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Welcome
We will begin at 1:00pm EDT
Please look for a phone icon next to your name on the attendee list.
If you do not see one displayed, please hang up. Check the information on the
“Info” tab on the WebEx screen to dial in again using the specified phone number,
call number, and your attendee ID.
Please type your questions in the Q&A section. Note that this webinar will be recorded & posted on
the SOT Web site.

If you have technical issues, call WebEx support 1-866-229-3239
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David Faulkner, PDA Treasurer

Marianna Stamou, Past PDA Treasurer
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John Paul Gosling, University of Leeds, United Kingdom

Maureen Gwinn, US EPA, United States

Mikael Persson, AstraZeneca, Sweden

John Wambaugh, US EPA, United States

An Academic in Chemical Risk
Assessment
John Paul Gosling
School of Mathematics
University of Leeds, UK
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My Research

My Research

Benefits
• Working with scientists across other disciplines
• Having genuine impact
• Freedom to pursue own research agenda
• Plenty of space for interested researchers

Risk Assessment Careers
at the US EPA
Maureen R. Gwinn, PhD DABT ATS
Office of Research and Development | US Environmental Protection Agency
Society of Toxicology
Postdoctoral Assembly webinar
May 31, 2018

The views expressed in this presentation are that of the presenter and do not represent the views and/or policies
of the US Environmental Protection Agency.

Conflict of Interest Disclosures
I have no actual or potential conflict of interest to
disclose in relation to this presentation.

My Path to Risk Assessment
EDUCATION:
• Bates College (BS in Biology)
• SUNY Buffalo (PhD in Oral Biology)
• DABT/ATS
NIOSH/CDC:
• NRC Postdoctoral Fellowship
• Cancer research, gene expression analysis
• Postdoctoral Fellowship
• Cancer and toxicology research on particles/fibers
US EPA:
• National Center for Environmental Assessment
• National Center for Computational Toxicology

What Do Risk Assessors Do?
• Develop mechanistic understanding
of effects
• Ensure safer chemical products
• Develop safer drugs & medicines
• Determine risks from chemical
exposures
• Develop treatments for chemical
exposures
• Ensure a safe food and water supply
• Protect public health and the
environment

Skills Required for the Job

•
•
•
•
•
•
•

Strong science background
Regulatory knowledge
Public health knowledge
Critical thinking
Problem-solving
Decision-making
Oral and written
Communication

Inform Superfund Clean-up
• Libby, Montana is the location of a former vermiculite mine that
operated from 1923 to 1990. The vermiculite ore from the
mine co-existed with amphibole asbestos, referred to as Libby
Amphibole Asbestos (LAA).
• EPA placed the site on the Superfund National Priorities List
(NPL) in 2002, and this site was declared a public health
emergency in 2009.
• To better understand the health effects of LAA, EPA researchers
conducted and evaluated toxicity studies on asbestos which
were used to inform a toxicity assessment on Libby Amphibole
asbestos in 2014.
• A final risk assessment for the site was completed in 2015, and
investigation and cleanup of the majority of the site is expected
to be complete in 2018.

Respond to Community Emergencies
•

•
•

•

In August 2014, Ohio EPA and the City of Toledo
requested ORD's technical assistance to analyze
drinking water for the presence of cyanobacterial
toxins resulting in a harmful algal bloom.
ORD helped identify the best approach for
controlling cyanobacterial toxins in the
treatment plant and the distribution system.
Scientists provided rapid, crucial scientific
assistance to inform the “Do Not Drink”
order that the City of Toledo issued for
approximately 500,000 people.
We then provided critical information to the
Mayor of Toledo and the Governor of Ohio to
help them make the decision to lift the “Do Not
Drink” order.

“When we were faced with an
emergency in Toledo due to
cyanobacterial toxins detected in
their treated drinking water, ORD
staff was a great partner and
exceeded our expectations in
understanding science and helping
optimize treatment and restore safe
drinking water to our residents.” —
Ohio EPA Director Craig Butler

Accelerate the Pace of Chemical Evaluation
•

High-throughput toxicology – increasing biological coverage and efficiency

•

Early exploratory activity to apply functional genomic and proteomic screening approaches
Fully implemented, would rapidly test new chemicals and identify high-affinity targets of
selective compounds, identify modes of toxicity of less selective chemicals and find chemicals
with low intrinsic bioactivity
• Use of functional screens, particularly with primary cells, would also ground the outcomes to
expected in vivo effects
Advanced exposure measurement
•
•

•
•

Supporting development of untargeted screening for chemical occurrence in biological and
environmental media
Developing methods for effects-based biomonitoring

Advantages and Challenges

• Safer chemicals
• Cleaner environment
• Policy implications
• Multiple stakeholders
• Public health impact

Toxicology Informs Decisions

Thank You for Your Attention!

A Career in

Safety Assessment in the
Pharmaceutical Industry
Mikael Persson, PhD
Principal Scientist and Line Manager at
AstraZeneca

Disclaimer
Views presented here are my personal opinions and
experience, and may not reflect the views of AstraZeneca or
the Society of Toxicology

Conflict of Interest
I am employed by AstraZeneca, a pharmaceutical company,
as a Discovery Safety Specialist and Line Manager.

My Journey

• PhD in Neuroscience
• Research assistant
• Postdoc

• Exploratory
toxicologist
• Primary exploratory
toxicologist
• Principal exploratory
toxicologist

• Principal scientist
and Discovery Safety
specialist
• Line manager

• Industrial postdoc in
Neuroscience
Discovery
• Lab leader for high
content imaging
• Project leader for
two neuroscience
projects

Who Works in Discovery
Safety?
• Toxicology
• Neuroscience
The Discovery Safety
department at AstraZeneca
Gothenburg is currently
employing scientists with a
background in:

• Translational science
• Bioinformatics
• Systems biology
• Engineering in molecular medicine

Discovery / exploratory safety is a fairly new discipline
requiring a broad skill set across functions

Risk Assessment in Discovery
Safety
Basic
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Discovery Safety
• At candidate drug (CD) selection, all
properties of a molecule is fixed
• The main task for Discovery safety
is to ensure that the best possible
targets and molecules are
nominated

CD

Pre-clinical
development

Early clinical
development

Late clinical
development

Regulatory Safety
• Target safety assessments and
mitigation strategies
• Safety screening
• Predictive toxicology
• Develop new capabilities and drive
safety science
• Mechanistic evaluations
• Problem solving

From In Silico to In Vivo
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A True Drug Hunting Partner
• Discovery Safety is an integrated
and equal partner in the teams that
drive projects forward
• Core teams that drive projects
• Sub teams that handle experiments
and mechanistic aspects

• Accountable for safety aspects of
target and molecules
• Very important to be an all round
scientist with knowledge about other
disciplines as well
• Exposure, chemistry, patient
characteristics etc influences safety

What We Do on a Daily Basis
• Core project team meetings
• Drive innovative safety science
• Design of new assays to
increase capabilities
• Data analysis and modelling
• Discussions with world leading
experts and collaborators
• Critically assess biology,
ADME, and chemistry to provide
expert opinion

• Mechanistic evaluations of adverse
effects
• Problem solving and providing path
forward
• Interactions with internal
governmental boards
• Collaborations with other functions
• Drive the safety science of new
modalities such as modified RNAs,
antisense oligos, CRISPR/Cas9 for
enabling use as therapies

Highly dynamic job roles without routine work

The Impact of Discovery Safety
• Success rate
increased from
4% to 19%
• Estimated cost
for a project from
discovery to
market is $1-10
billion
• Failing for the
“right” reason
Morgan et al (2018). Impact of five-dimensional framework on R&D
productivity at AstraZeneca, Nat Rev Drug Discov. p167-181

Top Five Career Advice
• Find a career mentor
• Talk about your long term goals and ambitions with your
manager or supervisor
• Be strategic about your choices
• Dare to take the leap and try new things
• Realize that YOU are the one that drives your career and
development

A Career in Risk Assessment:
Working as a Regulatory
Scientist
John Wambaugh
National Center for Computational Toxicology
Office of Research and Development
US Environmental Protection Agency
The views expressed in this presentation are those of the author and do not
necessarily reflect the views or policies of the US EPA

https://orcid.org/0000-0002-4024-534X
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EPA Office of Research and Development
• The Office of Research and Development (ORD) is
the scientific research arm of EPA
• 558 peer-reviewed journal articles in 2016
• Research is conducted by ORD’s three national
laboratories, four national centers, and two offices
• Includes National Center for Computational
Toxicology
• 14 facilities across the country
• Six research programs
• Includes Chemical Safety for Sustainability
• Research conducted by a combination of Federal
scientists; contract researchers; and postdoctoral,
graduate student, and post-baccalaureate trainees

ORD Facility in
Research Triangle Park, NC

Chemical Regulation in the United States
• A tapestry of laws covers the chemicals people
are exposed to in the United States (Breyer,
2009)
• Different testing requirements exist for food
additives, pharmaceuticals, and pesticide active
ingredients (NRC, 2007)
• Most other chemicals, ranging from industrial
waste to dyes to packing materials, are covered
by the Toxic Substances Control Act (TSCA)
• Thousands of new chemical use submissions
are made to the EPA every year
• TSCA was updated in June, 2016 to allow
evaluation of these and other chemicals

November 29, 2014

Chemical Risk =
Hazard + Exposure
• National Research Council (1983) identified

mg/kg BW/day

chemical risk as a function of both inherent
hazard and exposure
Potential
• To address thousands of chemicals, we need
to use “high throughput methods” to prioritize Hazard from
in vitro with
chemicals for additional study
Reverse
• High throughput risk prioritization needs: Toxicokinetics
1. high throughput hazard characterization
(from HTT project)
Potential
2. high throughput exposure forecasts
Exposure
3. high throughput toxicokinetics (i.e.,
Rate
dosimetry) linking hazard and exposure
• All of these methods are uncertain, but if that
uncertainty can be quantified, we can make
Lower Medium Higher
informed decisions
Risk
Risk
Risk

My Background

There are generalists and specialists. We
absolutely need both. I work as a generalist.

1997: My first conference paper was on a software interface for neural network analysis of
architectural energy efficiency
1999: BS in physics and part of my thesis was my first journal paper on computer simulation of high
temperature superconductors
2001: MS in physics, changed schools from Georgia Tech to Duke, spent summer in Los Alamos
working on computer simulation of “stochastic ratchets”
2005: MS in computer science, published thesis on graph theoretic analysis of granular matter
2006: PhD in physics, dissertation on experimental studies of granular matter
2006: Started postdoc with Woody Setzer and Hugh Barton of EPA on statistical analysis of
toxicokinetic models (PFOA!)
2008: I was hired full time by EPA to help build virtual tissue simulations (Virtual Liver) – and I was
quickly roped into the Toxicity Forecaster (ToxCast) project
2009: I started working with Rusty Thomas and Barbara Wetmore on high throughput toxicokinetics
2011: I started working on high throughput exposure models and data (the ExpoCast project) to provide
a context for ToxCast data
2014: EPA/NCCT awarded the ExpoCast data contracts, which opened up access to non-targeted
analytical chemistry techniques
2018: I am still working on ExpoCast, ToxCast, and high throughput toxicokinetics – plus the occasional
per- or poly-fluorinated chemical

Regulatory Science
• All projects begin with 1) an objective, 2) resources, 3) a time-line
• All three project elements can be intertwined:
• Someone needs the best available information given the time and resources
• Regulatory science balances timeliness with a new for “best available”
methodology
• What is the best answer I can provide today, in a week, in a year?
• How can I be explicit about what I did and did not consider?
• Expect to revisit your work a decade later.
• I recommend leading with your finding (as in an executive summary)
• Regulators need to make a decision
• Scientists are trained to note exceptions, qualifiers, and possible
confounders
• Always include them, but don’t lead with them

How to Make Good Forecasts
1) Think probabilistically: ExpoCast evaluates
model performance systematically across as
many chemicals (and chemistries) as possible
2) Forecasts change : Today’s forecast reflects the
best available data today but we must accept
that new data and new models will cause
predictions to be revised
• Corollary: Any approach that can’t
accommodate new data should be avoided
3) Look for consensus: We evaluate as many
models and predictors/predictions as possible

Nate Silver (2012)

Conclusions
• Be open to where life takes you – everything is experience if you learn

something from it
• Regulatory science balances timeliness with a need for best available

methods
• What is the best answer I can provide today, in a week, in a year?
• How can I be explicit about what I did and did not consider?
• Expect to revisit your work a decade later.
• Take project management and leadership classes
• Success is a combination of skill and luck, and networking increases your

luck:
• Get an Open Researcher and Contributor ID (ORCID), https://orcid.org/
• Join LinkedIn, https://www.linkedin.com/
• Join ResearchGate, https://www.researchgate.net/
• Network at conferences: Attend SOT Specialty Section Meetings
The views expressed in this presentation are those of the author and do not
necessarily reflect the views or policies of the US EPA
https://orcid.org/0000-0002-4024-534X
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