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Sources of scores

US EPA

 Chemistry Dashboard: http://comptox.ag.epa.gov/dashboard

ACToR/ToxRefDB

 T.E.S.T. (Toxicity Estimation Software Tool)

ECHA (European Chemicals Agency)

 REACH dossiers / Hazard statement codes

ChemHAT

 Free compilation of data from EU (both R and H scores), New Zealand, 

Australia, Japan (NITE), Korea, Malaysia, and miscellaneous lists

Wehage developed a system to assign scores from Japan’s NITE data

Future work

QSAR/read across models based on compiled experimental values
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http://comptox.ag.epa.gov/dashboard


Converting between systems
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Quantitative toxicity scores are preferable due to differing systems

Acute toxicity scoring

VH H M LScore



T. E. S. T. Java Application
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QSAR Methods

Hierarchical clustering

Single Model

Group contribution

Nearest neighbor

Consensus 
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Case Study: flame retardant 

alternatives and their metabolites

DecaBDE TPP

RDP BPADP



Physical properties from T.E.S.T.
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Name
MP*, 

°C

BP, 

°C

FP, 

°C
VP, mmHg

DecaBDE 295e 530e 241e 3.01E-12

TPP 51e 381 201e 6.28E-06e

RDP 87 446 307 4.76E-08

BPADP 114 435 378e 4.21E-10

MP, BP: indicate state of matter

VP: inhalation implications

FP: flammability

e experimental value



Water based properties

from T.E.S.T
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Name WS, mg/L log Kow log BCF
Bioacc. 

score

DecaBDE 1.00E-04e 12.11 1.20e L

TPP 1.90E+00e 4.70 2.48e M

RDP 2.90E-01 7.41 1.82 L

BPADP 9.19E-02 10.02 1.28 L

WS: aquatic toxicity implications

LogKow: can be used to estimate partitioning

BCF: bioaccumulation in fish

e experimental value



Human health hazards and 

ecotoxicity values from T.E.S.T
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Chemical

Oral rat 

LD50

mg/kg

Fathead 

minnow 

LC50

mg/L

Dev. 

Tox.

Mutage

nicity

Acute 

Mammalian 

Tox Score

Acute 

Aquatic 

Tox 

Score

Dev. Tox. 

Score

Mutageni

city

Score

DecaBDE >5000e 6.44E-04 N/A –e L VH* N/A L

TPP 3496e 9.30E-

01e + –e L VH H L

RDP 2216 3.15E-02 N/A – L VH N/A L

BPADP 2261 7.30E-01 N/A – L VH* N/A L

*Toxicity value exceeds water solubility so score is “L”



T.E.S.T. (Toxicity 

Estimation Software Tool)

Currently T.E.S.T. is available as a downloadable 

standalone Java application

In 2017, T.E.S.T. will be converted to a web-services 

based application which will allow predictions on the 

CompTox dashboard

http://comptox.ag.epa.gov/dashboard/

Predictions using T.E.S.T. models for 743,000 

chemicals are now being stored within the CompTox 

dashboard
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Chemistry Dashboard
http://comptox.ag.epa.gov/dashboard/
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Predictions for 743,000 chemicals are now available



Chemistry Dashboard, cont.
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Predictions for 743,000 chemicals are being made available



Chemistry Dashboard, cont.
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NITE Data
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Greenscreen scores from NITE*
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*Wehage, K., Chenhansa, P. and Schoenung, J. M. (2017), An open 

framework for automated chemical hazard assessment based on 

GreenScreen for Safer Chemicals: A proof of concept. Integr Environ 

Assess Manag, 13: 167–176
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Acute Tox Score

Priority Source VH H M L

1 EU_H H300 H301 H302

2 EU_R R28 R25 R22

3 New Zealand 6.1A, 6.1B 6.1C 6.1D 6.1E

4 Japan (NITE) Cat 1, Cat 2 Cat 3 Cat 4 Cat 5

5 Australia H300 H301 H302

6 Korea H300 H301 H302

7 Malaysia H300 H301 H302

8 WHMIS-SIMDUT D1A D1B

GHS Scores from ChemHAT

Eye Irritation Score

Priority Source VH H M L

1 EU_H H318 H319 H320

2 EU_R R41 R36

3 New Zealand Cat 1 Cat 2A

4 Japan (NITE) Cat 1

Cat 2, 

Cat 2A Cat 2B

5 Australia H318 H319 H320

6 Korea H318 H319 H320

7 Malaysia H318 H319 H320

L

M

H

M

H

M



Sources of acute toxicity data in 

ChemHat
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Source # chemicals

EU H Score 1631

EU R Score 1498

New Zealand 1402

Japan 877

Australia 1626

Korea 567

Malaysia 138

WHMIS-SIMDUT 378

All sources 2873



ECHA (REACH dossiers)
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REACH Field Mapping
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GHS Category Link in REACH dossier

Acute Toxicity Acute Toxicity: oral / inhalation / dermal

Carcinogenicity Carcinogenicity

Genotoxicity / 

Mutagenicity
Genetic toxicity: in vitro / in vivo

Endocrine Disruption N/A

Reproductive Toxicity to reproduction

Developmental Developmental toxicity / teratogenicity

Neurological Neurotoxicity

Repeated Dose Repeated dose toxicity: oral / inhalation / dermal

Skin Sensitization Skin sensitisation

Eye Irritation Eye irritation

Dermal Irritation Skin irritation / corrosion

Acute aquatic Short-term toxicity to fish

Chronic aquatic Long-term toxicity to fish

Persistence Biodegradation in water: screening tests

Bioaccumulation Bioaccumulation: aquatic / sediment



Steps for obtaining 

REACH dossier data

Download list of chemicals (get dossier numbers)

Download records for given endpoint

Parse html files (using Java code) to JSON files

Convert JSON files to flat text file

Omit records with wrong test type, poor reliability, QSAR, 

estimated values, ambiguous results

Determine best CAS number from available fields

Omit “bad” chemicals in terms of QSAR (e.g. polymers, salts, 

unspecified structure) based on SciFinder record for given 

CAS number

Omit duplicate records (need 80% agreement for binary 

endpoint)
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 855 records for GPMT vs 316 from research articles



eChemPortal
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Tested substance is important!
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Record #
Name of test 

material
Substance type

15664_016
SHOP C68 Internal 

Olefin
Alkenes, C6-8

2040_016
SHOP C68 Internal 

Olefin
Alkenes, C6-8

15664_017 NEODENE-8 C8 alpha olefin

2040_017 NEODENE-8 C8 alpha olefin

15664_018
SHOP C134 

Internal Olefin

Alkenes, 

C11/C13/C14

2040_018
SHOP C134 

Internal Olefin

Alkenes, 

C11/C13/C14

15664_019
Internal Olefin 114 

LP11
Alkenes, C11-15

2040_019
Internal Olefin 114 

LP11
Alkenes, C11-15

15664_027

C20-C24 Alkenes, 

Branched and 

Linear

Alkenes, C20-24

2040_027

C20-C24 Alkenes, 

Branched and 

Linear

Alkenes, C20-24

15664_028 ENORDET O241

2040_028 ENORDET O241

From REACH dossier for tetradec-1-ene 

All tests are “not sensitizing” so we can still learn from it qualitatively



Comparison of flame retardants
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Questions???

The views expressed in this presentation are those of 

the author and do not necessarily represent the views 

or policies of the U.S. Environmental Protection Agency25


