipeline

Application (CAMERA)
MoVIZ is a cheminformatics pipeline developed using
the free and open-source KNIME analytics platform
and aims to democratize computational methods
through intuitive, well-documented, and user-friendly
graphical interfaces. Among MoVIZ tools is a workflow
facilitating chemical grouping based on supervised and
unsupervised machine learning approaches.

Collection of Alternative Methods for Regulatory

CAMERA is an interactive database and user interface
providing online access to validation alternative
methods for regulatory and other contexts of use.
Users can access validation study reports, data,
protocols/SOPs, and information on regulatory
guidance.

The DASS App

The DASS App is an open-source web application to
predict skin sensitization using defined approaches. It
enables users to apply validated non-animal
approaches to their own data.

The Skin Sensitization Risk Assessment — Integrated
Chemical Environment

SARA-ICE is an open access web tool for quantitative
prediction of a chemical’s potential to cause skin
sensitization in humans. It uses a Bayesian statistical
model developed by NICEATM and Unilever to
estimate human-relevant metric of skin sensitizer
potency.
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The HPPT App

The HPPT App is an open-source web application that
helps classify human predictive patch test (HPPT) data
for skin sensitization potency using a WoE approach.
It enables users to apply a GHS based approach for
assigning skin sensitization potency
subcategorizations to their own data.



https://ntp.niehs.nih.gov/sites/default/files/sara-ice/?NTPW-4081-DEPLOY
https://ntp.niehs.nih.gov/sites/default/files/sara-ice/?NTPW-4081-DEPLOY
https://ntp.niehs.nih.gov/sites/default/files/sara-ice/?NTPW-4081-DEPLOY

LLMs and Al to Match Expert Languages NIH B el

frontiers ToE Original Research
a ‘ in Toxicology e
Language matching engine
ol AQOP Language Matching Sommenn _Er;hanatn%_toxnco(;oglcalt_ f
S s 4 ] interpretation and reporting o
/> . Match and expand ontologies = in vitro high-throughput
* NICE cHTS annotations screening data
iueeaarx‘(r‘cg:::aa Canada Bridgett N. Hill*?, Agnes L. Karmaus®, Victoria Hull",
el A— Aswani Unnikrishnan?, Nicole C. Kleinstreuer*' and
~CORRESPONDENCE Helena T. Hogberg **

NICEATM’s NICE Hill et al., 2026, Front. Toxic.

¢ Chemical information Data Object Creation IUCLID Dossier Submission
*  cHTS curation flags — @ —_— NICE cHTS mapping to OHT 201 REST API

* 9,614 of Chemicals KNIME Data Uploader

O/"\O NIH
| | Zntegrated « 1,203 of Assays Existing Entity Matching
3 s Chemical
% Environment
TABLE 2 Examples of the translation between the Mechanistic Target annotation terms and OHT 201 Process and Object fields. Process and Object fields are
intended to describe the mechanism that can be measured using the assay. At the time of publication, some of the selected terms were not part of the
template picklist. Blank spaces indicate that a term was not selected.
Mechanistic target term OHT 201 Process term* OHT 201 Object term* OHT 201
Energy homeostasis Energy homeostasis Cell morphology
Extracellular matrix organization Extracellular matrix organization Matrix metalloproteinase Ch e m Ica I + Assay
Neural precursor cell proliferation Cell proliferation| Re CO rd
p53 signaling pathway Signaling P53 protein
Regulation of angiogenesis Regulation of angiogenesis Vascular cell adhesion protein 1
Thyroxine deiodinase activity Enzyme activity Type 111 thyroxine deiodinase

*These terms may or may not be included in the current inventory of the pick-list. Our research supports diversifying the inventory of available terms; thus, these standardized fields may be

subject to future refinement. 4




DTT/NIEHS Screening Efforts in a Battery of

DNT In Vitro Assays

B Phase I: 115 compounds
B Phase II: 108 compounds
Food Additive B Phase Ill: 128 compounds
Cannabinoid
Mixture
Miscellaneous
Flameretardant

PFAS

Chemcial class

Negative Control
Positive Control

Neurotoxicology 115 (2026) 103485

m National Institutes of Health
Division of Program Coordination, Planning, and Strategic Initiatives

Contents lists available at ScienceDirect

Neurotoxicology

r(ﬂ[.v,‘;g],

ELSEVIER journal homepage: www.elsevier.com/locate/neuro

| Hall et al., 2026, Neurotox.

]
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Prioritizing chemicals for developmental neurotoxicity by integrating data %=

from a new approach methods (NAMs) battery covering key cellular events
in neurodevelopment
Laura A. Hall”, Jui-Hua Hsieh "‘, Skylar W. Marvel 1’, Mamta Behl" "‘, Ellen Fritsche °,

Katharina Koch ', Anna Kreutz ¥, Marcel Leist ", Arantza Muriana ', Timothy J. Shafer’,
Jason P. Stanko “, Robert C. Sills ", Helena T. Hogberg', Christopher A. McPherson

A.

MEA Dev Network Formation@288h
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HCI Cortical Synapses@288h _
HCI Cortical Maturation@288h [ ]
HCI Cortical Initiation@48h l
NPCS5 Oligo Differentiation@120h
NPC3 Neuron Differentiation@120h
NPC4 Neurite Qutgrowth@120h
NPC2b Neuron Migration@120h
HCI hNP1 Proliferation@24h
NPC2a Radial Glia Migration@72h
UKN2 NCC Migration@72h
NPC1 Proliferation@72h
HCI hNP1 Apoptosis@24h
NPC2c Oligo Migration@120h

NPC2aRadial Glia Migration@120h
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87.8% of in vivo actives also active in vitro 5
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In Vitro to In Vivo Extrapolation (IVIVE) NIH B el

A Comparison of PBK Models DNT-IVIVE for the DTT/NIEHS Screening Battery

» Developed a DNT-IVIVE approach linking in « Expanded DNT-IVIVE to
vitro concentrations to human-equivalent chemicals from the Phase 1 Einiane- : °
doses across brain development screen e
» Transferred the approach across PBK « Adapted the approach for o
platforms, with expected differences due to zebrafish behavioral assays L
lipophilicity and partitioning methods using a zebrafish PBPK 0 :
i m Od el é_ Fenpyroximate 1 o °
« Confirmed strong concordance between - voo -
DNT-IVIVE estimates and in * Integrated cell-based, ° :
vivo observations zebrafish, and human dose o
S estimates for cross-species S
S OT Soc1ety of Toxicological Saer‘lces, 2026, 209(2),.kfaf147 . . ‘ ‘
oo rdcology Ty risk assessment N s Co
OXFORD academ IC'OUD‘com/tOXSCI Research an,'ticle Diisobutyl phthalate 1 ®
- Flagged priority " coannon v
Comparison of physiologically based pharmacokinetic chemicals with overlapping e e R T
modeling platforms for developmental neurotoxicity hum?n eXposureS_and DNT Kreutz et al.. manuscriot in pre
in vitro to in vivo extrapolation activity concentrations, K ptin prep
Anlna Kreutz ?l'*, Xiaoqing Chang ()", Michael Lawless?, Susana Proenca ([5)°, Stephan Schaller ()°, Nicole Kleinstreuer (&**, i n d i Cati n g pote n t i a I h e a Ith
Helena T. Hogberg ()
Kreutz et al., 2026, Tox Sci. concerns




Moving DNT Forward INIH e e
Incorporation of Lactational Exposure A Data-driven Approach to Prioritizing Assays
* Develop a lactational PBPK model * Proof-of-concept, develop a conditional

that includes a maternal breast compartment generative adversarial network (CGAN)

« In vitro to in vivo extrapolation (IVIVE) applied to subset of assays

approach to reduce uncertainties in DNT risk « Expand to the whole battery
assessment for infants




Predicting Chemical Distribution

Brain-Adipose PBK Model

 Built upon generic PBK model from EPA’s httk
R package (v2.2.2)

« Addition of brain and adipose compartments

 Diffusion-Limited brain compartment
considering blood brain barrier permeability

» Evaluated to in vivo data for adipose, brain, and
plasma concentrations

Log10 Predicted vs Observed Adipose Log10 Predicted vs Observed Brain

Venous Blood
poojg |elsuy

Morghinghine

wwwwwwwwwwwwwwwwwwwwwww

. Bodyblood

—

Unnikrishnan et al., under

revision at Front. Pharmacol.

Filtration

m National Institutes of Health
Division of Program Coordination, Planning, and Strategic Initiatives

Zebrafish PBK Model

* Provides pharmacokinetic predictions for 10
organs and experimental compartments

* Incorporates developmental changes and

metabolism

 Model revised to several hundred chemicals

1. R Environment

R

2. Preprocessing

4. GSA

NN

———> | 3. PBPK Model

6. Parameter Estimation

5. Bioavailability Data

Kreutz et al.,

manuscript in prep
8

6. Parameter Distributions
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Systematic Evaluation of the Application of INIH e e
Zebrafish in Toxicology (SEAZIT)

* An interlaboratory case study with vehicle and positive
controls to understand the landscape of variability

Mean positive control response (benchmark concentrations, uM *
standard error) across harmonized assessment terms

among phenotype assessment tel"mS and Varying _ .ﬁn defect hzi:hing defect head defect t:rso defect yolk defect
experimental protocols = * s " a - )
« While laboratories differed in responses, there were g 7 ol d * * i S
two consistent observations: T - l
1) Renewing media daily increased potency of % ol T 4 g u— : = *
positive control across many phenotypes § Y 5 1 ¥ c
2) Head defects were noted to be a sensitive O * * * ol 1
endpoint for both controls c
_g L] £ 3 ] » X ]
« Data can be explored through the SEAZIT-DIVER S - . _
Tool: https://seazit.dtt.niehs.nih.gov/seazit/ 3 3 [t
5 - * *

Experimental Protocol Condition

Hill et al., S = static media protocol (no media replacement)
manuscript in SR =_st§tic rgnewal media protocol (daily replacement of chemical media)
prep * statistical difference between protocol




Validation/Qualification Support (1)

Electrophilic Allergen Screening Assay

Electrophilic Allergen ~ $)OECD o come
screening Assay OECD > Publications > TestNo.442C: In Chemico Skin Sensitisation

EASA . i
(EASA) Test No. 442C: In Chemico
The EASAisa cher-'nlcal assay that Skln sens'tlsatlon
measures a chemical’s tendency
to bind to proteins, the first step Assays addressing the Adverse Outcome
in skin sensitization. Read More » Pathway key event on covalent binding to

proteins

Report

Skin Sensitization AgChem Formulations

OECD > Publications > Test No.442D: In Vitro Skin Sensitisation

Test No. 442D: In Vitro Skin Sensitisation

Assays addressing the Adverse Outcome Pathway Key Event on
Keratinocyte activation

OECD > Publications > Test No. 442E: In Vitro Skin Sensitisation

Test No. 442E: In Vitro Skin Sensitisation

In Vitro Skin Sensitisation assays addressing the Key Event on
activation of dendritic cells on the Adverse Outcome Pathway for
Skin Sensitisation

Respiratory Sensitization

Evaluation of the Genomic Allergen Rapid Detection
(GARD™)skin Test Method Using Substances of
Regulatory Interest

National Toxicology Program (NTP) Interagency Center for the Evaluation of
Alternative Toxicological Methods (NICEATM)

National Institute of Envir tal Health Sci
National Institutes of Health
Department of Health and Human Services

June 2025
frontiers o 10 2
in Toxicology DOl 10.3389/ftox.2026.1847761
(@ crochmp Establishing scientific confidence:

OPEN ACCESS

EDITED BY
Andy Nong,
Health Canada, Canada

respiratory effects

human biological relevance of
reconstructed human respiratory
epithelium (RHRE) for assessing

Nuria Roldan'*, Emily N. Reinke?, Helena T. Hogberg?,

PETA

! . o SCIENCE

Andreas O. Stucki', Monique M. Perron* and Amy J. Clippinger® CONSORT' UM
INTERNATIONAL e.V.

m National Institutes of Health
Division of Program Coordination, Planning, and Strategic Initiatives

GARDskin GARDair

10



Validation/Qualification Support (2)

Thyroid Microtissue

JOURNAL ARTICLE

Interlaboratory validation of the human thyroid
microtissue assay @

Chad Deisenroth =, Briana Foley, Eda Rogers, Julia Kiihnlenz, Wei Chen, Madison Feshuk,

Enrica Bianchi, Josiah McKenna, Bridgett N Hill, Jessica Larocca ... Show more

Toxicological Sciences, Volume 209, Issue 2, February 2026, kfaf166,
https://doi.org/10.1093/toxsci/kfaf166

m National Institutes of Health
Division of Program Coordination, Planning, and Strategic Initiatives

Neuromuscular Junction-on-a-Chip
Protein Digestibility Alternatives

Botanicals

Developmental Toxicity and Neurotoxicity

A
&)

Pluripotent stage

Early differentiation

Tissue specific cells

Organism/cell in
the plate

Initial output

Exposure to botanical extract

|

Acute exposure recording

Induced Exposure to ; — - - B e
pluripotent stem botanical extracts l # omatker 8P4
cells (iPSCs) for 48 hours (8 Undifferentiated
i hIPSC cells
concentrations) LC-MS for :
N ornithine and :
T - oG ¢
l/ quantiﬁcation progenitor cells -

Cardiomyocytes

Biomarker: FOXAZ

Biomarker: AFP
Neural rosettes

Biomarker: PAX6

el —_— IS’[:;%"/!;NESTIN
progenitor cells (Day 13)

Biomarker: NESTIN

BOTANICAL

SAFETY CONSORTIUM 11
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The Skin Allergy Risk Assessment INIH e e
(SARA) - ICE Model

A SARA-ICE is a Bayesian statistical model which infers a human-relevant
metric of sensitiser potency (termed ED,,), the dose with a 1% chance of
human skin sensitisation.

« Utilises any combination of human repeat insult patch test (HRIPT),
LLNA, direct peptide reactivity assay (DPRA), KeratinoSensTM, h-CLAT
™
U-SENS data — looking to add more inputs to the extended database
this year, please contact NICEATM for details

SARA-ICE WebApp

~ NAM
NAM Journal -

Volume 2, 2026, 100078 .

Deriving a point-of-departure for skin
sensitization risk assessments, application

- Derive a Point-of-departure for use in risk assessment (geometric 0 the SARA-ICE tool to a diverse set of

l I lea n ) Emily N. Reinke ° %, Joe Reynolds ® %, Nicola Gilmour ®, Victor . Johnson €, Tripp LaPratt ©

* Included in OECD Test Guideline 497 — Defined Approaches for Skin — |
Sensitisation https://doi.org/10.1787/b92879a4-en

« Application of SARA-ICE to agency partner dataset published January
2026 https://doi.org/10.1016/j.namjnl.2026.100078

1936 201

1937  Basketter and Schales 199
1938
1939

et Hiuman Cell L
7 avent: LLNA = local lymmgh mode 3125 NR = Not eportet CV 70 e o

cent; stmated
0% viability

Regulatory Application: US EPA used SARA-ICE in a
human hazard assessment for phthalic anhydride

1840
19-11 3 Tun an i nﬁm numb of samples to estimate the EDoy, however, for

ites Repeatmm uf'th mudehn]lhme

efficien 0 samples is used to make the estimates
1943 slight variation but will not change o nl E]”uanlheS%RA ICE model using two separate sets of
1944 impur data. The first one include 2 doa 1 Table & 11). The second dataset exclu ded all b CLA.T and 1 2



https://doi.org/10.1787/b92879a4-en
https://doi.org/10.1787/b92879a4-en
https://doi.org/10.1787/b92879a4-en
https://doi.org/10.1016/j.namjnl.2026.100078

Updates to Guidance Document 34 QI s vt

New Sections and Guidance on Validation Process
» Revisions to Chapter 3 and Chapter 4 provide better guidance on types of validation covered and
using a validation workflow
» Adds defined approaches and increased coverage of in silico methodologies
» Development of readiness criteria covers the “requirements” for a methodology to advance in the
workflow
* New guidance around quality processes
Validation workflow International acceptance

A A
| | 1

Finalisation of
the protocol
and generation Independent
of review

comprehensive
* *

*Relevance
assessment,
within-lab
reproducibility

Test Method Transferability

Identified for
Validation Study

I‘.’

b

\Y
.

i% Readiness Criteria

and testing
between labs

evidence

*Relevance includes biological/mechanistic relevance, limitations, regulatory
relevance and regulatory application (incl. e.g., predictive capacity) 13
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CAMERA v2.0 1

MRS Collection of Alternative Methods for Regulatory Application . Home I _' BiploreNAMs _ About & Resources

Explore NAMs

¥, Smart Search Search for NAMs, keyword or chemical name

SCROLL

v




CAMERA v2.0 (2

_——— DAS [SkinEthic HCE EITS,...
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KeraSkin SIT

R

EpiSkin SIT

EpiDerm SIT
asaRTE
Derek
DPRA
ADRA

———— ITS [QSARtb, DPRA, h-CLAT]

Defined Approach ITS [Derek, DPRA, h-CLAT]

h-CLAT

GARDskin

— EpiSensA

SAMERR Collection of Alternative Methods for Regulatory Application
Search and Filters < febleNiew
Search for NAM, keyword, chemical name 30 ol

(O smart search

N |H National Institutes of Health
Division of Program Coordination, Planning, and Strategic Initiatives

Test Method Validation Information

Test Method Validation Details A Publications N N e Xt
Test Method Protocol ©  [B, DB-ALM Protocol n° 184: L uSens Assay. For a PubMed literature search on the development, validation, and application of LuSens
s e Expand methods an
Validation Study Report N
° 9 The LuSens test method Validation Study Report A pre-generated search stringis provided that can be modified.
Organization: EPA y
other databases
PA-HQ-OPP-2016-0093-0090

Title: Interim Science Policy: Use of Alternative es for Skin itizationasa for Laboratory Animal Testing Draft for Public Comment
Description: Consistent with OCSPP’s commitment to advancing the implementation of NAMs in human health risk assessment, this document describes the science supporting an interim science

g . .
policy on the acceptance of alternative (in vitro, in silico, in chemico) approaches for identifying skin sensitization hazard. These approaches will be accepted in lieu of laboratory animal studies, most [ ] Ad d I tl 0 I l a I I I l te ra ( :tl Ve
often the local lymph node assay (LLNA) in the mouse (OECD TG 429; OECD 2010a), and Buehler or maximization tests in the guinea pig (OECD TG 406, OECD 2010a).

Year:2018

Regulatory Resources

Contact Information: NAM@EPA.gov

Organization: FDA v
Organization: OECD v
= Predictive Capacity
Home Reference Chemicals in Common

@ EpisensA - House Mouse

EpiSensA - Human
% @ KeratinoSens - Multiple Species
%@ (ngv @ Lusens - House Mouse

LuSens - Human

. ??é

Benzisothiaz

1.3-phenyienediamine

14-Hydrachinone

< & - - -
N ) —
Chemical 1.4-Phenylenedi ]
Search Enter Compare $  TestMethod Name 1  TestMethodShortName I TestMethodType  § 1 4-phenylenedamine E
hemicals DTXSIDs/CASRNs Hits g
1-Bromododecane £
s
HYDROCORTISONE X 2 of 3[DPRA, KeratinoSens, h-CLAT] R <
[m] 203 [DPRA, KeratinoSens, h-CLAT] Defined Approach 1-Butanol
METHYL SALICYLATE X HYDROCORTISONE o
1-Chloro-2 4-dinitrobenzene
24-DICHLORO-1-NITROBENZENE X Amino acid Derivative Reactivity Assay,
m] [1] ADRA
METHYL SALICYLATE I-lodohexane “
Search for chemical by preferred name, D' Accuracy Sensitivity Specifcity
5 Derek Nexus v6.1.0 Skin Sensitization berek m 12-ropanedil performance Metric
erel
HYDROCORTISONE
Test Method Type @ 2.4 6-Trinitro-benzenesulfonic acid
EpiSensA - House Mouse Accuracy Sensitivity EpiSensA - Human Accuracy Sensitivity Specificity
-Select- v
i i i 2.4 6-Trinitrochlorobenzene
24 . izet
S| ] Direct Peptide Reactivity Assay DPRA sample Size’ 4 4 4 sample Size’ 2 4 4
METHYL SALICYLATE  2,4-DICHLORO-1-NITROBENZENE
Predicted Endpoint @ 2.4-Dichloronitrobenzene Average 82.7% 02.6% & Average £3.3% 02.2% 61.9%
Select- v
- Human Cell Line Activation Test hCLAT m  4-Dinitrobenzenesulfonic acid. Na.. Range 81.5%-85.2% 88.9% - 94.4% 55.6%- 66.7% Range 83.3%-83.3% 88.2% - 94.1% 57.1%-T14%
METHYL SALICYLATE  2,4-DICHLORO-1-NITROBENZENE

Regulatory and Test Guidelines @

2.4-Dintrothiocyanstobenzene Upper Quartile 83.3% 94.4% 66.7% Upper Quartile 83.3% 94.1% 64.3%

i % o i 0
2 a-ciitrochlorobenzene Lower Quartile 81.5% 9.7% 61.2% Lower Quartile 83.3% 91.2% 57.1%
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