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Integrated Chemical Environment
• Resource access point designed for NICEATM stakeholders

– U.S. Federal agencies and agencies within government that use or generate 
toxicological data

– Researchers and Institutional Animal Care and Use Committee (IACUC) 
members in companies or research institutions that perform toxicological 
testing

– Companies that develop toxicological tests
– Animal welfare organizations
– Consumer protection organizations
– The public

• 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
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What is ICE?
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Data in ICE
Toxicity endpoint Assays # of chemicals*

Acute Oral Toxicity In vivo acute oral toxicity 10,335**

Skin Sensitization DPRA, hCLAT, KeratinoSens, LLNA, human potency, etc. 578

Skin Irritation In vivo acute skin irritation/corrosion, 4h HPT; In vitro
irritation/corrosion (e.g.,EpiSkin, TER)

819

Eye Irritation In vivo acute eye irritation/corrosion
(e.g., Draize eye), Vitrigel

796

Endocrine AR/ER Pathway Models, Uterotrophic, Hershberger, 
AR/ER transactivation

280**  

cHTS Curated ToxCast and Tox21 assays 9,213

OPERA predictions BP, HLC, KOA, BCF, LogP, MP, MW, VP, WS, COMPARA, 
CERAPP, CATMoS, intrinsic clearance, fraction unbound 

838,911

Formulation data Six-pack 297
(747 formulations)

Experimental ADME Intrinsic clearance and fraction unbound data generated 
from experimental studies

1,603

*Values from July 2020
**Does not include in silico predictions from OPERA or MOA-linked assays
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New Developments and Future Plans

• An NTP advisory group formed
– Providing additional guidance on tool development
– Leveraging domain expertise as ICE expands its increased 

curation and toxicological context of assays

• Integration with other resources
– Send chemical list to bulk query on EPA’s Chemical 

Dashboard
– Links to NTP’s Chemical Effects in Biological Systems 

(CEBS) planned for fall

• Increased visualizations and interactions under 
development
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https://ice.ntp.niehs.nih.gov/
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ICE Search
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ICE Search
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ICE Search
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ICE Search
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ICE Search
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ICE Search
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ICE Search
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ICE Tool: IVIVE

• Calculates the equivalent administered dose (EAD) that would be 
needed to achieve the concentration that yielded the in vitro response 

• Compares relationships between EADs resulting from different in vitro 
assays 

• Overlays different in vivo endpoints on to EAD plot
• Informs on the predictability of the in vitro assay for the given endpoint
• Characterizes the probability of a biological effect given the likely in 

vivo exposure
– https://github.com/NIEHS/ICE_IVIVEpipeline

https://github.com/NIEHS/ICE_IVIVEpipeline
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ICE TOOL: IVIVE

• Choose from:
– 1C: One-compartment pharmacokinetic (1C PK) model including 

population simulation

– Solve_3comp: Three-compartment physiologically based pharmacokinetic 
(PBPK) models using EPA’s httk package (Version 1.9.2)

– Solve_pbtk: Multi-compartment physiologically based pharmacokinetic 
(PBPK) models using EPA’s httk package (Version 1.9.2)

• New for 2020:

– Uploading of user-supplied in vitro data for use in modeling

– Improved assay selection using the cHTS mechanistic target mapping

– Selection from Mode of Action is assay selection
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ICE Tool: IVIVE
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ICE Tool: IVIVE
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ICE Tool: IVIVE
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ICE Tool: IVIVE
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ICE Tool: IVIVE
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ICE Tool: IVIVE
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ICE Tool: IVIVE

Users can filter using the 
annotations for in vitro mode 

of action or mechanistic target
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ICE Tool: IVIVE

• The graphs are rescaled
• The x-axis only shows 

the CASRN
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ICE Tool: IVIVE

• The graphs are rescaled
• The x-axis only shows 

the CASRN
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ICE Tool: IVIVE

Users can filter using the 
annotations for in vitro mode 
of action and have the filter 

applied to the interactive plot
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ICE Tool: Chemical Characterization
• Comparison tool that allows user to look at the property 

distribution between one or two 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

• New for 2020:
– Enable the user to rename the list

– Addition of PCA plots to enable visual comparisons of properties of 
user's chemical lists to Tox21 and ICE chemicals
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ICE Tool: Chemical Characterization
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ICE Tool: Chemical Characterization
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ICE Tool: Chemical Characterization
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ICE Tool: Chemical Characterization
Use the drop down to 

choose either Tox21 or 
OPERA for the 

background 

Use the drop down to 
choose either 

Chemical Properties or 
Molecular Descriptors 

for coordinate Type
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Resources

• OPERA https://github.com/NIEHS/OPERA
• QSAR ready KNIME workflow: 

https://github.com/kmansouri/QSAR-ready
• ICE:https://ice.ntp.niehs.nih.gov/
• ICE IVIVE workflow notebook: 

https://github.com/NIEHS/ICE_IVIVEpipeline
• NICEATM computational toxicology: 

https://ntp.niehs.nih.gov/go/niceatm-comptox

https://github.com/NIEHS/OPERA
https://github.com/kmansouri/QSAR-ready
https://ice.ntp.niehs.nih.gov/
https://github.com/NIEHS/ICE_IVIVEpipeline
https://ntp.niehs.nih.gov/go/niceatm-comptox
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