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The Pistoia Alliance CSL project: An inspiration from BMS story

Trifluoroacetoxyborohydride

Original synthesis described in United States Patent 4,835,278
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Trifluoroacetic
acid
NaBH, > NaBH(F,CCO,),
THF

— Exothermic reaction
— Byproduct: hydrogen gas
— Powder dissolves rapidly, reaction not controlled, will consistently catch fire

— Lesson: Must use pelletized NaBH " dissolution controls reaction rate

* Ensuring That Lessons Learned Are Not Forgotten, Leveraging ELN to Transform the Safety Paradigm, Mark Manfredi (BMS), ACS Fall 2016 — CHAS Division talk
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Fall 2016- Winter

2017

e Reviewed
existing safety
data sources

e Agreed on data
to be collected,
etc.

e Configured data
entry system

e PA members

prepopulated the

Spring 2017 — Fall

2012

e Community
experiment began
4/2017 w 27
records

e C&EN Safety
Letters included

e Datathon held

e Hackathon won by

U Southampton:
Alexa+CSL+eLN

Early innovation journey: Ideation and prototyping

Driven by Pistoia Alliance and its partners

Winter 2018 -Spring

2020

*138 records in
Database

e Simplified
submission form

e Distributing .csv
file upon request

e Explored
sustainability
options

CSL public . e Connected with
database * Deposited CSL ACS/CAS team &
~ data to PubChem conducts member
N J (__ site visits .
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Test, learn and adjust CSL through partnering with CAS

Home > Resources > Press Releases > CAS Makes Commitment to Enhance Laboratory Safety by Partn

Home > Resources > Press Releases
> Launch of Pistoia Alliance Chemical Safety Library powered by CAS platform facilitates information sharing

CAS Makes
Commitment to
Enhance Laboratory
Safety by Partnering
with the Pistoia
Alliance for Chemical
Safety Library

New agreement will leverage CAS information management capabilities
to grow critical safety resource pioneered by the Pistoia Alliance for the
chemical community

Columbus, OH, and Boston, MA June 23, 2020 - CAS, a division of
the American Chemical Society specializing in scientific information
solutions, and the Pistoia Alliance, a global, not-for-profit members’
organization that works to lower barriers to innovation in life sciences
R&D, announced today the signing of an agreement under which CAS

Launch of Pistoia
Alliance Chemical
Safety Library
powered by CAS
platform facilitates
information sharing
between scientists
to improve
laboratory safety

New open access search platform simplifies access to critical crowd-

sourced reaction hazard information to reduce repeat incidents.

Columbus, OH and Boston, MA — (October 19th, 2020) — CAS, a
division of the American Chemical Society specializing in scientific

Team Work,
Innovation,
Creativity,
Individual
Commitment

Build-A-Thon to
deliver the CSL
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Proactively promoted CSL and lab safety through
marketing efforts, social media, and strategic alliances

== CAS
-
v A DIVISION OF THE i
'AMERICAN CHEMICAL SOCIETY Solutions v Resources v About v !

Community ~ Research & Consultancy ~ Solutions ~ News & Events ~

Included in ACS Safety
Portfolio
Published blogs to raise oMe | comu ———

awareness of CSL Safety and Community - A winning combination

Carmen Nitsche — March, 03, 2021 Q
:

Applied for ACS CHAS
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Afew times in a career, if you are lucky, you get to participate in a project that offers a chance to make a real difference

g ra nt tO d eve | O p C S L I n N : 1 ~ For me, that has been my involvement with the Pistoia Alliance Chemical Safety Library (CSL). When BMS in 2015
H a H proposed the idea of a community crowdsourced reaction safety database, support and funding flowed in. We were able
th e bOX Safety In num be rs: CO nn eCtI n g th € to launch a serious and sustained effort in collective community safety that continues to this day.
community to improve lab safety Whatis the CSL?

Ramesh Durvasula The CSL s a free online database made up of reaction incident information shared by companies and individual

SoHBE] EMTICEY 100 Heseanel Ly ieseatch kb scientists to advance laboratory safety for everyone. You can look up records via the web interface or request the entire

P Y

SR B database as a CSV file. We focused on reactions-gone-wrong and near-misses because, unlike individual reagent
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y Signed MOU with CSHEMA as Strategic Alliance Partner in
tAf=) Alli CSHEMA C S August 2021, attended its annual meeting in July 2022 and
| | N safety week in 2023
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CSL (safescience.cas.org) page views and usage metrics

£ Chemical Safety Library x + = a =
&« [¢) # safescience.cas.org o 2 % C % 0O
P - =
e
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= Submit an Incident
View Incident Submissions

The Pistoia Alliance Chemical Safety Library (CSL) provides unique crowd sourced data content containing hazardous reactions that can be used to alert scientists to
potential dangerous experiments. CAS, a division of the American Chemical Society, is committed to increasing safety in the lab and has provided this open access

platform to serve scientists worldwide.

Search by CAS Registry Number, CSL Number, Chemical Name, SMILES, InChi, InChi Key, or MCFD Numbers

Enter a query...

Learn more about boolean searching in the Chemical Safety Library. By using the Chemical Safety Library you agree to the Terms of Use.

Copyright © 2023 American Chemical Society. All Rights Reserved. | ZRICP#130470755-3

About Contact Us Legal
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A total of
~147K page views
~22K unique users

~ 550 registered users
~ 10 new submissions

Users~ by Country

Users

4.6K

01
Jul

* July-October usage data from Google Analytics

COUNTRY

United States
Japan
Germany

China

United Kingdom

Mexico

India

01 01
Sep Oct
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Connected with Purdue Data Mine to leverage Al for content extraction
Educated data science students lab safety and chemical information resources

The Data Mine

7 =) PURDUE

Chemical Safety Library

Christian Durbin, EunGyun Lee, Nicole Lu, Joel Kuriakose, Sophie Zhou

INTRODUCTION

Pistoia Alliance and CAS: Not-for-profit organizations committed on obtaining

UNIVERSITY

Pistola'Alliance CAS

Amarican Chamical Saciety

RESEARCH METHODOLOGY 1: GENSIM METHODOLOGY 2: REACTIVITY PROFILE EXTRACTION —

.

crowd sourced data to promote safety in laboratories
Pistoia's CSL: An open access platform developed by CAS that provides

Created a corpus with reactivity profiles of a
list of compounds from PubChem

Pub©hem

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

2023 spring semester

Why Reactivity Profiles?

* Existence of the
structured Reactivity
Profile indicates of a
hazardous reaction
Contains all necessary
information to file
incident report

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

* 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

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

PROJECT WORKFLOW

.

5 students + 1TA

Reactiat | hydeoges
Reactaal 2: | amisopropas-2-01
Wi Sessage: Flammable h as hycrides.

Reactant | hydeazine hydrale
Resctiat 2: 1 chloeo-24-dinitrobsrasns.

— CSL advisors one hour/week

Warning Message: The miare hdrazin:
o I = B = || ==
— Waming Message: e 891m, 1991,
‘ - 5 * Tf-idf model to sort reactivity
List of kF'“:" "”d Compare back Sort chemicals by profiles by highest frequency of W Similarity Score
“ - “ -“ reactivity ey hazar 1o reactivity highest frequency hazard words i
profiles Wonts: profiles =most dangerous o Compares individual reactivity Scetvio i
profile to pre-determined listof ~ Isopropylamine  0.6027288
Frequency of Top 15 Hazardous Words

words Bromoform

0.55904955
e e ? Compounds amreacions : Developed ~1,000 ranked
profiles reagents - 1500 compounds and reactions to Etiyl Chioride  (0.5457039 y
add to CSL first

1250

” s NAzards information from
PubChem through data
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Reagent(s) 500

* Sorted through the corpus using dangerous word frequencies

20 * Formed an organized list of 2+ reagent reactions with warning messages that
fuﬁ;"uﬁm“;m can be manually inputted into the CSL
SMILES: BrBe o *  Nextsteps:

InChi: InChi=18/8r2/c1-2 g 2x1 E £ % § §SEL S o Running key word searches on different data sources u L "
Inchi Koyt GOTEXPTEHREG-UNFFFAQYSAN IEE RSN RESEE R i ket :
] £ES % ] % g & o Automation of incident report filing I In a Orl
SuLrIcAGD §é s £ & Include reactions of 3+ reagents l I I I I I I l
CAS RN: 7664939 i

MFCD: MFCDO0064585.

Sample Entry b e LR . e ACKNOWLEDGEMENTS & REFERENCES
r—— S12,340h(H2,1,2,3,) 9.2 Reactivity Profile

InChi Xay: QACYINCQODCNURD- Special thanks to:

O * Pistoia Alliance Advisors: Gabrielle Whittick, Qiong Yuan, Mark Manfredi,
Grace Baysinger, Thomas Vickery, Ralph Stuart, Jian (Jeff) Zhang

* Data Mine Mentors: Rachel Pfeifer, Ryan Altman, Nick Rosenorn, Nick

Lenfestey, Mark Ward, Maggie Betz, and Data Mine Staff

Ing acstic ack in caual mekar

SOBIUM BROMIDE

CAS RN: 59217.63., 7647.156

MFCD; MFCDO0003475.

SMILES: [Nav) (8r-]

INChi: InChi=15/8rH N/ Mg+ 1p1

INChi Key: JH|LSTNAGRQEKS-UHFFFACISAM

References:
PubChem

4610747750,

Gensim PUG Cameo Chemicals

_ The Data Mine Corporate Partners Symposium 2023 -
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Conducted workshops with
University of Minnesota
Lab Safety Officers (LSOs)
and validated 120 records
from Purdue work

— 17 LSOs/graduate students

— 2-day, 4-hour workshops

— Refreshed on RAMP

— Learned about using Al for chemical safety
— Met with industry experts

— Reviewed content created by Purdue

— Submitted 120 records to CSL

8 © 2023 American Chemical Society. All rights reserved.
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Thank you to the Lab Safety Officers at the Joint Safety Team - University of
Minnesota for attending workshops on #RAMP. Attendees reviewed content
created by The Data Mine - Purdue University Chemical Safety Library (CSL)
project and submitted 120 hazardous reaction incidents from the literature into the
CSL. This project was initiated by CAS-Pistoia Alliance CSL advisory panel and
supported by the Innovative Project Grant from the ACS CHAS Division. Learn more
about promoting lab safety: https://ow.ly/Ocn850PpmhP
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CSL-CAS Advisory Panel review and guide CSL development

Chair Elected: Mark Manfredi, Senior Manager of BMS (retired in April) &

Current Advisors:
Grace Baysinger, Chemistry and Chemical Engineering Librarian at Stanford; ACS CINF
George Athens, R&D EH&S and Learning Director, Dow
Christopher Kolodziej, Chemical Hygiene Officer at UCLA, CSHEMA
Thomas Vickery, Senior Engineer, Process Research and Development, Merck

CHEMICAL
SAFETY LIBRARY

Meghan Lafferty, Chemistry, Chemical Engineering & Materials Sciences Librarian, University of Minnesota
Ralph Stuart, Chemical Hygiene Officer at Keene State College, ACS CHAS (retired)

Chengjian Zhu, Dean of the School of Chemistry and Chemical Engineering, Nanjing University, China
Gabrielle Whittick, Director of GMW Consulting, Pistoia Alliance

Qiong Yuan, Director of Innovation, CAS

We deeply appreciate the support and contributions of Executive Leaders Kathy Gibson (head of CAS Innovation), Becky
Upton(President of Pistoia Alliance) and former Chair Carmen Nitsche (General Manager of CCDC) and former Advisors:
Alison Frontier (University of Rochester) and Ramesh Durvasula (Lilly Research Labs).
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Scale up and adoption: Your attention and support is needed

Be an educator: Cite this resource to lab workers for their awareness
Be a contributor: Submit an incident record to CSL from your reading, experience, and learning

Be a collaborator: Share your resources to help us improve CSL

Be a champion in your organization for CSL: Promote CSL and download database for internal use

Be an advisor: Attend our monthly meeting and provide input/feedback

Our congratulations to Pistoia Alliance for ‘ CSL will become part of the CAS
this great initiative! Innovation portfolio in 2Q/2024 since we

value safety!

Contact Dr. Qiong Yuan at gyuan@cas.org for opportunities to work together on CSL!
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