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Have Questions?

Type them into questions box!

“Why am | muted?”

Don’t worry. Everyone is muted
except the presenter and host.
Thank you and enjoy the show.

Contact ACS Webinars ® at acswebinars@acs.org

5 ACD e

@AmerChemsSociety

@AmericanChemicalSociety @AmerChemSociety

https://www.linkedin.com/company/american-chemical-society

Contact ACS Webinars ® at acswebinars@acs.org



Check out the ACS Webinar Library!
An ACS member exclusive benefit
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Hundreds of presentations from the best and brightest minds that chemistry has to offer are available to you on-demand.
The Library is divided into 6 different sections to help you more easily find what you are searching.

Professional Development

P View the Callection

Learn how to write better abstracts, deliver more
engaging presentations, and network to your next
dream job. Brush up on your soft skills and seta
new career path by mastering what can not be

taught in the lab.

Culinary Chemistry

P View the Callection

Why does food taste beter when itis grilled or what
molecular compounds make a great wine? Discover
the delectable science of your favorite food and
drink and don't forget to come back for a second

helping.

Technology & Innovation

P View the Collection

From renewable fuels to creating the materials for
the technology of tomaorrow, chemistry plays a
pivotal role in advancing our world. Meet the
chemists that are building a better world and see

how their sdence is making it happen.

Popular Chemistry

P View the Collection

Feeling burdened by all that molecular weight?
Listen to experts expeund on the amazing side of
current hot science topics. Discover the chemistry of
rockets, how viruses have affected human history,

or the molecular breakdown of a hangover.

Drug Design and Delivery

P View the Collection

The Drug Design Delivery Series has builta
collection of the top minds in the field to explain the
mechanics of drug discovery. Discover the latest
research, receive an overview on different fields of
study, and gain insight on how to possibily

overcome your own med chem roadblocks.

Business & Entrepreneurship

P View the Collection

How do ideas make it from the lab to the real world?
Discover the ins and outs of the chemical industry
whether you are looking to start a business or desire

a priceless industry-wide perspective.

https://www.acs.org/content/acs/en/acs-webinars/videos.html

Learn from the best and brightest minds in chemistry! Hundreds of webinars on
diverse topics presented by experts in the chemical sciences and enterprise.

Edited Recordings are an exclusive ACS member benefit and are made available
once the recording has been edited and posted.

Live Broadcasts of ACS Webinars® continue to be available to the general public
several times a week generally from 2-3pm ET!

A collection of the best recordings from the ACS Webinars Library will occasionally
be rebroadcast to highlight the value of the content.

WwWw.acs.org/acswebinars



https://www.acs.org/content/acs/en/acs-webinars/videos.html
http://www.acs.org/acswebinars

YOUR CAREER

ChemI|DP™

ChemIDP.org

acsoncampus.acs.org/resources

ACS PUBLICATIONS

Publishing Resources

publish.acs.org
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WITH CHEMISTS AND
OTHER SCIENCE
PROFESSIONALS

CAS SciFinder Future Leaders

171 alumni, 35 countries
and over 120 institutions

G
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W Chemistry for Life"




ACS Career Navigator:
Your Home for Career Services

Whether you are just starting your journey, transitioning jobs, or looking to brush up or learn new
skills, the ACS Career Navigator has the resources to point you in the right direction.

We have a collection of career resources to support you during this global pandemic:

Professional Virtual Career ACS Leadership Career Navigator LIVE!
Education Consultants Development System
ChemIDP College to Career ACS Webinars Virtual Classrooms

Visit www.ACS.org/COVID19-Network to learn more!
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http://www.acs.org/COVID19-Network

A Career Planning Tool For Chemical Scientists

ChemlIDP is an Individual Development Plan
designed specifically for graduate students and
postdoctoral scholars in the chemical sciences.
Through immersive, self-paced activities, users
explore potential careers, determine specific skills
needed for success, and develop plans to achieve
professional goals. ChemIDP tracks user progress
and input, providing tips and strategies to
complete goals and guide career exploration.

https://chemidp.acs.org

ACS Department of Diversity Programs

Advancing ACS's Core Value of Diversity, Inclusion & Respect

We believe in the strength of diversity in all its forms, because inclusion of and
respect for diverse people, experiences, and ideas lead to superior solutions to
world challenges and advances chemistry as a global, multidisciplinary science.

Contact Us:

https://app.suggestionox.com/r/DI_R

Diversity@acs.org

@ACSDiversity

ﬁ ACS Diversity

T Acs™

Voices
Diversity Podcast

acsvoices.podbean.com/

www.acs.org/diversity
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Apply by May 31 for the ACS LEADS Conference, a 3-day event focused on preparing high-potential early career
professionals and students for successful and impactful careers in the chemical enterprise. This event, conceived by ACS
Past-President, Luis Echegoyen, will bring together highly esteemed chemists, scientists, professionals, and Nobel
Laureates for networking, self-reflection, career exploration, mentoring, and technical discussions.

ACS CHAS ACS

. . @ Chemistry for Life”
Empowering academic researchers to strengthen safety culture

Saturday, June 5, 2021 from 2PM - 6PM ET
The workshop is $25 per participant.

This 4-hour workshop is primarily directed at frontline
researchers in academic institutions: graduate students,
postdoctoral scholars, and undergraduate students. Faculty
and safety staff are also very much encouraged to participate.

Workshop Goals:

* Educate participants about the value of risk assessment

* Guide participants towards gaining awareness of safety culture messages from leadership at their institutions
* Empower participants to expand their safety networks and develop laboratory safety teams

https://dchas.or


https://dchas.org/
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Www.acs.org/acswebinars

THIS ACS WEBINAR WILL BEGIN SHORTLY... 14
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Nanosafety: Emerging Research Perspectives

5/13/2021

MARKUS SCHAUFELE
Research Safety Manager,
Northwestern University

TILAK CHANDRA
Chemical Safety Specialist, University of
Wisconsin-Madison

KATIE KRUSZYNSKI
Graduate Student, University of
Wisconsin-Madison

RALPH STUART
Environmental Safety Manager, Keene State College
and Chair, ACS Committee on Chemical Safety

Presentation slides are available now! The edited recording will be made available as soon as possible.

www.acs.org/acswebinars

This ACS Webinar is co-produced with ACS Division of Chemical Health and Safety ACS Committee on Chemical Safety. 1
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benefit and
uncertainty

Use of the term “nano” is optional and voluntary.

There are no regulatory “nano” identification or labeling
requirements for materials or wastes.

Including “nano” on a hazard label or Safety Data Sheet
is voluntary.
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Nanotoxicology perspective

... currently no indications that nano materials will lead
to other environmental or health effects (i.e. new
toxicological endpoints or diseases) than those known
for non-nanomaterials.

... challenge of getting null results published

Sources: Di and Poland, icity: challenging the myth of nano-specific toxicity, Curr. Opin. Biotechnol., 24 (2013), pp. 724-734;
Gebel et al. Manufactured nanomaterials: categorization and approaches to hazard assessment Arch. Toxicol., 88 (2014), pp. 2191-2211;
Nel et al., Toxic potential of materials at the nanolevel, Science, 311 (2006), pp. 622-627); Steve O y: Conclusi From a Decade of Nanotoxicology Research (2017)

Northwestern Research Safety

Mational Institute for
Occupational 5: afei and Health
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Safety Data (?) Sheet (SDS)

41,864 registered substances active in U.S commerce (2021)
The term “nano” does not appear.

TSCA registry exemptions include: low volume, low release and
exposure, test marketing, research and development substances

Source: Toxic Substances Control Act (TSCA) Chemical Substance Inventory https://www.epa.gov/tsca-inventory

11


https://www.epa.gov/tsca-inventory
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UN Global Harmonization (GHS)

Safety Data Sheet Section 9: Physical and Chemical Properties

D

Source: UNECE GHS (Rev.7) (2017) Globally Harmonized System of Classification and Labelling of Chemicals (GHS)

Source: https://nanocomposix.com/#target, Pfizer-BioNTech COVID-19 Vaccine

12
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Source: American Conference of Governmental Industrial Hygienists (ACGIH®) https://www.acgih.org/about/

(2020)

13
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Northwestern University - Three campuses
240-acre campus in Evanston, 25-acre campus in Chicago, campus in Qatar
12 schools and colleges
21,000 students
8,000 full-time undergraduates
8,000 full-time graduate students
3,300 full-time faculty members
Annual budget: > $2.5 billion almost $900 million in sponsored research

14
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Size (1-100 nm)
Composition
Morphology
Surface charge
Surface coating
Band gap

Catalytic properties
Plasmonic properties
Phase stability
Defects

Instability

60-100 nm
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Image credit: NIAID-RML
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2D Molybdenum disulfide

16
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Wet separator

Northwestern Research Safety

Traditional laboratory engineering controls prevail.

Methods to identify deviations from safe laboratory
practices remain traditional.

Identified inorganic “nano” wastes from research
laboratories are specially handled. Most “nano”
wastes are routed for thermal destruction.

17



* The term “nano” can be useful in nuanced safety contexts

» Safety information for nano-scale substances may omit the term “nano”

* Discoveries of novel benefits are advancing faster than discoveries of novel risks
* Nanotoxicology results have been reassuring

* Traditional chemical hygiene practices remain the standard for safety in research

Steve Oldenburg, Nanosafety: Conclusions From a Decade of Nanotoxicology Research, nanoComposix,
(2017) https://www.youtube.com/watch?v=X-HiWAjqYgg

Nanotechnology, National Institute for Occupational Safety and Health (NIOSH) [Centers for Disease Control
and Prevention] https://www.cdc.gov/niosh/topics/nanotech/default.html

* 3D Printing with Filaments: Health and Safety Questions to Ask (2020)

* 3D Printing with Metal Powders: Health and Safety Q. to Ask (2020)

* Continuing to Protect the Nanotechnology Workforce: NIOSH Nanotechnology Research Plan for 2018 —

2025

Dekkers, Susan et al; Safe-by-Design part I: Proposal for nanospecific human health safety aspects needed
along the innovation process, Nanolmpact, Volume 18, April 2020

Janeck J.Scott-Fordsmand et al, A unified framework for nanosafety is needed, Nano Today, Vol 9, I5, 2014,
Pages 546-549 https://www.sciencedirect.com/science/article/pii/S1748013214001030

5/13/2021
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Audience Survey Question
ANSWER THE QUESTION ON BLUE SCREEN IN ONE MOMENT

Which of these issues related to research activities with engineered
nanoparticles are your GREATEST concern:

* Uncertainties about the effectiveness of exposure control technologies
* Uncertainties about exposure routes or toxicity thresholds

* Uncertainties about the impact of environmental releases

* Uncertainties in funding the safe operation of research

* Uncertainties related to ethical, equity or moral issues

* If your answer differs greatly from the choices above tell us in the chat!

37

Nanomaterial Safe Work Practices: Potential
Safety Hazards, Hazard Assessment & SOP
Development

* Enhanced hazards (and risks). Increased fire, explosion risk,
enhanced reactivity (there is the potential for lower
energetic or catalytic thresholds) — and maybe increase

health hazards e
2
£
* A proper hazard assessment is needed to generate an SOP 6\9\66
tailored specific to the procedure. ‘?{\“
eQO\) Recognize Hazards
A\ Assess Risks
https://www.acs.org/content/acs/en/chemical-safety/basics.html Minimize Hazards

Hill, R. H., Jr.; Finster, D. C. Laboratory Safety for Chemistry Students; Wiley,
Hoboken, NJ, 2010.

Prepare for Emergencies

19
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A Titanium Nanomaterial (30-50 nm) Powder Fire

Lessons Learned: Housekeeping, training, safety documents, emergency procedures.

* The fire started in the opened original packaging containing 50 g. of titanium powder
(30-50 nm in size) during a transfer

* The researcher was NOT trained on emergency procedure & inadequate HA

* An SOP was available in the lab; however, it was not accessible to the researcher.

Safety Checklist: Nanomaterial Manipulations
Items Y N

Have you completed a hazard assessment (HA) on your Y
process that includes the precursors and any emissions from the process
including the nanoparticles themselves?

Have the engineering devices been inspected for proper function? Y
Are you fully aware of the properties of the precursors used for nanomaterial Y
synthesis? And have you alerted all other potentially exposed people to those
properties?

(This includes everyone being aware of both what is known and what is NOT
known about these chemicals and nanoparticles.)

Have you prepared your emergency response procedure and cleared it with Y
EH&S or potential responders?

Is the chemical fume hood free of clutter (solvent bottles, samples, combustible Y
materials)?

https://www.cdc.gov/niosh/docs/2009-125/pdfs/2009-125.pdf

20
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Risk Assessment vs. Hazard Assessment

What if scenarios /\
e— Checklist
SOPs
STUDENT/STAFF SCIENCE

SAFETY ‘
SOoP

Consider the reactivity and flammability of the
precursors, possibility of formation of side products

| Whatif? | Answer | Result | _Consequences Recommendations

Glassware is not Possibility of a Afire oran  Likelihood of loss of material,  Glassware should be flame-dried under vacuum or
Moisture-free runaway rxn due to explosion and property loss, and assembled after being dried in the oven and allowed
moisture chemical exposures to cool to room temperature under vacuum.
Pyrophoric Introduction of A fire and Product and undesired events  All small-nanomaterials should be handled under an
hanomaterial container  BULCXLRIEIRES explosion inert atmosphere.
can occur

opened in the air
without N2

Stuart, R. J. Chem. Health Saf. 2019, 26, 4-5, 2 - 5.
Langerman, N. J. Chem. Health Saf. 2009, 16, 4, 22 - 28.

SOP Components for a Chemical Process

Reaction Set-up,
glassware requirements etc.
step-wise process

Other information
about chemistry or
process

Safety consideration

SOP for a Chemical | <e—I\| 3 (Hazard assessment
Process and control)

Waste and unwanted
material management

Elimination, substitution,
engineering controls

5| Selection of PPE
3

Emergency response
(spill and decontamination)

Chandra, T.; Zebrowski, J. P.; McClain, R.; Lenertz, L.Y. Generating Standard Operating Procedures for the Manipulation of Hazardous Chemicals in Academic
Laboratories. ACS Chem. Health Saf. 2021, 28, 1, 19-24.

21
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Nanomaterials: Engineering Controls & Techniques

Pressure
release

Nanomaterial particles

i in nsion form
Nanomaterial a suspension fo

particles

An enclosed reaction
set-up

Audience Survey Question
ANSWER THE QUESTION ON BLUE SCREEN IN ONE MOMENT

Which of these information resources do you use for nanomaterials hazard
assessments and management practices? (Select all that apply)

*  Government resources (NIOSH and CDC references)

* ACS Journals (Organic Process Research and Development or ACS Chemical Health and Safety)
* Bretherick’s Handbook of Reactive Chemical Hazards

* Peer discussions with colleagues or electronic peer resources (DCHAS Listserv)

e Other (Let us know more in the chat!)

* If your answer differs greatly from the choices above tell us in the chat! ‘

44
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What do we know about nanotoxicity?

* Much of the early nanoEHS research has focused on simple
systems that may or may not be relevant to human exposure

* Some nanoparticles can translocate throughout the body after LiNi,Mn, Co, ,.,0,

exposure via inhalation, contact with skin or ingestion
CdSe Quantum
Dots

* Some nanoparticles can induce unwanted health effects in
animals or cell cultures

¢ With the increase in nanomaterial-related research, there are
many materials that have limited or no safety data available

Smith et al, J. Am. Chem. Soc. 2013, 135, 11580-11586

Common techniques to avoid airborne
exposure in our lab

1 2 3 4

1) Glove boxes

2) Keeping particles wet or fully suspended

3) Nano hood

4) N95 dust masks 5) Small scales in fume hoods 5

23
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Proper nanomaterial disposal is another
key to safety

* Disposal procedures vary
institution to institution

* At UW-Madison and in the
Hamers group nanoparticles
are disposed in a way to avoid
airborne particle exposure

‘Waste Disposal: Describe any chemical waste generated and the disposal method used.

Solids should remain sealed and not left for possible atmospheric dispersal or inhalation. Solid
spills on floor or bench should be cleaned with a wet towel while wearing gloves. Waste

disposal by chemical safety. Nanoparticle films on substrates should be disposed in mixed
chemical waste and not in glassware or trash.

nanoparticles should be triple sealed in plastic bags or dispersed in liquid in glass containers for

Accidental Spills: Describe procedure for handling small chemical spills that may occur during
this procedurs. Note that for large spills it may be appropriate to call 911.

Rinse with water or other liquid. Ensure that spilled nanoparticles do not dry out or otherwise
become a potential inhalation hazard. Keep wet whenever possible. Clean with wet paper
towels and dispose of towels by sealing in plastic bag and dispose of as mixed chemical waste.
Do not allow any amount of spilled nanoparticles to be placed in trash or other location where
they may become an airborne inhalation hazard.

Perspectives on nano in the environment

24
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Nanomaterials can cause damage at sub-lethal doses

There are positives to nanomaterials in the
environment as well.

Nanomaterial treatments can reduce effects of plant disease

Disease Suppression

,‘, o Cu(POL), Future work:
; Cuo * Nutrient delivery
0 — (Cu, N, etc.)
-
s
’ . i # 2 20 — * Disease prevention
=
3 c
CuO nanoparticles tomato seedling. tomato plant £ I
- ' 10 —
0 =
cntrl I

Nanoparticle
Concentration (mg/L)

Fusarium oxysporum f. sp. Lycopersici
infected

Jaya Borgatta, et. al.; ACS Sustainable Chemistry & Engineering, 2018, 6 (11), 14847-14856.
Yu Shen et. al.; Journal of Agricultural and Food Chemistry, 2020, 68 (41), 11327-11338.

25
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Audience Survey Question
ANSWER THE QUESTION ON BLUE SCREEN IN ONE MOMENT

What is your BIGGEST SAFETY CONCERN while handling the nanomaterials
in your lab or the department?

* Sufficient safety information is not available on the nanomaterials themselves
* Concern about potential health effects of incidental exposure to them

* Not sure of how to select the best engineering controls

* Not enough literature is available on the material and its precursors to
perform a complete process risk assessment

* Other (Let us know in the chat!)

* If your answer differs greatly from the choices above tell us in the chat!

51

ACS CHAS ACS

. . @ Chemistry for Life”
Empowering academic researchers to strengthen safety culture

Saturday, June 5, 2021 from 2PM - 6PM ET
The workshop is $25 per participant.

This 4-hour workshop is primarily directed at frontline
researchers in academic institutions: graduate students,
postdoctoral scholars, and undergraduate students. Faculty
and safety staff are also very much encouraged to participate.

Workshop Goals:

* Educate participants about the value of risk assessment

* Guide participants towards gaining awareness of safety culture messages from leadership at their institutions
* Empower participants to expand their safety networks and develop laboratory safety teams

https://dchas.or
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ASK YOUR QUESTIONS AND MAKE YOUR COMMENTS IN THE QUESTIONS PANEL NOW! =

Nanosafety: Emerging Research Perspectives

MARKUS SCHAUFELE TILAK CHANDRA KATIE KRUSZYNSKI RALPH STUART
Research Safety Manager, Chemical Safety Specialist, University of Graduate Student, University of Environmental Safety Manager, Keene State College
Northwestern University Wisconsin-Madison Wisconsin-Madison and Chair, ACS Committee on Chemical Safety

Presentation slides are available now! The edited recording will be made available as soon as possible.

www.acs.org/acswebinars

This ACS Webinar is co-produced with ACS Division of Chemical Health and Safety ACS Committee on Chemical Safety.
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www.acs.org/acswebinars

Learn from the best and brightest minds in chemistry! Hundreds of webinars on
diverse topics presented by experts in the chemical sciences and enterprise.

Edited Recordings are an exclusive ACS member benefit and are made available
once the recording has been edited and posted.

Live Broadcasts of ACS Webinars® continue to be available to the general public
several times a week generally from 2-3pm ET!

A collection of the best recordings from the ACS Webinars Library will occasionally
be rebroadcast to highlight the value of the content.

WwWw.acs.org/acswebinars
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ACS Webinars ®does not endorse any products or services. The views
expressed in this presentation are those of the presenter and do not
necessarily reflect the views or policies of the American Chemical Society.

Contact ACS Webinars ® at acswebinars@acs.org

WwWw.acs.org/acswebinars
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