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Increasing Concerns about Lab Safety

The Research Lab

A new proposal for

campus fire safety
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Eliminating Flash Fire Hazards by Substituting or Minimizing the use of Flammable
Chemicals and Performing an Effective Hazard Review Will Prevent Injuries




Chemical Safety requires a System
rather than a Solution

Successfully managing chemical hazards in complex setting
involves organizing five basic protection strategies into a
resilient management system.

The Safety System is held together by a group's Safety Culture
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So Attention Turns to Lab Safety Culture

Lab safety culture is continuing to evolve under scrutiny from
government, professional and scientific organizations.
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Safety Information Tools
and Safety Culture

Prevailing Types of Safety Information

Raw Safety Data Rules and I SOPs Risk Assessment
+ Common Sense Oversight and Communication

Natural Instincts

Reactive Dependent Independent




The Current Chemical Safety Info-scape

* Is caveat emptor: Chemistry textbooks, laboratory manuals
and J Chem Ed articles generally say "be careful, see the

MSDS".

* For example, Wikipedia provides links to MSDS sources with
no sense of why that source was selected and linkrot

abounds

* Resources are stakeholder-specific, e.g. CAS numbers are
a standard tool in the hazmat world, but a big problem in the

research world

Material Safety Data Sheet | edit]

The handling of this chemical may incur notable safety
precautions. It is highly recommended that you seek the Material
Safety Datasheet (MSDS) for this chemical from a reliable source
and follow its directions.

« Mallinckrodt Baker &
« Science Stuff&@
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The Evolution of
Chemical Safety Information

1990's Basis for Data Provided

2000's

1980's

1970's

Chemical Safety Information Source Hierarchy

Typeiersaurse Increasingly
user-
specific and
well-
defined;

also
increasing
voluminous




Moving to the Process: The RAMP approach
to Building a Lab Safety System

Developing a Chemical Safety

system involves addressing six
elements:

EHS Culture

Hazard Identification

Risk Assessment
Managing Safety
Planning for Emergencies

Lab Safety iRAMP
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Protecting the Environment

From Stuart and
McEwen. 2016



Connecting to the Educational Mission:
Risk Assessment is a Research Process

The RAMP model of Association of College and

Chemical Safety Research Libraries Information
Literacy Skills

Safety culture Scope the Inquiry

Lab Safety iRAMP

Collect Data

Evaluate the

L
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Share Lessons Learned and Outcome



The Situation Moving Forward

« The emerging web favors:

— Sites designed as a nodes in the
network rather than Sources of Truth

— Contextual Usability (use of the
information beyond the screen)

— Open source peer curation, building

on the examples of e-mail lists and
Wikipedia




There are Many Different Needs
for this Information

Academic Stakeholders

Students
Researchers
Institutions: Faculty
Research Departments
Funding
Regulatory

oy Safety Officers
Librarians




Safety Office Use Cases
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Chemistry Educator Use Cases

« Chemical profiling for lab safety curriculum
(download LCSSs for chemical lists)

» Teaching information literacy in RAMP process
(searching for information and comparing data sources)
* Analyzing procedures for chemical, equipment
and process hazards

ChemicalTagger

University of Cambridge > Department of Chemistry > Unilever Centre for Molecular Science Informatics

. An oven-dried
[sTeade]s o ITs RIS QTN I[WTe B0 cool in @ desiccator over anhydrous , the central joint is equipped
with an overhead mechanical stirrer , the glass rod of which is fitted with 7.2 x 2 cm paddle , coated with lubricant (

Note 1 ) and sheathed by a 34/45 Jomted glass stirrer bearing . The remaining three necks are fitted with a thermocouple in
a 24/40 adapter, an D

and [GERIERAE charged.with

see Note 3 for an image of the reaction setup ) .
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Researcher Use Cases

Experimental planning
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Capturing lab risk X & ‘
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assessments and any Caution! tert-Butylithium is extremely pyrophoric and must not be allowed
IeSSOnS Iearned to come into contact with the atmosphere. This reagent should only be

handled by individuals trained in its proper and safe use. It is recommended

: : that transfers be carried out by using a 20-mL or smaller glass syringe filled
Publication of safety o et B

to no more than 2/3 capacity or by cannula. For a discussion of procedures

notes as part Of for handling air-sensitive reagents, see Aldrich Technical Bulletin AL-134.

Org. Synth. 2013, 90, 316-326
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and documentation Reactivity and associated hazard analysis
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Associated exposure control information
Alternative reagents or reaction pathways

research group culture lterative over repeated experiments




Today's Goal:
Map the IRAMP Landscape

 ldentify Pain Points

* Ontology B B R
- Safety community - N T
annotation process —ry =
* Operational implementation .
 |dentify Power Points w |
« The GHS " - :;,/ e o ::-';:‘;
e PubChem LCSS L g \ o

* Educational use cases
« Assess emerging opportunities
« ChemTagger
 Deepwebaccess Chemical Safety browser
« ACS resources: Hazard Assessment web site, Safety
Education Guidelines



Next Steps

« Hackathon 2017 Needs:
« Stakeholders
« Experts
* Projects
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Connecting to the Educational Mission

The RAMP model of Association of College and
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Lab Safety Education
supports Critical Thinking

Prudent Practices

involve 4 elements:
Taxonomy

Crg@itive
R n
Creating
Evaluating /
Analyzing
Understanding /
Applying
m h




Usability Study 1:

Comparing SDSs, Wikipedia and PubChem

Preferred Source
Bench Chemist 2 Sigma  Wikipedia Prudent  PubChem  Full Other Total
Aldrich  Chembox  Practices LCSS PubChem  Source
SDS LCSS Record
Supervising
Chemist - Whatisthe most  50.00% 0.00% 0.00% 50,00% 0.00%  0.00%
) important hazard 3 0 0 3 0 0 6
E":';::,T :,::a ' 3 associated with
this chemical?
Chemical
Informatics What other 50.00% 0.00% 0.00% 33.33% 16.67% 0.00%
hazards 3 0 0 2 1 0 6
Chemistry associated with
Lbrasien this chemical
) should be
°"§{“um 1 considered?
What hazard 33.33% 0.00% 0.00% 50.00% 0.00%  16.67%
specify) control 2 0 0 3 0 1 6
recommendations
0% 10% 20% 30% 40% 50% 60% 70% 80%  90% 100% should apply to
this use of
Chemical X?
Would you need 20.00% 0.00% 20.00% 20.00% 0.00%  40.00%
to review safety 1 0 1 1 0 2 5
. information for
Which of these sources =™
tomake a

I d f. ? complete risk
t t ntf
would you go to first? = mee
after reviewing
this source?



Usability Study 2: Investigating
Public Chemical Safety Information

Scientific Audiences
(Principle Investigators)

- Flashpoint
- LD50’s
- Odor threshold

Bench Chemists
(lab staff) LOSUB  (CChemical Based )

- Flinn’s List of the “40 Devils” data
- Not Voodoo “Rookie Mistakes” collection and

- Word of Mouth data views

Lab Lore and Wikipedia
Lessons

Learned ChemBoxes

Institutional

Policy The General Public

Statements IGHES
. and - GHS statements
G’rocess Oriented ) Pio e = NEBAHlarncnes

- Miscellaneous notes
in the wiki article

Emergency Response Plans
Waste Disposal Programs
Ventilation Support

General training Support

External Audiences
(Funders and Regulators)



Looking for Structure in the Electronic Data

Millions of chemicals;

' ;']‘;"‘I’D'j‘g%iiesm 3500 with GHS info ow g
chem safety overlap is there
information between the two?
i ?
L eree: PubChem /
quality is it data
(including collection and

consistency & 10,000 Chemboxes

data views

provenance
information)?
f Wikipedia . How large is
/ ChemBoxes the Wikipedia
chem safety
information

Key safety information fields: universe?
- GHS class designation(s) and + How high

signalword | quality is it?
- NFPA diamond information



The Results

 PubChem has an LCSS view for about 5000 chemicals;
Wikipedia has Chemboxes for about 10,000 chemicals

 Of those in the PubChem LCSS collection,
about 30% have a ChemBox entry in Wikipedia

* 4% of the Wikipedia collection has GHS information;
12% of the Wikipedia collection has NFPA diamond

information

Not in Wikipedig In Wikipedia

GHS Hazard Statement

NFPA 704

Total

2441

1038

157

431

3486

%

70.02%

29.78%

4.50%

12.36%




Users Study 1:
Chemist's Safety Information Needs

Q9 What chemical hazard information do
you need to plan and conduct your
experiments safely?

Answered: 640 Skipped: 5

Hazard symbol
(e.g., GHS);

National Fire
Protection...

Common
properties...

Handling
procedures;

Emergency
procedures;

information ...

Other (please
specify)
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Users Study 1:
Chemist's Safety Information Sources

Q10 Where do you usually find this
information?

Answered: 641 Skipped: 4

Safety Data
Sheets (SDS);

Lab or
department...

Inventory
system;

Web search;

Other (please
specify)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%



Users Study 1:
Chemist's Value of ACS Info

Q15 What is the value of safety/hazard
information that comes from the American
Chemical Society?

Answere d: 637 Skipped: 8

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%



Users Study 2:
Safety Community's Value of Information
Sources

Q6 What types of resources provide the
most useful chemical hazard information
for those using chemicals?

Answere d: 115 Skipped: 1

Official
regulation...

Safety Data
Sheets or ot...

Chemical
property...

Operating
procedures;

Institutional
resources...

Peer
institution...

Texbooks (eg.
SACL, LCSS);

Books (such as
Prudent...

Other (please
specify)
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Users Study 2:
Safety Community's Missing Information

Q8 What kind of chemical health and safety
information is needed that isn’t currently
readily available to you?

Answered: 111 Skipped: 5

Lab
inventories;

Incompatibiliti
es;

Properties of
mixtures;

Process
hazards and...

Risk
assessment...

Near miss
database;

“Lessons
Learned”...

Regulatory
requirements;

Other (please
specify)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%



Moving Forward

* Focus groups this fall with a focus on high school
teachers and new chemists

* Formal survey in the spring of the larger chemistry
community



IRAMP Goals

 iRAMP vision: Capture the imagination of the academic
chemistry community by presenting an inspirational vision
of the chemical safety and chemical informatics

* iRAMP mission: Support a flexibly structured ecosystem
of data, workflow tools and domain expertise mapped to
the essential commonalities of the use case and content,
connected by good information management practices



IRAMP System Diagram

Chemistry InfoSystem Diagram

Mapping the pain points and the Powerpoint in the chemical infoscape

External Inputs:
- Funding

- Truet

- Definition of disciplines
- Etics

- Teamwork

Use Cases
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External Outputs:
- Public Perception
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- Technologies

- Problem soliving
- Policies




