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Outlines …

• What is PubChem .. an overview
• What data PubChem has ..
• Chemical safety data updates: 

CAMEO Chemicals reactivity classification
Pistoia Alliance Chemical Safety Library reaction alerts

• How to access and retrieve safety data ..
• Summary
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PubChem …
• A public chemical data repository .. A public data sharing platform to 

submit and share chemical data
• An open chemistry database .. Free chemical information

• A chemical information hub .. Data integrated from many sources with 
links to provenance

• A chemical information comparison center .. Data shopping 
comparison

• A chemical data index
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Data Status .. 

Compounds: 96,478,070
Substances: 247,243,896
BioAssays: 1,252,901
Tested Compounds: 2,978,541
Tested Substances: 4,994,132
BioActivities: 236,790,496
Protein Targets: 10,854
Gene Targets: 22,108
Data submitters: 623
Countries: 40

https://pubchem.ncbi.nlm.nih.gov/
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Data …chemical centralized and beyond
• Structures – 2D, 3D, SMILES, InChI (key)

• Properties – MP, BP, MW, MF, solubility, flash point, vapor 
pressure, density, crystal, spectra, …

• Drug and medication
• Food additives

• Agrochemicals
• Safety and hazard
• Literature
• Patents

• Pathways

• Targets

• Toxicity
• Classifications
• Bioactivity

• Use and manufacture
• Nature products
• More ….

• Links to provenance
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Where to find Chemical safety 
information in PubChem
• PubChem compound summary page – main web page that 

feed chemical information

• LCSS: Laboratory Chemical Safety Summary – Subset of 
chemical safety information page  (Ref: Prudent Practices in the Laboratory: 
Handling and Management of Chemical Hazards)

• Classification browser – Classification tree style
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Chemical safety information in compound 
summary …
3 major sections (headings)

Chemical and Physical Properties
Safety and Hazards
Toxicity
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Chemical safety information …

• Chemical and Physical Properties

• Safety and Hazard

• Toxicity

Safety and Hazards – 11 subheadings aligned with OSHA SDS 
Hazards Identification
Safety and Hazard Properties
First Aid Measures
Fire Fighting Measures
Accidental Release Measures
Handling and Storage
Exposure Control and Personal Protection
Stability and Reactivity
Transport Information
Regulatory Information
Other Safety Information
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Chemical safety information in compound 
summary …

Hazards Identification   
GHS Classification
CLP Hazard Class and Category Codes
EPA Safer Chemical
Health Hazard
Fire Hazard
Explosion Hazard
Hazards Summary
Fire Potential
Skin, Eye, and Respiratory Irritations

Safety and Hazard Properties   
LEL
UEL
Flammability
Critical Temperature
Critical Pressure
Danger of Explosion
NFPA Hazard Classification
NFPA Fire Rating
NFPA Reactivity Rating
NFPA Health Rating
NFPA Other
Physical Dangers

TIHGas
Isolation and Evacuation
Spillage Disposal
Cleanup Methods
Disposal Methods
Other Preventative Measures

Handling and Storage   
Nonfire Spill Response
Safe Storage
Storage Conditions

Exposure Control and Personal 
Protection   

REL
PEL
PEL-TWA
PEL-STEL
PEL-C
REL-TWA
REL-STEL
REL-C
IDLH
Conversion
Threshold Limit Values
Other Occupational Permissible Levels

Stability and Reactivity   
Air and Water Reactions
Reactive Group
Reactivity Alerts
Reactivity Profile
Reactivities and Incompatibilities

Transport Information   
DOT Emergency Guidelines
Shipment Methods and Regulations
DOT ID and Guide
DOT Label
Packaging and Labelling
EC Classification
UN Classification
Emergency Response

Regulatory Information   
DOT Emergency Response Guide
Isolation Name
Isolation Distance
Atmospheric Standards
Soil Standards
Federal Drinking Water Standards
Federal Drinking Water Guidelines
State Drinking Water Standards
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LCSS - Laboratory Chemical Safety Summary 

A subset of the safety information for academic lab
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LCSS - Laboratory Chemical Safety Summary 
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LCSS – case study - acetone

https://pubchem.ncbi.nlm.nih.gov/compound/acetone#datasheet=lcss

LCSS link

https://pubchem.ncbi.nlm.nih.gov/compound/acetone#datasheet=lcss
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Classification browser …

The classification browser allows users to browse the distribution of PubChem 
data among nodes in the hierarchy of interest, thereby providing an aggregate 
view of PubChem data. It also allows you to search for PubChem records 
annotated with the desired hierarchy/term, providing a powerful way to quickly 
find the subset of PubChem records.

Classification trees: major: 16. Safety info related: 4 
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Chemical Safety information from the 
Classification browser …
• CAMEO Chemicals classification tree

• EPA Safer Choice tree

• PubChem Compound TOC tree

• UN Globally Harmonized System of Classification and 
Labelling of Chemicals (GHS) tree

https://pubchem.ncbi.nlm.nih.gov/classification/
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Chemical safety information … Updates

• Cameo Chemicals reactivity classification

• Pistoia Alliance Chemical Safety Library 
CSL’s Reaction alerts information
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Update - CAMEO Chemicals Reactivity 
Classification
CAMEO Chemicals classify chemicals into 68 reactive categories according to 
structures and reactions. PubChem integrated the reactivity information and 
make it a special tree display for quick and convenient browsing
• Descriptions

• Flammability
• Reactivity
• Toxicity
• Others 

• Reactivity Documentation

https://pubchem.ncbi.nlm.nih.gov/classification/#hid=86
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CAMEO Chemicals reactivity 
classification
• .  
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CAMEO Chemicals Reactivity 
Classification
• Reactivity Documentation 

- Reactivity summary when one reactive group (chemical) mixed with 
another one.
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Case study: an individual compound vs  
classification tree
• Example: allyl alcohol

• CID 7858

https://pubchem.ncbi.nlm.nih.gov/compound/allyl+alcohol
PubChem base URL Database compound

Space replacement: + or %20 or _
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Searching in the classification tree

A quick search will give the same result
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Update: the reaction alerts from Pistoia 
Alliance CSL
Reactivity information when one chemical meet another one.

Raw Data DBs
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Data Retrieving …

•Web page direct

• Using classification browser

• Using the sources page

• Using pug-view services – programmatic access

•Web page direct

• Using classification browser

• Using the sources page

• Using pug-view services – programmatic access
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Data retrieving .. Sources page

https://pubchem.ncbi.nlm.nih.gov/sources/
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Data retrieving .. Pug_view APIs

PubChem Pug_view URL for Pistoia Alliance CSL data on 
acetone compound summary:

https://pubchem.ncbi.nlm.nih.gov/rest/pug_view/data/compound
/180/JSON/?heading=Pistoia+Alliance+CSL+Reactivity+Alerts
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Data retrieving .. Pug_view APIs

PubChem documents: 
https://pubchemdocs.ncbi.nlm.nih.gov/pug-view 
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Summary
• PubChem provides various chemical safety information as well as 

the link backs to original data sources.
• CAMEO Chemicals classification allows users find warning message 

and/or reaction activity potentials.
• Pistoia Alliance CSL’s reactivity data is helpful for chemist especially 

the junior chemistry student when handle chemical reagents.
• The chemical data in PubChem can be retrieved in individual or 

batch compounds, with browsing or programmatical way.
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