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"  10 presentations has been given already.

"  3 more presentations will be given tomorrow.

"  See the PubChem Blog for a list of PubChem presentations 
(https://pubchemblog.ncbi.nlm.nih.gov).

!  PubChem Presentations at ACS San Diego
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PubChem
(https://pubchem.ncbi.nlm.nih.gov) 
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!  PubChem (https://pubchem.ncbi.nlm.nih.gov) 

"  A “public” repository of information on small molecules 
and  their biological activities, developed and maintained 
by the U.S. National Institutes of Health (NIH).

"  Launched in 2004 as a part of the Molecular Libraries 
Roadmap initiatives.

"  A key resource of chemical information for researchers 
in the area of cheminformatics, chemical biology, 
medicinal chemistry, and many others.
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!  PubChem (https://pubchem.ncbi.nlm.nih.gov)
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!  PubChem (http://pubchem.ncbi.nlm.nih.gov) 

"  PubChem contains:

•  >218 million substance descriptions,
•  >88 million unique chemical structures,
•  >229 million biological test results
•  >1 million biological assays, covering ~10,000 unique 

protein sequence targets.

(Arguably) the largest corpus of  
publicly available chemical information 
from more than 400 data contributors.
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!  Number	of	PubChem	Users	

"  For	the	30-day	period	(between	Feb.	1	–	Mar.	2,	2016)	
•  Average	daily	users:	51,	871		
•  Unique	users	for	the	past	30	days:	1,201,813	

Source:	Google	AnalyRcs	
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!  Demographics	of	PubChem	Users	
									among	467,671	users	(45.6	%	of	1,026,283	Users)	

"  ~50%	of	PubChem	users	are	at	age	18-24	
"  They	are	likely	to	be	students	

Source:	Google	AnalyRcs	
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PubChem
Laboratory Chemical Safety Summary

(LCSS)
(https://pubchem.ncbi.nlm.nih.gov/lcss ) 
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!  PubChem LCSS

"  A concise view of  
health and safety data  
for a given compound.
•  Flammability
•  Toxicity
•  Exposure limits
•  Exposure symptoms
•  First aid
•  Handling
•  Spill clean up 
•  Many others …….
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!  PubChem LCSS

" Based on the format described by  
the National Research Council in  
“Prudent Practices in the Laboratory:  
Handling and Management of  
Chemical Hazards” (2011)

Free	PDF	available	from	
hWp://www.nap.edu/catalog/12654/prudent-pracRces-in-the-laboratory-handling-
and-management-of-chemical.	
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!  PubChem LCSS

" Supports chemical risk assessment in laboratories

" Provides information relevant to use of chemicals  
as described in the OSHA lab standard†. 
→ Supplements the material safety data sheet (MSDS).

† Toxic and Hazardous Substances: National Research Council 
Recommendations Concerning Chemical Hygiene in Laboratories (Non-
Mandatory). 29 CFR §1910.1450 Appendix A. Occupational Safety and 
Health Administration (OSHA), Washington, DC, 2012. 
https://www.osha.gov/pls/oshaweb/owadisp.show_document?
p_table=STANDARDS&p_id=10107 (accessed Mar. 10, 2016).



The	251th	ACS	Na.onal	Mee.ng	(San	Diego,	CA)	

!  PubChem LCSS Coverage

" Globally Harmonized System of  
Classification and Labeling of Chemicals (GHS) 
(hWp://www.unece.org/trans/danger/publi/ghs/ghs_welcome_e.html)	

•  International standard for technical criteria for  
classifying chemicals according to their  
health, physical, and  
environmental hazards.
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!  PubChem LCSS Coverage

" Globally Harmonized System of  
Classification and Labeling of Chemicals (GHS) 
(hWp://www.unece.org/trans/danger/publi/ghs/ghs_welcome_e.html)	

•  Hazard communication  
requirements for  
product labels and  
safety data sheets.
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!  PubChem LCSS Coverage

" Globally Harmonized System of  
Classification and Labeling of Chemicals (GHS) 
(hWp://www.unece.org/trans/danger/publi/ghs/ghs_welcome_e.html)

•  Global basis for harmonization of rules and regulations 
on hazardous chemicals 
→  Improves regulatory efficiency 
     Facilitates international trades



The	251th	ACS	Na.onal	Mee.ng	(San	Diego,	CA)	

!  PubChem LCSS Coverage

" PubChem LCSS is available for  
5,130 compounds with GHS classification information

GHS	classificaBon	source	 #	Compounds	

EU	REGULATION	(EC)	No	1272/2008	(a	EU	RegulaRon	for	
classificaRon,	labelling	and	packaging	of	substances	and	mixtures)	 3,263	

InternaRonal	Chemical	Safety	Cards	(ICSC)	at		
InternaRonal	Labor	OrganizaRon	(ILO)	 532	

Chemical	Management	Center	(CMC)	at		
Japan	NaRonal	InsRtute	of	Technology	and	EvaluaRon	(NITE)	 2,723	

Hazardous	Substance	InformaRon	System	(HSIS)		
at	Safe	Work	Australia	 3,191	

Total	Unique	Compounds	 5,130	
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!  PubChem LCSS  
Data Contents

"  GHS Classification
"  Synonyms
"  Identifiers
"  Physical Properties
"  Toxicity Data
"  Exposure Limits
"  Health and Symptoms
"  First Aid
"  Flammability & Explosivity
"  Stability and Reactivity
"  Storage and Handling
"  Cleanup and Disposal
"  Additional Considerations hWp://confchem.ccce.divched.org/sites/

confchem.ccce.divched.org/files/
2015FallCCCENLP3fig5.pdf	
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!  PubChem LCSS  
Data Sources

"  CDC ATSDR Toxic  
Substance Portal

"  NOAA CAMEO Chemicals
"  Regulation (EC) No 12 1272/2008
"  DrugBank
"  EPA Air Toxics
"  EPA Chemical Data Report
"  HSDB
"  ILO ICSC
"  NCI Investigational Drugs
"  NIOSH Pocket Guide
"  OSHA Occupational  

Chemical DB
"  PubChem

hWp://confchem.ccce.divched.org/sites/
confchem.ccce.divched.org/files/

2015FallCCCENLP3fig5.pdf	
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!  Access to PubChem LCSS
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!  Access to PubChem LCSS

hWps://pubchem.ncbi.nlm.nih.gov		
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!  Access to PubChem LCSS
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#   Classification Browser  
(https://pubchem.ncbi.nlm.nih.gov/classification)

"  Browse PubChem data using a classification of interest.
"  Search for records annotated with the desired classification/term.
"  Current available ontologies/classifications.

•  MeSH
•  ChEBI
•  FDA Pharm Classes
•  KEGG
•  LIPID MAPS classification system for lipids
•  PubChem Compound Table of Contents
•  PubChem BioAssay Classification
•  WHO ATC Code (Anatomical Therapeutic Chemical Classification 

System)
•  WIPO International Patent Classification 2014 

!  Access to PubChem LCSS
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!  Access to PubChem LCSS
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!  Access to PubChem LCSS

"  PubChem	LCSS	data	are	downloadable	in	XML,	JSON,	&	ASN.1	
"  Bulk	download	via	FTP	

(jp://jp.ncbi.nlm.nih.gov/pubchem/Compound/Extras/CID-LCSS.xml.gz)	
"  AddiRonal	PubChem	data	are	available	

(through	programmaRc	access	route	called	PUG-REST)	
	

CustomizaBon	of	LCSS		
for	specific	procedures	at	individual	insBtuBons	
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!  Limitations

" PubChem aggregates data from multiple sources 
without thorough accuracy check 
→ Users need to review the accuracy and variability of data

" Ambiguity in name-structure associations 
formaldehyde vs. formalin (saturated water solution)

" Different units, precisions, and measurement conditions
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!  Limitations

Naphtha	
(coal	tar)	
Mixture	of	

Benzene,	toluene	
&	xylenes	

Different	
condiBons	&	
precisions	

Different	
units	
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!  Comparison between data sources

" GHS information is from four different sources.

•  EU Regulation

•  ILO

•  Japanese NITE

•  Safe Work Australia

Sometimes they provide very different GHS information
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EU	&	Australia	provided	the	same	informaBon	on	caffeine	
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Japan’s	GHS	classificaBons	are	very	different.	
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!  Summary

" PubChem LCSS is a concise view of  
health and safety information for a given compound

" Data are collected from many authoritative sources.

" Available to the public free of charge.

" Can be downloaded and annotated for customization.

" PubChem is actively collecting more GHS data to increase 
the LCSS coverage. 
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Thank you!


