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INTRODUCTION

• Pistoia Alliance and CAS: Not-for-profit organizations committed on obtaining 
crowd sourced data to promote safety in laboratories

• Pistoia's CSL: An open access platform developed by CAS that provides 
hazardous reaction information to alert scientists of dangerous reactions

• Goal: Expand the CSL by Identifying new hazardous 2+ reagent reactions
• Method: Develop model to find most reactive chemicals to enter into CSL 

database

CONCLUSION

• Successfully built up models to extract reactivity information from PubChem
• Sorted through the corpus using dangerous word frequencies
• Formed an organized list of 2+ reagent reactions with warning messages that 

can be manually inputted into the CSL
• Next steps: 

o Running key word searches on different data sources
o Automation of incident report filing
o Include reactions of 3+ reagents
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METHODOLOGY 2: REACTIVITY PROFILE EXTRACTION

• Web-scraped PubChem using the PUG-VIEW API to request information 
such as the reactivity profile and IUPAC name for a particular compound

• Split reactivity profile into sentences and extracted compounds, shown as 
embedded links, to form reactant groups along with the specific compound

• Filtered out sentences not containing hazard words to create warning 
messages for the reactant group

RESEARCH METHODOLOGY 1: GENSIM
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• Created a corpus with reactivity profiles of a 
list of compounds from PubChem

• Used Gensim to create a frequency list of 
select key words including:
o Explosive, flammable, combustible, 

accidental, hazard
• Used to determine which compounds are 

the most dangerous by comparing how often 
these key words are shown in profiles

Why Reactivity Profiles?
• Existence of the 

structured Reactivity 
Profile indicates of a 
hazardous reaction

• Contains all necessary 
information to file 
incident report

• Tf-idf model to sort reactivity 
profiles by highest frequency of 
hazard words
o Compares individual reactivity 

profile to pre-determined list of 
words

o Determines most dangerous 
compounds and reactions to 
add to CSL first

Chemical Name Similarity Score

Acetyl Chloride 0.62683517

Isopropylamine 0.6027288

Bromoform 0.55904955

Ethyl Chloride 0.5437039

https://pubchem.ncbi.nlm.nih.gov/
https://radimrehurek.com/gensim/
https://pubchem.ncbi.nlm.nih.gov/docs/pug-view
https://cameochemicals.noaa.gov/
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