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Pondering the Future, ca. 2011
Go off and do 
great things!

?????

How will I keep my group safe?

How can I help my students think proactively about safety?

What resources are available if we’re not sure about a procedure?



Early Safety Initiatives in the Group
Opened each group meeting with a “safety scenario”

Started building an internal database of Safe Operating Procedures (SOPs)

Thinking at the departmental level: better training? safety course? safety team?



2013 NSF CAREER proposal — DECLINED

Paying attention to safety at UNC is laudable, of course, but seems 
to be something that ought to be done as part of modern graduate 
education. Perhaps if the PI developed safety-related materials and 
made the[m] accessible to the public and/or our professional 
community, then the activity would have a broader impact. 
Done well, it actually would be quite useful. 

A Seed is Planted



Surveying Safety Web Resources…
?????

plus journals, C&EN, etc



Surveying Safety Web Resources…
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Prof. Ian Tonks
Univ. Minnesota



A Seed is Planted
!!!! !!!!



The Safety Net safetynet.web.unc.edu

A curated collection of information and resources on safe 
practices in academia

Goal: increase communication on lab safety

Splash page art backstory…
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The Safety Net

What’s on the site?
• Safe Operating Procedures (and available templates and submission forms)
• Laboratory resources (signage, checklists, safety minutes, templates etc)
• Published synthetic procedures that address safety concerns
• Physical properties tables (links to important data sets)

safetynet.web.unc.edu



• Step-by-step instructions for routine tasks
• Part of a holistic approach to training in research laboratories

• Not a replacement for comprehensive training and mentoring

Safe Operating Procedures (SOPs)



Safe Operating Procedures (SOPs)
• Step-by-step instructions for routine tasks
• Part of a holistic approach to training in research laboratories

How the Miller lab uses SOPs

“see-do-teach”



Key questions
• Does this procedure need a SOP?
• Who will write the SOP? Who will check & revise? What is the “right” way 

to perform the procedure?
• What information & details are essential? What makes a great SOP?

Safe Operating Procedures (SOPs)

https://www.sketchbubble.com/en/presentation-standard-operating-procedure.html

https://www.sketchbubble.com/en/presentation-standard-operating-procedure.html


Safe Operating Procedures (SOPs)

Miller group 
ca. 2017



Miller group observations
• Student leadership and participation is essential; the more detail & photos, the better
• Group-wide review and checking always leads to improvement
• Treating SOPs as living documents promotes critical reading & revision
• Sharing widely/publicly provides a forum for feedback and discussion
• Redundancy sparks dialogue: The Safety Net has multiples of “same” SOPs 

Safe Operating Procedures (SOPs)



Used at DOW 

Moved to UMN

Then to UNC

Safe Operating Cards (SOCs)
Informational cards posted at fume hoods during unattended reactions



Promote Hazard Assessment
• Filling out a SOC requires thoughtful 

assessment of potential hazards

Increase Communication
• Promotes dialogue about potential hazards

Increase Awareness
• Researchers are aware of ongoing processes
• Researchers engage beyond their project

Why Use SOCs?

SOCs are easy to implement 
and easy to use

Templates available 
on The Safety Net



Example SOC



Example SOC

UNC power outage in April 2019
SOCs enabled safe and efficient 

shutdown and evacuation

Disclaimer: This photo is 
not Chapel Hill



Checklists
If checklists help save lives in the operating room or during aircraft emergencies, 
maybe they can help in a research lab!



Why Use Checklists?

Essential Reminders
• Critical information, readily available during routine operation or in an 

emergency 
• Not a how-to guide or replacement for SOP, just key reminders

Increase Communication
• Clear communication of important information
• Frequent reminders help lock in “muscle memory”

Increase Awareness
• Helps combat complacency, forgetfulness, or panic in an emergency
• Locks in learning accumulated during training/mentoring



Example Checklists





The Safety Net

Statistical Overview
• Launched in 2017

• 54 SOPs (36 Miller, 16 Tonks, 1 Yang, 1 Saouma)
• Dozens of researcher-developed resources

• Average of ca. 175 visitors per month
• Peaks above 1,000 visitors per month

safetynet.web.unc.edu



Weekly visitors (last 90 days)

The Safety Net safetynet.web.unc.edu



The Safety Net safetynet.web.unc.edu



The Safety Net Today

1. Be creative in promoting a culture of safety

2. Refine and test internally with students leading

3. Share widely and invite dialogue



Looking Forward
Lots of ways we can improve The Safety Net

Fostering communication 
How can we efficiently share innovations across institutions and between 
industry and academia?

Expanding scope
How can we find new partners and diversify portfolio of SOPs and other 
resources?

Reaching a broader audience
How can we reach more researchers? 

One way is to write in chemical research venues…



https://www.sciencedirect.com/science/article/pii/B9780081026885000921

Comprehensive Coordination Chemistry III



Thank You!

safetynet.web.unc.edu  

safetynet.web.unc.edu

http://safetynet.web.unc.edu/
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dimethyl sulfide

dimethyl sulfone

dimethyl sulfoxide

dimethyl sulfate

dimethyl disulfide

dimethyl sulfite

Dietary 
supplements or 
food additives



dimethyl sulfide

dimethyl sulfone

dimethyl sulfoxide

dimethyl sulfate

dimethyl disulfide

dimethyl sulfite
PEL = 0.1 ppm!
GHS Category 1 
• Skin corrosion
• Sensitization
• Eye damage
• Carcinogenicity


