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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 

American Chemical 
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National Academy of 
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Lab safety culture is continuing to evolve under scrutiny from 
government, professional and scientific organizations.   
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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 
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Moving to the Process: The RAMP approach 
to Building a Lab Safety System 

Developing a Chemical Safety 
system involves addressing six 
elements: 
1.  EHS Culture 
2.  Hazard Identification 
3.  Risk Assessment 
4.  Managing Safety 
5.  Planning for Emergencies 
6.  Protecting the Environment From Stuart and 

McEwen. 2016 



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

The RAMP model of  
Chemical Safety 

Association of College and 
Research Libraries Information 

Literacy Skills 
Safety culture Scope the Inquiry 

Recognize hazards Collect Data 

Assess risks Evaluate the Information 

Manage safety Apply Data to  
Make Decisions 

Plan, Protect  
Share Lessons Learned 

Document the Process  
and Outcome 
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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 
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Faculty 
Departments 
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Researchers 

{ Institutions: 
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Safety Office Use Cases 

•  Inventory systems 
(consolidated data 
stream) 

•  Control Banding 
(safety planning) 

•  Incident analysis 
•  Reactivity classification  
•  Research tool for 

safety system studies 
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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  

LR
M 



Need for Targeted Information: 
•  Identification of reagents, products 
•  Reactivity and associated hazard analysis 
•  Associated exposure control information 
•  Alternative reagents or reaction pathways 
•  Iterative over repeated experiments  

•  Experimental planning 
•  Capturing lab risk 

assessments and any 
lessons learned 

•  Publication of safety 
notes as part of 
Supplemental 
Information 

•  Use of safety info tools 
and documentation 
promotes safe 
research group culture 

Researcher Use Cases 
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Today's Goal: 
Map the iRAMP Landscape 

•  Identify Pain Points 
•  Ontology 
•  Safety community  

annotation process 
•  Operational implementation 

•  Identify Power Points 
•  The GHS 
•  PubChem LCSS 
•  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  
Chemical Safety 

Association of College and 
Research Libraries Information 

Literacy Skills 
Safety culture Scope the Inquiry 

Recognize hazards Collect Data 

Assess risks Evaluate the Information 

Manage safety Apply Data to  
Make Decisions 

Plan, Protect  
Share Lessons Learned 

Document the Process  
and Outcome 
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Lab Safety Education  
supports Critical Thinking 

Prudent Practices  
involve 4 elements: 

Creative 
Reflection  
(Lessons 
Learned) 

Cultural Awareness  
(modeling behavior) 

Education and Training  
(developing local Risk 

Assessments) 

Common Sense  
(using GHS and Wiki-wisdom) 

Bloom's 
Taxonomy 

Creating 

Evaluating / 
Analyzing 

Understanding / 
Applying 

Remembering 



Usability Study 1:  
Comparing SDSs, Wikipedia and PubChem 

1 

2 

2 

3 
1 

Which of these sources 
would you go to first? 



Usability Study 2: Investigating 
Public Chemical Safety Information 



Looking for Structure in the Electronic Data 

•  How large is 
the PubChem 
chem safety 
information 
universe? 

•  How high 
quality is it 
(including 
consistency & 
provenance 
information)? 

•  How large is 
the Wikipedia 
chem safety 
information 
universe? 

•  How high 
quality is it? 

How much 
overlap is there 
between the two? 

Key safety information fields: 
-  GHS class designation(s) and 

signal word 
-  NFPA diamond information 

10,000 Chemboxes 

Millions of chemicals;  
3500 with GHS info 



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 



Users Study 1:  
Chemist's Safety Information Needs 



Users Study 1:  
Chemist's Safety Information Sources  



Users Study 1:  
Chemist's Value of ACS Info 



Users Study 2:  
Safety Community's Value of Information 

Sources 



Users Study 2:  
Safety Community's Missing Information 



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 
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