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Emerging Aspects of Lab Safety

The 2011 report "Experimenting with Danger" from U.S.
Chemical Safety Board, which discussed 3 research lab events
was a cultural watershed for academic labs.
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National Responses to the CSB

The CSB report led to follow up from:
— The ACS Advancing Graduate Education report
— National Academy of Sciences Safe Science Report
— APLU Safety Culture toolbox
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Key APLU Report Recommendations

* Develop a risk assessment process
for laboratory safety that is integral to
all activities conducted in the
laboratory or the field.

 Embed safety communication in
laboratories, classes, departments
and throughout the wider campus.

Ad eto/im‘pi}}meétilng as—s

- | SAFETY CULTURE _

* Institutions should provide laboratory Fuliite it
safety education and training for ||
students, faculty, EH&S staff, and

department heads.




The New Public Expectation

NFPA 45 Chapter 12, 2015
Instructor Responsibilities

1. Documented hazard risk

assessment HEY KIDS,
WATCH THIS

2. Safety briefing for students prior
to the start of each experiment to
review the hazards of the
chemicals used, the PPE required
for the experiment, and review
emergency procedures.

The Big Deal: These requirements are
protocol specific, not a generic set of
rules for lab classes




Lab Safety requires a System,
not a Solution

Managing lab hazards involves
organizing 5 strategies into a resilient
system:

1. Hazard Analysis and Reduction
2. Engineering Controls -—
3. Training and Oversight which »f Adjust the

Chemistry to
Minimize the

support Situational Awareness — Hazards

4. Personal Protective Equipment

5. Emergency Planning and Response
Safety Culture is the element that holds
the system together as situations change




The RAMP approach to
Building a Lab Safety System

Developing a Chemical Safety
system involves addressing six

Lab Safety iRAMP

elements:

EHS Culture

Hazard |dentification

Risk Assessment
Managing Safety
Planning for Emergencies
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Protecting the Environment Erom Stuart and

McEwen. 2016



C0O2 RAMP and Bowtie
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Risk Assessment is a Chem Informatics
Challenge as well as an EHS challenge

« Currently, it's Caveat emptor: Chemistry
LAB SAFETY RULES
textbooks and laboratory manuals provide a set P,

of generic rules, followed by "see the MSDS". [7]ss it

 For example, Wikipedia provides links to g;”g;f“mhb

othing.
b coat/aprons, hair
close-toed shoes)

random MSDS sources; Linkrot is a serious Mm

to do so.

problem some sources are kaput, many are D
dated. |

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&?




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




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
snyc Apply Data t — @
| wmproved Saety ulr Make Decisic S it
Plan, Protect Document the Process

Share Lessons Learned and Outcome



Emerging Lab Safety Info Resources

Risk Assessment Process overviews

| Jrudent

AAZARD

/] acticesy
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ASSESSMENT i» &

http://www.acs.orqg/
hazardassessment

Chemical
Laboratory
Safety and
Security




Safety Education Guidelines

AMERICAN CHEMICAL SOCIETY 3
Guidelines b )
for Chemical
Laboratory
Safety in

AMERICAN CHEMICAL SOCIETY

Guidelines
for Chemical
Laboratory

Safety in
Academic
Institutions

Secondary

http://www.acs.orqg/safety




PubChem LCSS:
Information Literate Safety Information

OPEN

CHEMISTRY

Pub@hem |c.cuce

LCSS Safety sm flg:’ CID 241

PUBCHEM > COMPOUND > BENZENE > LCSS

Benzene

PubChem CID: 241
@ Chemical Names: Benzene; Benzol; Benzole; Cyclohexatriene; Pyrobenzole; Benzine
Molecular Formula: CgHg

Search Compounds Q

& Download & Print @ share © Hep
Read about the LCSS project

* Cite this Record

13 Information Sources

8 Flammability and Explosivity
9 Stability and Reactivity

10 Storage and Handling

11 Cleanup and Disposal

12 Additional Considerations

Information Sources

Molecular Weight: 78.11184 g/mol 1. BENZENE from HSDB 35
2. BENZENE from ILO-ICSC 0015
Peer-Review Status: 05.06.2003 Validated
o Contents & - - 3. Benzene from NIOSH-PocketGuide npgd0049

1 GHS Classmcatlon 4. BENZENE from OSHA Occupational Chemical DB 491
1 GHS Classification 5. Benzene from CAMEO Chemicals CBNOAA00000000002577
2 Identifiers 6. Coal tar oil, [heavy distillate] from CAMEO Chemicals CBNOAAOCCCCO00001158
I 7. CDC-ATSDR Toxic Substance Portal tsp-22

sl 8. EPA Chemical Data Report 71-43-2

4 Toxicity Data Signal: Dgr 9. REGULATION (EC) No 1272/2008 601-020-00-81
5E re Limits H225 - Highly flammable liquid and vapour 10. EPA Air Toxics epaair_17

H350 - May cause cancer 11. PubChem
6 Health and Symptoms :g;g :,May cause genetic defects " Data deposited in or computed by PubChem
7 First Aid H304 - May be fatal if swallowed and enters airways

H319 - Causes serious eye irritation
H315 - Causes skin irritation

¥ from REGULATION (EC) No 127

Source Name: REGULATION (EC) No 1272/2008
Sowrce ID: 601-020-00-81
URL: http://www.reach-compliance.eu/english/compliance/CLP/CLP-Initial-Version.htm!



Safety Info Exploration Tools

woUD

(123)

©DUUKS

(“25) H (@50) H (170) H “6) ‘

Al Unenmican Saety
(1,816) (385)

Regulatory || Websites ‘

(140) (223)

() Results1-200f1,816 Sortby: Rank 7 Limitto: All Collectiol 3
w « 2345 »m

O sk
Search Summary Acetone

. Jay A. Young
1,816 top results from 766,175 found in all 2001-09-01
sources

The hazards of acetone are described.
J. Chem. Educ.

DOI: 10.1021/ed078p1175

ACS Publications

Deepwebtech
Search Engine

39 of 39 sources complete

[Tapics ‘ Visual O Aok
Acetone
All Result:
jesults Lloyd C. Cooley
1937-01-01
Ind. Eng. Chem.

IUPAC name
acetone or propanone
Systematic IUPAC name

DOI: 10.1021/ie50336a020
ACS Publications

O etk propan-2-one'
R oetone Other names
T. P Walker « Dimethyl ketone[2]
1940-01-01 « Dimethyl carbonyl
Ind. Eng. Chem. « B-Ketopropane!
DOI: 10.1021/ie50369a025 « Propanone'
ACS Publications « 2-Propanone 2
« Propan-2-one
D dkkk . Dimethyl formaldehydel*!
Acetone -~ Durnanatin enirit (arshair(5)

ChemicalTagger

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

. An oven-dried round-
BRI LG ER SR Bto cool in a desiccator over anhydrous
with an overhead mechanical stirrer , the glass rod of which is fitted with 7.2 x 2 cm paddle , coated with lubricant (

e m a e r Note 1 ) and sheathed by a 34/45 jointed glass stirrer bearing . The remaining three necks are fitted with a thermocouple in
a 24/40 adapter , an line connected to a 24/40 adapter , and rubber septum .
chilBthe flask is charged with MA 250-mL pressure-|
equalizing addition funnel with a 24/40 joint [ER{ISCIRLRGER{I WIS Bthe reaction set-up is flushed with

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

@Actions:

OApparatusAction

DApparatus_or_Tools:

OApparatus

O Conditions:

OTimePhrase

@Molecules:




Lab Safety is a Creative Process

Safe Decision-Making B :
rests on 4 elements: ooms
Taxonomy

Situatio wareness
(adjustin nexpected) Creating
Analyzing
_ o
Remembering



Lab Safety Resources

Safe Decision-Making Relevant
rests on 4 elements: Educational

) ] Resources
Situatio wareness
(adjustlng‘nexpected) APLU Report

Safe Science

= .

ACS Education
Guidelines



The Vision Beyond 2015

« 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

« What is emerging is 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
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Information Practices
that Support this Vision

ComposedOt

Requirements \

o " I » Organization

Ontology: the machlne_ 3 1 e
readable system of definitions e e ——
and links between those o~

Logical structure

Data
Behavior AllocatedTo Metadata

Interfaces Rules

definitions r

ProvidesService
Uses Type
i EvtoEnegn| Rukipe ‘
- . .
 Annotation: the human G
" Location

Protocol stack

process (perhaps machine-
assisted) of prioritizing data
elements and making P T I e ey s ettt B
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The Opportunity and the Challenge

Academic Culture

Undergraduate Skills
Identified by the ACS CPT
1. Problem Solving Skills

2. Chemical Literature and
Information Management Skills
3. Laboratory Safety Skills

4. Communication Skills

5. Team Skills
6. Ethics

Undergraduate Professional
Education in Chemistry

Street Culture

From the “UK Days Out”, July 2012:
Professor Nitrate's Mad Lab a gang of
hugely excited children were shown
how to build rockets, ... and create
worryingly large explosions using
unidentified chemicals.



