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UL CHEMINFORMATICS SUITE DESIGN

• Uses machine learning to take advantage of extensive increase in publicly 

available toxicology, biological, phys-chem and structural data

• Models are trained on GHS classification hazards (H codes)

• Predicts GHS classifications for 8 endpoints: acute oral & dermal toxicity, skin & 

eye irritation, skin sensitization, mutagenicity, and acute & chronic aquatic 

toxicity – Acute Inhalation Toxicity endpoint coming in Fall 2018

• Models use Read-Across Structure Activity Relationship (RASAR) Dat-

Fusion that 

• identifies the most similar chemical to the target chemical based on -

structures, hazards and phys-chem properties

• does not limit similarity searches to “toxicophore” - sub-structures with 

known toxic mechanisms (i.e., structural alerts)
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UL CHEMINFORMATICS SUITE DATA SOURCES

• 250K chemicals with 300K endpoint labels

• 70M Chemical Structures

• GHS classification labels by weight of evidence

• discordance in a chemical label is handled by selecting the most hazardous 

value (aka the precautionary principle). 
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Hazard Communications
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UL CHEMINFORMATICS SUITE – READ ACROSS 

STRUCTURE ACTIVITY RELATIONSHIP (RASAR)

Similarity to closest Positive

Similarity to closest Negative
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UL CHEMINFORMATICS SUITE – REACHACROSS MODULE

Acute 
Oral?

Target Features: 19 categories:
1. Acute Toxicity - Dermal / Inhalation / Oral

2. Hazardous to the aquatic environment - acute / chronic

3. Skin or Respiratory Sensitization / Corrosion / Irritation

4. Serious Eye Damage or Irritation

5. Water contact flammable

6. Substances and Mixtures corrosive to Metals

7. Self-heating Substances and Mixtures

8. Reproductive Toxicity

9. Pyrophoric Solids / Liquids

10.Oxidizing Solids / Gases

11.Organic Peroxides

12.Hazardous to the ozone layer

13.Germ Cell Mutagenicity

14.Gases Under Pressure

15.Flammable Solids / Liquids / Gases

16.Explosives

17.Effects on or via Lactation

18.Carcinogenicity

19.Aspiration Hazard

Data-Fusion Read-Across Structure 

Activity Relationships (RASAR)
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HTTPS://WWW.ULREACHACROSS.COM/
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HTTPS://WWW.ULREACHACROSS.COM/
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Enter SMILES code

Select Next

Select Endpoint(s)

HTTPS://WWW.ULREACHACROSS.COM/
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UL CHEMINFORMATIC SUITE: DATA-FUSION RASAR
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UL CHEMINFORMATICS SUITE – FALL 2018 UPDATES

Endpoint

Acute Toxicity-Oral

Acute Toxicity-Dermal

Acute Toxicity-Inhalation

Skin Sensitization

Skin Irritation

Eye Irritation

Mutagenicity

Acute Aquatic Toxicity

Chronic Aquatic Toxicity

Total Coverage %

32411 100

11252 100

11369 100

7670 100

46331 100

15760 100

3703 100

10541 100

17295 100

Se%

94

89

90

80

98

99

76

95

98

AC%

93

90

90

84

97

98

88

95

98

AC%

94

88

91

78

88

96

Sp%

86

94

91

96

75

70

92

94

66

Nine endpoints: adding 
Acute Inhalation Toxicity 

Broad Domain of 
Applicability

Correctly Identified 
True

Positives

True
Negatives

UL Chem
Suite

Animal
Studies

Accuracy similar
to animal test 
reproducibility
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UL CHEMINFORMATICS SITE IS PEER REVIEWED 

Models published in peer reviewed journals
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CURRENT: HTTPS://WWW.ULREACHACROSS.COM/

SEPTEMBER 2018: HTTPS://PSI.UL.COM/EN//
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CHEMINFORMATICS FOR HAZARD DATA NEEDS

• No test material available (e.g., R&D, purchased 

chemical)

• Animal testing ban (i.e., cosmetics ingredients)

• Reduce animal testing (e.g., sustainability goals)

• Intelligent testing plan design → increase success

• Support risk assessment → weight-of-evidence


