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• Evaluate alternatives to animal use for toxicity testing

– Alternative methods are those that Replace, Reduce, and/or Refine 
existing methods

• Supports the Interagency Coordinating Committee on the 
Validation of Alternative Methods (ICCVAM)

• Conducts and publishes analyses/evaluations of data using 
new testing approaches

• Provides information to test method developers, regulators 
and the regulated community

What does NICEATM do?



• Resource access point designed for NICEATM stakeholders

– Risk assessors, chemical producers and method developers

• User-friendly access to high confidence data and reference 
chemical lists

• Easy to use resources supporting prioritization and exploration

– Search

• Designed for ease of use; assays organized on regulatory endpoints

– Tools

• Web-based for easy use and exploration

https://ice.ntp.niehs.nih.gov/

Integrated Chemical Environment



• Test method developer looking to find chemicals

– To serve as controls

– That test the method’s domain of applicability

• Modeler looking for 

– Data that can be used in model development

– Chemical parameters for existing models

• Regulatory scientist looking to

– Understand potential risks of target compounds

– Gather existing data for comparison

Find bulk assay data on a list of chemicals

Why use ICE?



• Bulk query mindset

• Integrate across multiple data types

• FAIR data

– Findable, Accessible, Interoperable, and Reusable

• By the appropriate people, at the appropriate times, in the appropriate format

– Cleaned, curated, ready to use

• Tools to support data exploration

• Continued development based on stakeholder feedback

ICE features



What goes into ICE?

Databases

Published 

Data

Computational 

Models

Validation 

Studies



Toxicity endpoint/ Data 

source

Assays # of chemicals

Acute Oral Toxicity In vivo acute oral toxicity 10,348

Skin Sensitization DPRA, hCLAT, KeratinoSens, 

LLNA, human potency, etc

578

Skin Irritation In vivo acute skin 

irritation/corrosion, 4h HPT

120

Eye Irritation In vivo acute eye irritation/corrosion

(e.g, Draize eye), Vitrigel

183

Endocrine AR/ER Pathway Models, 

Uterotrophic, AR/ER binding

1903

Tox21 Curated ToxCast and Tox21 assays 9076

OPERA predictions BP, HLC, KOA, BCF, LogP, MP, MW, 

VP, WS, COMPARA, CERAPP

705,666

Formulation data six-pack 298

(747 formulations)

What data are currently in ICE?

https://github.com/NIEHS/OPERA

https://github.com/NIEHS/OPERA


• In vivo data

– Collections of data generated using regulatory guideline-like 
requirements

– Acute inhalation, skin and eye irritation/corrosion

– Maternal/fetal measures

• Toxicokinetic data

– Collections of in vivo measures

– Data from in vitro assays aimed at informing modeling of materials 
within the body

Currently of interest:

Call for Data

ICE-support@niehs.nih.gov

mailto:ICE-support@niehs.nih.gov


• Designed to support the use of ICE data

• Focus is on data exploration and providing access to 
computational approaches 

• Ongoing area of development

ICE tools

Machine 

Learning
Chemical Space 

CharacterizationIVIVE



Live Demo
https://ice.ntp.niehs.nih.gov/





































ICE tool: Chemical Characterization

• Comparison tool that allows user to look at the property 
distribution between one or 2 lists of chemicals

• Chemical characterization tool is aimed at:

– Allowing users to explore property distributions relationships

– Look at what properties may be driving differences in performance of 
chemicals in assays

– Characterize the differences between lists to identify possible 
redundancy or define the range of property coverage in preparation for 
testing















ICE tool: Machine Learning

• In silico approach where the machine (algorithm) “learns” how 
to predict an outcome from a set of features based on training 
data

• Machine learning tool is aimed at:

– Allowing users to explore data relationships

– Look at what assays appear predictive of an endpoint of interest

– See how different algorithms might sway results













Summary of data 

processing and model 

performance statistics

User provided 

chemicals

Predictions (results) 

and the data used for 

modeling

Note: if there is an error, an error 

file will be written instead





ICE tool: IVIVE

• In vitro to in vivo extrapolation is a computational approach 
that calculates an equivilant in vivo administered dose based 
on the in vitro response concentration

• IVIVE tool is aimed at:

– Allowing users to calculate the equivalent administered dose (EAD) 
that would be needed to achieve the concentration that yielded the in 
vitro response (example: AC50)

– Compare relationships between EADs resulting from different in vitro 
assays and different in vivo endpoints

• Informs on the predictability of the in vitro assay for the given endpoint

– Characterize the probability of a biological effect given the likely in vivo 
exposure














