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Dear Colleagues:

March 2022 marks the fifth time that San Diego will serve as 
the host city for the SOT Annual Meeting and ToxExpo, and the 
Convention Center on the bay will be a fitting location for the 
Society’s return to in-person meetings, allowing ample space 
(indoor and out) and accommodations to support our community.

Keeping our community’s health as our top priority, which is 
in line with the SOT commitment to advancing toxicology to 
improve public health, those who are fully vaccinated against 
COVID-19 can participate on-site in San Diego during the SOT 61st 
Annual Meeting and ToxExpo. Individuals who are under travel 
restrictions or are unvaccinated can take advantage of the 2022 
enhanced meeting experience to join the meeting remotely.

I am pleased to share that the 2022 enhanced meeting 
experience will allow all meeting registrants to watch livestreams 
of most of the Scientific Sessions, engage in live question-and-
answer discussions, and access recorded sessions on demand. 
The Scientific Program Committee has assembled and approved 
an excellent slate of 70+ Featured and Scientific Sessions that 
capture the hottest topics and latest breakthroughs, as well as 
examinations of core toxicological principles.

For those attending on-site in San Diego, our cherished 
receptions, luncheons, and other networking events are returning 
in 2022, as is the valuable three-day ToxExpo. Continuing 
Education (CE) courses also are an on-site-only offering that will 
help attendees learn new skills or hone existing ones. As always, 
select CE courses will be recorded and later made available as 
part of the online CEd-Tox continuing education courses library.

After two successful virtual meetings, I am eager to return to a 
face-to-face event, and I am proud to say that SOT can offer an 
enhanced experience for the broadest learning and participation 
possible. I hope you can join us in San Diego for our 61st Annual 
Meeting and ToxExpo and look forward to experiencing the 
meeting with you.

Sincerely,

Myrtle Davis, DVM, PhD, ATS  
2021–2022 SOT President

Reasons 
to Attend

Innovative Science
60+ Scientific Sessions

•
10+ Featured Sessions

•
2,000+ Abstracts

Global Networking and 
Partnerships

250+ ToxExpo Exhibitors
•

60+ Social Events
•

45+ Countries Represented

Education and Training
Continuing Education Courses

•
Career Development Events

•
Activities by and for  

Postdocs and Students

Affordability and Value
Discounted Registration 

for SOT Members
•

Discounted Registration 
for Postdocs and Students

•
Exclusive Hotel Rates  
and Travel Discounts
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Dear Colleagues,

From climate change to artificial intelligence, advanced toxicology 
models, and biomarkers, the 2022 scientific program features 
presentations covering a broad scope of advancements in toxicology.

More than 70 Featured and Scientific Sessions, and 12 Continuing 
Education courses have been developed to support and expand our 
knowledge. For the first time during an in-person SOT meeting, most 
of the Scientific Sessions also will be livestreamed and recorded for 
on-demand viewing. This enhanced meeting experience will allow 
registrants to engage with more of the meeting’s scientific content than 
ever before, benefiting our collective knowledge of toxicology.

I invite you to attend the Opening Plenary Session on Monday, March 
28, at 8:00 am (US PDT, UTC -7) for Atul J. Butte’s presentation on how 
molecular, clinical, and epidemiological data can inform diagnostics, 
therapeutics, and disease insights. Other featured presentations include 
the Medical Research Council (MRC) Lecture by Kathy Niakan on the 
techniques her lab is using to determine genes that regulate human 
embryogenesis, as well as the Award Lectures (the award lecturers and 
presentation topics will be announced in January 2022).

In 2022, SOT is continuing scientific exchanges with EUROTOX and the 
Japanese Society of Toxicology while embarking on a new exchange 
with the American Academy of Clinical Toxicology. Through these 
Featured Sessions, we will explore the potential role of machine learning 
in risk decisions, cellular and molecular mechanisms associated with 
respiratory toxicity, and conundrums in clinical care.

The Scientific Program Committee, session Chairs and Co-Chairs, 
and presenters have developed presentations that explore the latest in 
toxicological research, and I hope you join us to experience their efforts.

Sincerely,

Michael Aschner, PhD, ATS  
2021–2022 SOT Vice President and Scientific Program Committee Chair
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Program Preview

Saturday, March 26
5:15 PM to 7:30 PM

UNDERGRADUATE DIVERSITY PROGRAM

• (By Invitation Only) Registration and Opening Event  
Room 33B

7:30 PM to 8:30 PM

COMMITTEE ON DIVERSITY INITIATIVES (CDI) REUNION

• All registrants are invited to attend, especially those who 
have previously participated in the CDI Undergraduate 
Diversity Program.� 
Center Terrace (outside)

Sunday, March 27
7:15 AM to 7:45 AM

SOT UNDERGRADUATE RESEARCH AWARD WELCOME 

• (By Invitation Only) FUTURE�will�welcome�and�recognize�the�
students who have received the SOT Undergraduate Research 
Award�before�they�attend�the�Undergraduate�Education�Program.� 
Room 33B

8:00 AM to 5:00 PM

UNDERGRADUATE EDUCATION PROGRAM 

• (Free Registration Required) This�daylong�program�introduces�
undergraduates to toxicology and includes opportunities 
to�explore�and�interpret�data,�meet�with�academic�program�
directors,�and�network�with�SOT�mentors.� 
Various Locations

8:15 AM to 12:00 Noon

CONTINUING EDUCATION MORNING COURSES 

(Ticket Required)

AM01� Animal-Free�Safety�Assessment�of�Consumer�Products�and�
Ingredients:�A�Primer� 
Room TBD Abstract#: 1001

AM02� Conceptual�Models�in�Immunotoxicology:�Leveraging�
Biological Knowledge, Alternative Approaches, and 
Computational�Strategies�for�the�Future�of�Risk�
Assessment� 
Room TBD Abstract#: 1002

AM03� Evidence�Map,�Scoping�Review,�Rapid�Systematic�Review,�
and�Systematic�Review—And�How�to�Conduct�Them� 
Room TBD Abstract#: 1003

AM04 How Advances in Exposure Science and Toxicology Are 
Changing�Assessments�of�the�Effects�of�Chemical�Mixtures�
on�Human�Health� 
Room TBD Abstract#: 1004

AM05� Importance�of�Sexual�Maturity�and�Reproductive�
Senescence�in�Laboratory�Animal�Models� 
Room TBD Abstract#: 1005

AM06� Safety�Evaluation�Strategies�in�Drug�Discovery:�From�Target�
Assessment�to�Identification�of�Drug�Candidates� 
Room TBD Abstract#: 1006

Session Types (Listed by date, then time, then session type)

For the most up-to-date information on all Annual Meeting sessions, events, and activities, consult the Online Planner from the 
Annual Meeting website.

All events in this preview take place in the San Diego Convention Center (abbreviated as CC throughout all Annual Meeting 
materials) unless otherwise noted.

Continuing Education 
Courses
Education-Career� 
Development�Sessions
Exhibitor-Hosted�Sessions
Featured Sessions

Informational�Sessions
Platform�Sessions
Poster�Sessions
Regional Interest  
Sessions
Roundtable Sessions

Symposium�Sessions
Workshop Sessions
Innovations in 
Applied Toxicology
Innovations in 
Toxicological Sciences

https://www.toxicology.org/2022
https://twitter.com/hashtag/2022SOT?src=hash
https://twitter.com/hashtag/ToxExpo?src=hash
https://eventpilotadmin.com/web/planner.php?id=SOT22&proof=false
https://www.toxicology.org/2022
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1:15 PM to 5:00 PM

CONTINUING EDUCATION AFTERNOON COURSES 

(Ticket Required)

PM07� Best�Practices�for�Successfully�Assessing�Ototoxicity�
in Drug�Development� 
Room TBD Abstract#: 1007

PM08� Juvenile�Toxicology�Testing:�Assessing�Pediatric�Safety� 
Room TBD Abstract#: 1008

PM09� Leading-Edge�Microbiome�Methods�for�Toxicological�
Applications  
Room TBD Abstract#: 1009

PM10 Methodological Aspects of Vascular Toxicity  
Room TBD Abstract#: 1010

PM11� Next-Level�Neurotoxicology:�New�Technologies�to�
Advance�Visualization�of�Spatial�Molecular�Alterations�and�
Behavioral�Phenotyping� 
Room TBD Abstract#: 1011

PM12� Principles�and�Applications�of�Read-Across�in�Human�
Health�Risk�Assessment� 
Room TBD Abstract#: 1012

5:15 PM to 6:30 PM

AWARDS CEREMONY

• All are invited to attend this recognition of the 2022 SOT 
Award recipients.� 
Ballroom 6A

6:30 PM to 7:30 PM

WELCOME RECEPTION

• All are invited to attend this event, which includes hors d’oeuvres 
and�a�cash�bar.� 
West Terrace (outside)

7:00 PM to 8:00 PM

25-YEAR (OR MORE) MEMBER RECEPTION

• (By Invitation Only) If�you’ve�been�an�SOT�member�for�25�years�or�
more,�come�celebrate�at�this�reception.� 
Room 5 Foyer

7:30 PM to 9:00 PM

STUDENT/POSTDOCTORAL SCHOLAR MIXER

• (Free Ticket Required) All students and postdocs are invited 
to�attend.�Complimentary�refreshments�and�a�cash�bar�will�
be available.� 
Ballroom 20D

Monday, March 28
6:15 AM to 7:45 AM

SOT MENTORING BREAKFAST 

• (Ticket Required) This�event�is�intended�for�SOT�members,�from�
graduate students through established career toxicologists, 
participating�in�the�SOT�Mentor�Match�Program.� 
Room 5

8:00 AM to 9:00 AM

OPENING PLENARY SESSION  

Precisely Practicing Medicine from 700 Trillion Points 
of Data� 
Hall D

Speaker: 
Atul J. Butte, University of California 
San Francisco, San Francisco, CA.

Dr. Butte’s lab at the University of California San Francisco builds 
and applies tools that convert trillions of points of molecular, clinical, 
and epidemiological data—measured by researchers and clinicians 
over the past decade and now commonly termed “big data”—into 
diagnostics, therapeutics, and new insights into disease.

8:00 AM to 5:00 PM

UNDERGRADUATE DIVERSITY PROGRAM 

• (By Invitation Only) Mentor groups attend Annual Meeting 
sessions and posters, participate in exclusive activities, and 
celebrate�the�weekend’s�accomplishments.� 
Various Locations

9:00 AM to 10:45 AM

POSTER SESSIONS 

Posters�will�be�displayed�from�9:00�am�to�4:30�pm,�with�the�author�in�
attendance�during�the�assigned�Poster�Session�in�the�Exhibit�Hall�(Hall�B).

•� Air�Pollution�Toxicology�I

• Medical Devices

• Ocular Toxicology

•� PFAS�I

•� POPs

• Receptors

• Respiratory Toxicology 

•� Skin�and�Dermal�Toxicity

https://www.toxicology.org/2022
https://twitter.com/hashtag/2022SOT?src=hash
https://twitter.com/hashtag/ToxExpo?src=hash
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9:00 AM to 4:30 PM

TOXEXPO EXHIBITS

•� Visit�the�250+�exhibitors�for�product,�service,�and�career�insights.� 
Exhibit Hall (Hall B)

9:15 AM to 12:00 Noon

SYMPOSIUM SESSIONS 

•� Cardiovascular�Effects�of�Environmental�Metals:�New�Preclinical�
and Clinical Insights   
Ballroom 6C Abstract #: 1013–1018 

•� How�to�Maximize�the�Value�of�Electronic�Data�via�Analytics�
and Exchange to Create Knowledge: Case Studies across the 
Pharmaceutical�Industry�and�Regulatory�Sectors� 
Ballroom 6B Abstract #: 1019–1025 

•� New�Approach�Methods�for�Functional�Developmental�
Neurotoxicity  
Ballroom 6E Abstract #: 1026–1032

• Novel Approaches to Finding Better Antidotes for Cyanide Toxicity  
Room 1 Abstract #: 1033–1038 

•� The�Microbiome�in�Toxicity�and�Disease:�A�Yin�and�Yang�Duality�
for�the�Host�throughout�the�Life�Span�   
Ballroom 6D Abstract #: 1039–1045

WORKSHOP SESSIONS 

•� A�Holistic�View�of�the�Impacts�of�Climate�Change� 
Room 7 Abstract #: 1046–1052

•� Leveraging�Physiologically�Based�Pharmacokinetic�(PBPK)�
Modeling�for�Refining�Safety�Assessment�of�Food,�Drugs,�and�
Chemicals�under�Data-Rich�and�Data-Poor�Conditions� 
Ballroom 6A Abstract #: 1053–1058

EDUCATION-CAREER DEVELOPMENT SESSION 

•� Double�Feature:�Improving�SciComm�Skills�through�Creative�
Storytelling�and�Novel�Presentation�Delivery,�Plus�an�GSLC�2022�
Three-Minute�Thesis�(3MT)� 
Ballroom 6F Abstract #: 1059

9:15 AM to 10:15 AM

TRAINEE DISCUSSION

• (Ticket Required; Limited Seating)�Plenary�Session�speaker�Atul�
Butte�will�meet�informally�for�discussion�with�graduate�students�
and�postdoctoral�scholars.�� 
Room 21

10:30 AM to 12:30 PM

GLOBAL COLLABORATION COFFEE

•� IUTOX�invites�all�Global�Gallery�of�Toxicology�participants�and�
representatives�of�societies�from�around�the�world.� 
Room 4

10:45 AM to 12:30 PM

POSTER SESSIONS 

Posters�will�be�displayed�from�9:00�am�to�4:30�pm,�with�the�author�in�
attendance�during�the�assigned�Poster�Session�in�the�Exhibit�Hall�(Hall�B).

• Carcinogenicity I

• Carcinogenicity II

• Molecular Toxicology

•� PFAS�II

•� Risk�Assessment�I

•� Stem�Cell�Biology�and�Toxicology

12:00 Noon to 1:30 PM

IN VITRO TOXICOLOGY  
LECTURE AND LUNCHEON FOR STUDENTS 

(Ticket Required)

Studying Drug-Induced Cardiotoxicity Is Complicated: 
How Human-Induced Pluripotent Stems Cells and In Vitro 
Biomarkers Helped Solve This Challenge  
Ballroom 20D

Lecturer:  
Marie Fortin, Jazz Pharmaceuticals, 
Philadelphia, PA.

12:30 PM to 1:30 PM

FEATURED SESSION 

American Academy of Clinical Toxicology Symposium: 
Clinical Care Conundrums  
Ballroom 6E

Moderator:  
Ryan Feldman, Wisconsin Poison Center, 
Milwaukee, WI.

Panelist: 
Emily Kiernan, Emory University 
School of Medicine, Atlanta, GA. 

Panelist: 
Kyle Suen, Emory University 
School of Medicine, Atlanta, GA. 

https://www.toxicology.org/2022
https://twitter.com/hashtag/2022SOT?src=hash
https://twitter.com/hashtag/ToxExpo?src=hash
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12:30 PM to 1:30 PM

MERIT AWARD LECTURE 

•� Award�recipient�and�lecture�information�will�be�announced�in�
January�2022.� 
Ballroom 6A

1:45 PM to 4:30 PM

SYMPOSIUM SESSIONS 

•� All�for�One�and�One�for�All:�One�Environmental�Health�
in Toxicology� 
Room 1 Abstract #: 1060–1065

•� It�Takes�Guts:�Exploring�New�Models�and�Modalities�for�
Gastrointestinal�Toxicity� 
Ballroom 6E Abstract #: 1066–1071

WORKSHOP SESSIONS 

• Bad Breath: Noninvasive Investigation into the Exhaled 
Biomarkers�for�Toxicological�Research� 
Room 7 Abstract #: 1072–1076

•� This�Is�Your�Brain�on�Mixtures:�Neurodevelopmental�Effects�of�
Combined�Exposures� 
Ballroom 6B Abstract #: 1077–1082

•� Up�to�the�Task?�Quantitative�Evaluation�Criteria�for�Physiologically�
Based�Pharmacokinetic�(PBPK)�Models� 
Ballroom 6D Abstract #: 1083–1089

REGIONAL INTEREST SESSION  

•� DDT�Dump�Site�Off�Southern�California:�Seafloor�Survey,�
Ecological�Impact,�and�Human�Health� 
Ballroom 6F Abstract #: 1090–1094

EDUCATION-CAREER DEVELOPMENT SESSION 

•� Publishing�Educational�Toxicology�Exercises�in�CourseSource: 
A Step-by-Step�Workshop�for�Preparing�Your�Manuscript� 
Ballroom 6C Abstract #: 1095

2:30 PM to 4:15 PM

POSTER SESSIONS 

Posters�will�be�displayed�from�9:00�am�to�4:30�pm,�with�the�author�in�
attendance�during�the�assigned�Poster�Session�in�the�Exhibit�Hall�(Hall�B).

•� Autoimmunity/Hypersensitivity

• Endocrine Toxicology

•� Food�Safety/Nutrition

• Metals I

•� Natural�Products

•� Neurotoxicity:�General

•� Reproductive�and�Developmental�Toxicology�I

4:30 PM to 5:30 PM

UNDERGRADUATE EDUCATOR NETWORK MEETING

• All faculty involved in teaching toxicology to undergraduates and 
others�interested�in�teaching�are�invited�to�attend.� 
Room 14B

4:45 PM to 6:15 PM

SOT/EUROTOX DEBATE 

Is�There�a�Role�for�Artificial�Intelligence�and�Machine�
Learning in Risk Decisions?  
Ballroom 6A

SOT Debater:  
Craig Rowlands, UL LLC, Northbrook, IL.

EUROTOX Debater:  
Thomas Hartung, Johns Hopkins University 
Bloomberg School of Health, Baltimore, MD.

Regional Chapter, Special 
Interest Group, and Specialty 
Section Events
The full schedule of these breakfasts, luncheons, 
receptions, mentoring events, and other activities 
is available through the Online Planner from the 
Annual Meeting website. Events are added as they 
are finalized.

https://www.toxicology.org/2022
https://twitter.com/hashtag/2022SOT?src=hash
https://twitter.com/hashtag/ToxExpo?src=hash
https://eventpilotadmin.com/web/planner.php?id=SOT22&proof=false
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Tuesday, March 29
6:00 AM to 7:30 AM

PAST PRESIDENTS’ 5K FUN RUN/WALK

• (Registration Required) This event, supported by IDEXX 
BioAnalytics, is open to runners, walkers, and wheelers of all 
levels�and�paces.� 
Marriott Marquis & Marina Embarcadero

8:00 AM to 10:45 AM

SOCIETY OF TOXICOLOGY AND  
JAPANESE SOCIETY OF TOXICOLOGY SYMPOSIUM 

Molecular Secrets Inside and Outside Respiratory Toxicity 
of Particles and Fibers  
Ballroom 6C 

JSOT Speaker:  
Yasumitsu Nishimura, Kawasaki Medical 
School, Kurashiki, Japan.

SOT Speaker: 
Christopher A. Reilly, University of Utah, 
Salt Lake City, UT.

JSOT Speaker:  
Etsushi Kuroda, Hyogo College 
of Medicine, Nishinomiya, Japan.

SOT Speaker: 
Alison C. P. Elder, University of Rochester 
School of Medicine and Dentistry, 
Rochester, NY.

8:00 AM to 10:45 AM

SYMPOSIUM SESSION 

•� Safe�and�Sustainable�Plastics:�Navigating�Health�Impacts�
with Innovations� 
Ballroom 6B Abstract #: 1096–1102

WORKSHOP SESSIONS 

•� Building�the�Toolbox:�Three-Dimensional�Tissue�Constructs�as�
Problem�Solvers� 
Ballroom 6F Abstract #: 1103–1108

•� Human�Neural�Tube�Defects:�Basic�Embryology�to�Predictive�
Toxicology   
Room 1 Abstract #: 1109–1115

•� Let’s�Talk�about�Sex—Through�the�Lenses�of�a�Toxicologist!� 
Room 8 Abstract #: 1116–1121

•� Mode�of�Action,�Adverse�Outcome�Pathways,�and� 
Key�Characteristics�(KCs):�Proposed�Steps�Forward�and� 
Mid-Course�Corrections� 
Ballroom 6D Abstract #: 1122–1127

•� Technological�Advancements�and�Strategic�Approaches�in�
Developmental�and�Reproductive�Toxicity�Assessments� 
Room 7 Abstract #: 1128–1132

•� Transforming�Safety�Biomarker�Development�and�Translation�
through�Predictive�Safety�Testing,�Big�Data,�and�Artificial�
Intelligence:�Industry,�Academia,�and�Regulatory� 
Perspectives�  
Ballroom 6A Abstract #: 1133–1138

INFORMATIONAL SESSION 

• Honor Thy Stakeholders: How Toxicologists Can Better 
Incorporate�Stakeholders�into�Research,�Communication,�
and Translation� 
Ballroom 6E Abstract #: 1139

9:00 AM to 10:45 AM

POSTER SESSIONS 

Posters�will�be�displayed�from�9:00�am�to�4:30�pm,�with�the�author�in�
attendance�during�the�assigned�Poster�Session�in�the�Exhibit�Hall�(Hall�B).

•� Bioinformatics

•� Education,�Ethical,�Legal,�and�Social�Issues

•� Exposure�Assessment/Biomonitoring

•� Immunotoxicity

•� Inflammation

•� Neurotoxicity:�Pesticides

•� Pesticides

9:00 AM to 4:30 PM

TOXEXPO EXHIBITS

•� Visit�the�250+�exhibitors�for�product,�service,�and�career�insights.� 
Exhibit Hall (Hall B)

Platform Sessions 
These 165-minute sessions are composed of 
15-minute oral presentations that cover new areas, 
concepts, or data. The topics and presentations 
for these sessions, as well as the session days and 
times, will be announced by February 2022.

https://www.toxicology.org/2022
https://twitter.com/hashtag/2022SOT?src=hash
https://twitter.com/hashtag/ToxExpo?src=hash
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10:45 AM to 12:30 PM

POSTER SESSIONS 

Posters will be displayed from 9:00 am to 4:30 pm, with the author in 
attendance during the assigned Poster Session in the Exhibit Hall (Hall B).

• Air Pollution Toxicology II

• Biological Modeling

• Chemical Threats and Bioterrorism

• Computational Toxicology I

• DNA Damage and Repair

• Neurodegenerative Disease: Parkinson’s Disease

• Neurotoxicity: Developmental

• Neurotoxicity: Metals

• Neurotoxicity: Neurodegeneration

• Risk Assessment II

11:00 AM to 12:00 Noon

DISTINGUISHED TOXICOLOGY SCHOLAR AWARD LECTURE 

• Award recipient and lecture information will be announced in 
January 2022.  
Ballroom 6A

11:00 AM to 12:20 PM

ROUNDTABLE SESSIONS 

• Cross-Species Extrapolation: Opportunities in a 21st-Century 
Regulatory Nonanimal Testing World  
Ballroom 6B Abstract #: 1140

• Harmonization of Approaches for the Biological Safety 
Assessment of Medical Devices and Pharmaceutical Packaging: 
Implications for Drug-Device Combination Products  
Ballroom 6C Abstract #: 1141

• Tg.rasH2 Positive Controls: Added Value or No Longer 
Necessary?  
Ballroom 6D Abstract #: 1142

12:00 Noon to 1:00 PM

POSTDOCTORAL ASSEMBLY LUNCHEON

• (Ticket Required) This luncheon is a casual event that encourages 
engagement and networking among postdoctoral scholars.  
Room 5

12:30 PM to 1:30 PM

LEADING EDGE IN BASIC SCIENCE AWARD LECTURE 

• Award recipient and lecture information will be announced in 
January 2022.  
Ballroom 6A

UNDERGRADUATE STUDENT MEETING

• All undergraduates are encouraged to attend to network with 
peers and graduate students; lunch is provided.  
Room 9

1:00 PM to 2:30 PM

TOXICOLOGICAL SCIENCES FEATURED SESSION 

Publishing in Toxicological Sciences: From Submission to 
Peer Review, Publication, and Beyond  
Room 7 

Speakers:  
Jeffrey M. Peters, Pennsylvania State 
University, University Park, PA.

Kristine Willett, University of Mississippi, 
University, MS.

Matthew J. Campen, University of 
New Mexico, Albuquerque, NM.

SYMPOSIUM SESSIONS 

• Deep Learning and Graph Algorithms: New Approaches in 
Computational Toxicology  
Ballroom 6D Abstract #: 1143–1146

•	 Developmental	Origins	of	Inflammatory	and	Immune	
Diseases: Identifying	the	Effects	of	In Utero Stress on 
Immunological Competency  
Ballroom 6E Abstract #: 1147–1151

• Precise Modulation of the Immune System by Therapeutics: 
Lessons Learned  
Ballroom 6F Abstract #: 1151a–1151d

WORKSHOP SESSIONS 

• Addressing the Toxicology of Newly Decriminalized Drugs  
Room 1 Abstract #: 1152–1155

• Advances in CRISPR-Based Molecular and Computational 
Methods for Assessing Mechanistic Underpinnings of Toxicity 
and Gene-Environment Interactions  
Ballroom 6C Abstract #: 1156–1159

https://www.toxicology.org/2022
https://twitter.com/hashtag/2022SOT?src=hash
https://twitter.com/hashtag/ToxExpo?src=hash
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1:30 PM to 2:50 PM

CAREER EXPLORATION THROUGH SPEED  
INFORMATIONAL INTERVIEWS 

• (Ticket Required; Limited Seating) Groups of trainees will 
rotate through a series of eight-minute discussions with career 
representatives from academia, government, and industry.  
Room 5

2:30 PM to 4:15 PM

POSTER SESSIONS 

Posters will be displayed from 9:00 am to 4:30 pm, with the author in 
attendance during the assigned Poster Session in the Exhibit Hall (Hall B).

• Air Pollution Toxicology III

• Alternatives to Mammalian Models I

• Clinical and Translational Toxicology

• Metals II

• Nanotoxicology: In Vitro

• Nanotoxicology: In Vivo

• Nanotoxicology: Methodologies and Assessments

• Reproductive and Developmental Toxicology II

• Risk Assessment III

3:00 PM to 4:00 PM

MEET THE DIRECTOR 

A Conversation with Rick Woychik  
Ballroom 6B 

Panelist:  
Rick Woychik, NIEHS/NTP, 
Research Triangle Park, NC.

TRANSLATIONAL IMPACT AWARD LECTURE 

• Award recipient and lecture information will be announced in 
January 2022.  
Ballroom 6A

3:00 PM to 4:30 PM

SYMPOSIUM SESSION 

• Disparities in Environmental Chemical Exposure and Health Risks  
Ballroom 6D Abstract #: 1160–1163

WORKSHOP SESSIONS 

• Application of Next-Generation Risk Assessment Principles for 
Decision-Making  
Ballroom 6E Abstract #: 1164–1167

• Safety Challenges and Development Strategies Unique to 
Biotechnology-Derived Products across Industries  
Ballroom 6C Abstract #: 1168–1171

• Translating Lead Toxicology: Engaging Stakeholders 
and Communities	 
Room 1 Abstract #: 1172–1176

4:45 PM to 6:15 PM

SOT ANNUAL BUSINESS MEETING

• SOT members are encouraged to attend.  
Ballroom 6F

7:30 PM to 9:00 PM

TOX SHOWDOWN

• Three teams of three contestants participate in this quiz game, an 
event that also features a cash bar.  
Marriott Marquis San Diego Marina, Marina Ballroom E

REGISTER AT WWW.TOXICOLOGY.ORG/FUNRUN

Supported by:

5K FUN RUN /WALK

SOCIETY OF TOXICOLOGY

SAN DIEGO, CALIFORNIA • MARCH 2022 San Diego, California • March 29, 2022 • 6:00 AM

Tiny Tox Theater
Located in the ToxExpo Exhibit Hall (Hall B), the 
Tiny Tox Theater is an intimate venue hosting 
20-minute sessions on a variety of topics, ranging 
from grant funding to publishing to networking 
tips. The complete schedule of Tiny Tox Talks is 
available in the Online Planner.

https://www.toxicology.org/2022
https://twitter.com/hashtag/2022SOT?src=hash
https://twitter.com/hashtag/ToxExpo?src=hash
https://WWW.TOXICOLOGY.ORG/FUNRUN
https://eventpilotadmin.com/web/planner.php?id=SOT22&proof=false
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Wednesday, March 30
8:00 AM to 10:45 AM

SYMPOSIUM SESSIONS 

•	 Applications	of	Single	Cell	Profiling	Methods	to	Enhance	
Mechanistic	Understanding	of	Toxicological	Responses	 
Ballroom 6D Abstract #: 1177–1182

•	 Cadmium	and	the	Developmental	Origins	of	Disease:	The	
Implication	of	Early-Life	Exposures	on	Health	Later	in	Life	 
Ballroom 6B Abstract #: 1183–1188

•	 Computational	Toxicology	Workflows	for	Prioritization	and	Safety	
Assessment	of	Environmentally	Relevant	Chemicals    
Ballroom 6A Abstract #: 1189–1194

WORKSHOP SESSIONS 

•	 Assay	Gaps	in	the	Developmental	Neurotoxicity	(DNT)	New	
Approach	Methodologies	(NAMs)	Battery	for	Human	Health	
Risk Assessment	 
Ballroom 6F Abstract #: 1195–1200

•	 Communicating	Science	in	an	Age	of	Misinformation	and	Mistrust	 
Ballroom 6E Abstract #: 1201–1206

•	 How	Can	We	Break	Down	the	Silos	of	Epidemiology,	Biological	
Mode	of	Action	(MOA),	and	Statistical	Modeling	in	Cancer	
Risk Assessment?	 
Room 1 Abstract #: 1207–1212

9:00 AM to 10:45 AM

POSTER SESSIONS 

Posters	will	be	displayed	from	9:00	am	to	4:30	pm,	with	the	author	in	
attendance	during	the	assigned	Poster	Session	in	the	Exhibit	Hall	(Hall	B).

•	 Alternatives	to	Mammalian	Models	II

•	 Animal	Models

•	 Cardiovascular	Toxicology/Hemodynamics

•	 Epidemiology	and	Public	Health

•	 Regulation/Policy

•	 Reproductive	and	Developmental	Toxicology	III

•	 Tobacco	and	ENDS	Toxicology	I

•	 Tobacco	and	ENDS	Toxicology	II

9:00 AM to 4:30 PM

TOXEXPO EXHIBITS

•	 Visit	the	250+	exhibitors	for	product,	service,	and	career	insights.	 
Exhibit Hall (Hall B)

10:45 AM to 12:30 PM

POSTER SESSIONS 

Posters	will	be	displayed	from	9:00	am	to	4:30	pm,	with	the	author	in	
attendance	during	the	assigned	Poster	Session	in	the	Exhibit	Hall	(Hall	B).

•	 Biomarkers

•	 Computational	Toxicology	II

•	 Drugs	of	Abuse

•	 Ecotoxicology

•	 Epigenetics

•	 Kidney

•	 Liver	I:	In Vivo

•	 Liver	II:	In Vitro

•	 Safety	Assessment:	Pharmaceutical—Drug	Development	I

•	 Safety	Assessment:	Pharmaceutical—Drug	Discovery

11:00 AM to 12:00 Noon

EUROTOX BO HOLMSTEDT  
MEMORIAL AWARD LECTURE 

Context Matters: Next-Generation Insights on the 
Chemistry of DNA Damage and Mutation  
Ballroom 6C

Lecturer:  
Shana Sturla, ETH Zurich, Switzerland.

11:00 AM to 12:20 PM

ROUNDTABLE SESSIONS 

•	 Are	Animal	Studies	Still	the	“Gold	Standard”	for	Validating	New	
Approach	Methods?	 
Ballroom 6D Abstract #: 1213

•	 Challenges	with	the	TSCA	Risk	Evaluation	Assessments	of	
Occupational	Exposures,	Worker	Health	and	Safety,	and	Risk	 
Ballroom 6E Abstract #: 1214

INFORMATIONAL SESSION 

•	 Safer	Chemical	Tools	and	Practices:	Successes	in	Advancing	
Safer	Chemical	Selection	on	a	Global	Scale	 
Ballroom 6B Abstract #: 1215

https://www.toxicology.org/2022
https://twitter.com/hashtag/2022SOT?src=hash
https://twitter.com/hashtag/ToxExpo?src=hash
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12:30 PM to 1:30 PM

PLENARY KEYNOTE MEDICAL RESEARCH  
COUNCIL (MRC) LECTURE 

Genetic�Approaches�to�Study�Early�Lineage�Specification�
in Human Embryos  
Ballroom 6A

Speaker:  
Kathy Niakan, University of Cambridge, 
United Kingdom.

1:30 PM to 4:15 PM

SYMPOSIUM SESSIONS 

•� Competitive�Displacement�of�Physiologic�Metals�as�a�Mechanism�
of Toxicity  
Ballroom 6E Abstract #: 1216–1221

•� Role�and�Mechanisms�of�Persistent�Epigenetic�Alterations�in�
Toxicological Responses  
Ballroom 6D Abstract #: 1222–1227

WORKSHOP SESSIONS 

•� Current�Status�and�Future�Outlook�of�Developmental�
Immunotoxicity�Testing� 
Room 7 Abstract #: 1228–1234

•� Educating�21st-Century�Toxicologists:�Making�In Vitro and 
In Silico�Approaches�Part�of�the�Curriculum� 
Ballroom 6B Abstract #: 1235–1240

•� Tools�for�Modernizing�Ecological�Risk�Assessment� 
Ballroom 6C Abstract #: 1241–1246

•� Use�of�Computational�Methods�for�Addressing�Occupational�
Safety:�Opportunities�to�Support�the�3Rs� 
Room 1 Abstract #: 1247–1252

INFORMATIONAL SESSION 

•� Making�Your�Data�FAIR�for�Your�Future�Self�and�Others� 
Ballroom 6F Abstract #: 1253

2:00 PM to 3:00 PM

TRAINEE DISCUSSION

• (Ticket Required; Limited Seating) MRC lecturer Kathy Niakan 
will�meet�informally�for�discussion�with�graduate�students�and�
postdoctoral�scholars.�� 
Room 21

2:30 PM to 4:15 PM

POSTER SESSIONS 

Posters�will�be�displayed�from�9:00�am�to�4:30�pm,�with�the�author�in�
attendance�during�the�assigned�Poster�Session�in�the�Exhibit�Hall�(Hall�B).

•� Biotransformation/Cytochrome�P450

•� Disposition/Pharmacokinetics

•� Emerging�Technologies

• Mixtures

• Oxidative Injury and Redox Biology

•� Safety�Assessment:�Pharmaceutical—Drug�Development�II

•� Safety�Evaluation�of�Nonpharmaceutical�Products

•� Systems�Biology

Thursday, March 31
8:30 AM to 11:15 AM

SYMPOSIUM SESSIONS 

•� Hypertensive�Disorders�of�Pregnancy:�Environmental�Influences,�
Biomarkers,�and�Models� 
Ballroom 6D Abstract #: 1254–1260

• In Vitro�Considerations�for�Predicting�Retinal�Toxicities� 
Ballroom 6C Abstract #: 1261–1266

•� Lung�Lipids�in�Xenobiotic-Induced�Tissue�Injury�and�
Disease Pathogenesis� 
Room 1 Abstract #: 1267–1273

•� Optimizing�the�Design�of�Repeated-Dose�Animal�Studies�to�Inform�
Human�Health�Risk�Assessment�by�Integrating�Exposure,�In Vitro, 
and In Silico Data  
Ballroom 6A Abstract #: 1274–1279

•� PFAS�Sum�versus�Some?�The�Science�and�Policy�of�Mixtures� 
Room 7 Abstract #: 1280–1285

•� State-of-the-Science�on�Thyroid�Hormone�Regulation�and�
Disruption�during�Neurodevelopment� 
Ballroom 6F Abstract #: 1286–1291

WORKSHOP SESSION 

•� The�Use�of�Alternative�Methods�to�Assess�Chemical�Toxicity�and�
Risk in Military and Aerospace Exposure Scenarios  
Ballroom 6B Abstract #: 1292–1297

INFORMATIONAL SESSION 

•� How�Does�Your�Study�Measure�Up?�The�Evolution�of�Study�Quality�
Evaluations�in�Toxicology�and�Risk�Assessment� 
Ballroom 6E Abstract #: 1298

https://www.toxicology.org/2022
https://twitter.com/hashtag/2022SOT?src=hash
https://twitter.com/hashtag/ToxExpo?src=hash
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Your personalized 
schedule

Complete schedule 
and session details

Access your 
bookmarked events

Search by key word, 
presenter name, and 

more

Close menu to 
increase viewing 

window size

View your notes 
about events

Review  
your personalized 

schedule

View the events on a 
specific day

Filter the schedule 
by event type

All abstracts and 
author blocks

All 
presenters

Key Features of the Online Planner

Ways to Customize Your View of the 2022 Schedule

 Tips and Tricks on Next Page

Access to exhibitors 
and planner tutorials

Use the SOT Online Planner to Review the Latest 
2022 Annual Meeting Schedule and  

Plan Your Meeting Experience

https://www.toxicology.org/2022
https://twitter.com/hashtag/2022SOT?src=hash
https://twitter.com/hashtag/ToxExpo?src=hash
https://www.toxicology.org/events/am/AM2022/online-planner.asp
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Use the Online Planner and 
Build a Customized Meeting Schedule

Online Planner Tips and Tricks
Use the email/
password from 

your Annual 
Meeting registration 

to unlock the 
customizable 

features of the 
Online Planner

Add event to 
your schedule

Add event to 
your schedule

Bookmark event to 
find easily in future

Bookmark event to 
find easily in future

Select to view more 
information on the 

event

Add notes before, 
during, or after 

the event

Share event 
info via email or 

social media

 www.toxicology.org/2022

https://www.toxicology.org/2022
https://twitter.com/hashtag/2022SOT?src=hash
https://twitter.com/hashtag/ToxExpo?src=hash
https://www.toxicology.org/events/am/AM2022/online-planner.asp
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Supporters 
Make the 
Annual Meeting 
Affordable for 
Everyone 

Contributions keep 
registration fees low, 
enabling scientists  
at all career levels 
to attend.

Make your 
contribution today! 
Supporters receive prominent 
recognition throughout the 
SOT Annual Meeting 
and ToxExpo.*
www.toxicology.org/support

*Benefits vary by level of support.

Pledge Your 
2022 Support

https://www.toxicology.org/2022
https://twitter.com/hashtag/2022SOT?src=hash
https://twitter.com/hashtag/ToxExpo?src=hash
https://www.toxicology.org/events/am/AM2022/supporters.asp
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Registration

Accessing the Science
As part of the enhanced 2022 SOT meeting 
experience, registrants can watch Scientific 

Sessions either in person in San Diego or 
through livestreams remotely. Individuals on-site 

and remote also will be able to engage in live 
question-and-answer discussions during most 

sessions. In addition, most sessions will be 
viewable on demand for all registrants shortly 

after a session’s conclusion.

Early-Bird 
(By Jan. 28)

Standard 
(Jan. 29–Feb. 25)

Final 
(After Feb. 25)

SOT Member $375 $440 $500

Nonmember $770 $835 $900

SOT Retired/Emeritus Member $75 $135 $185

SOT Postdoctoral Member $85 $135 $185

Postdoctoral Nonmember $185 $245 $295

SOT Graduate Student Member $65 $115 $165

Graduate Student Nonmember $145 $195 $255

Undergraduate Student $0 $0 $0

High School Student $0 $0 $0

SOT Global Partner $0 $0 $0

Press $0 $0 $0

Guest (Nonscientist) $70 $85 $100

Register Now

Registration Fees

Toxicologists, trainees, those from related fields, and others 
who are fully vaccinated against COVID-19 may attend the 
in-person SOT 61st Annual Meeting and ToxExpo, with all 
registrants invited to access livestreams of the content as 
part of the enhanced 2022 meeting experience. Based on 
California regulations and the SOT commitment to public 
health, proof of vaccination or documentation for a medical 
exemption is required for registrants attending the meeting 
in person in San Diego to ensure the safety of all participants, 
especially those in more susceptible populations, such as 
age 65+ and immunocompromised.

Registration for the meeting—whether attending in person 
or remotely—includes access to dozens of Scientific 
Sessions. Those in San Diego also can experience the 
three-day ToxExpo Exhibit Hall, Exhibitor-Hosted Sessions, 
receptions, and other events as part of their registration. The 
on-site Continuing Education courses and select activities 
are available for add-on fees and will not be part of the 
enhanced meeting experience (see the “Registration Fees 
and Types” web page on the Annual Meeting website for 
add-on fee information).

https://www.toxicology.org/2022
https://twitter.com/hashtag/2022SOT?src=hash
https://twitter.com/hashtag/ToxExpo?src=hash
https://www.toxicology.org/events/am/AM2022/reg-site.asp
https://www.toxicology.org/events/am/AM2022/registration-fees.asp
https://www.toxicology.org/events/am/AM2022/registration-fees.asp
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Registration

How to Register

Online Registration
SOT members and nonmembers paying by credit card may use the SOT Online 
Registration System. The Online Registration System is available 24-7 and will remain 
open throughout the meeting. Online registrants will receive an electronic confirma-
tion after registering. If you do not, please contact the SOT Registration Department 
by email or call 703.438.3115.

Fax or Mail Registration
To pay by check, government purchase order, money order, or credit card, register by 
mailing the Registration Form to SOT Headquarters. Forms will be date-stamped as 
they arrive. This is your date of registration. A registration confirmation will be provided 
via email; if you do not receive confirmation within two weeks, please contact the SOT 
Registration Department by email or call 703.438.3115.

SOT will accept faxed and/or mailed Annual Meeting registrations until March 24. 
Online registration will be open until March 31. After March 24, registrants who do not 
use the online system will need to register on-site at the Annual Meeting. 

Payment Reminders 
Company or personal checks must be in US currency and should list all registrants in 
the check memo area or on the check stub. Please address payment to “Society of 
Toxicology.” 

SOT accepts American Express, Diner’s Club, Discover, MasterCard, and Visa. Fax 
registrations will be accepted only if a credit card number is clearly listed in the appropriate area.

Government purchase orders must be drawn from the US Department of the Treasury. 

Exhibitor Registration
Exhibitors should register using the Exhibitor Service Center on the ToxExpo website. For assistance with exhibitor registration, 
please contact Karen Cook by email or call 703.438.3115. 

Guest/Spouse Registration 
If a nonscientist is accompanying you to the meeting, you may register your guest while registering yourself for the meeting. If 
you have already registered for the meeting, log in to the SOT website and view your “Member Profile.” Select “View My Events” 
and then “Annual Meeting 2022.” Now, select the “Add Tracks/Sessions” button to add a guest or other new item to your Annual 
Meeting registration. Be sure to complete the rest of the registration process and submit your changes. Reminder: guest regis-
trants are not permitted in the ToxExpo Exhibit Hall or in Scientific Sessions and must provide proof of vaccination to receive 
their meeting badge, which serves as their entry ticket into events.

Media Registration 
Accredited and vetted representatives of media organizations receive complimentary registration for the meeting. To request 
press registration or for more information, please contact Michelle Werts by email or call 703.438.3115.

Undergraduate and High School Student Registration
Registration is free for undergraduate and high school students. To register, complete and return the Registration Form along 
with a copy of your student ID to the SOT Registration Department by email.

SOT Registration 
Department 
Contact Information

Mail:  
SOT Headquarters 
11190 Sunrise Valley Drive 
Suite 300  
Reston, VA 20191 

Tel:  
703.438.3115

Fax:  
703.438.3113 

Email:  
sotmeetings@toxicology.org

https://www.toxicology.org/2022
https://twitter.com/hashtag/2022SOT?src=hash
https://twitter.com/hashtag/ToxExpo?src=hash
https://www.toxicology.org/events/am/AM2022/reg-site.asp
https://www.toxicology.org/events/am/AM2022/reg-site.asp
mailto:sotmeetings%40toxicology.org?subject=Annual%20Meeting%20Registration
mailto:sotmeetings%40toxicology.org?subject=Annual%20Meeting%20Registration
tel://+17034383115
https://www.toxicology.org/events/am/am2022/docs/Regform-mailfax.pdf
mailto:sotmeetings%40toxicology.org?subject=Annual%20Meeting%20Registration
mailto:sotmeetings%40toxicology.org?subject=Annual%20Meeting%20Registration
tel://+17034383115
http://s36.a2zinc.net/clients/aim-sot/ToxExpo2022/Public/e_Login.aspx?&ID=1248&sortMenu=103001
https://s36.a2zinc.net/clients/aim-sot/ToxExpo2022/Public/Enter.aspx
mailto:karen%40toxicology.org?subject=
tel://+17034383115
mailto:michelle%40toxicology.org?subject=SOT%20Media%20Registration
tel://+17034383115
https://www.toxicology.org/events/am/am2022/docs/Regform-mailfax.pdf
mailto:sotmeetings%40toxicology.org?subject=
tel://+17034383115
mailto:sotmeetings%40toxicology.org?subject=
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Registration

(Annual Meeting Policies continued on next page)

Registration Confirmation 
You should receive a registration confirmation via email, whether you register directly online or send your Registration Form to 
the SOT Registration Department via email, mail, or fax. If you don’t receive your confirmation within two weeks, please contact 
SOT Headquarters or call 703.438.3115.

Badge Pickup
To facilitate confirmation of proof of vaccination per California regulations, all badges will be picked up on-site in San Diego. 
Details on how vaccination proof or medical exemption documentation will be collected and reviewed will be communicated 
before the meeting.

Because all registrants will pick up their badges and event tickets on-site, please allow extra time upon arriving at the San Diego 
Convention Center to acquire your badge before your first planned activity.

Cancellation, Refund, and Registration Policies
All requests for cancellations and/or refunds must be received in writing at SOT Headquarters by February 25, 2022. These 
refunds will be processed, less a $50 fee, after the SOT Annual Meeting and ToxExpo. Refund requests received after February 
25, 2022, will not be processed.

By registering for the 2022 SOT Annual Meeting, you are agreeing to the terms and conditions of the Annual Meeting Policies.

2022 SOT Annual Meeting Policies

Attendee Qualifications
The Society of Toxicology (SOT) reserves the right to review applications for participation at the SOT Annual Meeting and 
ToxExpo to confirm that the applicant meets the SOT attendance qualifications. The Society may reject a registration by any 
individual or organization or withdraw registration privileges at any time if the individual or organization is found to be inconsis-
tent with the Society’s principles and interests.

Individuals 

Participation is available only to bona fide individ-
uals who are engaged in or promote the field of 
toxicology or biotechnology research and support 
the growth and development of the toxicology field.

Organizations 

Participation is available only to bona fide organizations with public 
policy positions and business practices that are generally consistent 
with the SOT mission, goals, and reputation, as well as its policies and 
principles, as determined by the Society.

SOT Code of Conduct 
The Society of Toxicology is committed to providing a safe and productive environment for all of its meetings; one that 
fosters open dialogue, the free exchange of scientific ideas, the promotion of equal opportunity, and is free of any sort of 
harassment, coercion, and discrimination. All meeting participants are expected to treat others with respect and consider-
ation, follow venue rules, and alert Society of Toxicology staff, officers, or security of any potentially dangerous situations, 
individuals in stress, or instances of harassment, coercion, or discrimination.  

The Society of Toxicology is fully cognizant that there are areas of our science that are controversial. Our meetings can and 
should serve as an effective forum to consider and debate scientifically-relevant viewpoints in an orderly, respectful and fair 
manner. The policies herein apply to all meeting attendees, speakers, exhibitors, guests, staff, contractors, and volunteers.

https://www.toxicology.org/2022
https://twitter.com/hashtag/2022SOT?src=hash
https://twitter.com/hashtag/ToxExpo?src=hash
https://www.toxicology.org/events/am/am2022/reg-site.asp
https://www.toxicology.org/events/am/am2022/docs/Regform-mailfax.pdf
mailto:sotmeetings%40toxicology.org?subject=
tel://+17034383115
https://www.toxicology.org/events/am/am2022/am-policies.asp
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Registration

(Annual Meeting Policies continued on next page)

What Is Harassment?

Harassment includes speech or behavior that is not welcome or is personally offensive, whether it is based on ethnicity, race, 
gender, religion, age, body size, disability, veteran status, marital status, sexual orientation, gender identity, or other reason 
not related to scientific merit.

Behavior acceptable to one person may not be acceptable to others. As such, meeting attendees must use discretion to 
ensure that respect is clearly communicated. Harassment expressed in a joking manner still constitutes unacceptable 
behavior. Retaliation for reporting harassment is a violation of this policy, as is reporting an incident in bad faith.

Reporting Harassment

The Society of Toxicology is committed to providing a safe environment for everyone at any of their meetings. If an individual 
experiences or witnesses harassment of any kind, they should contact Society of Toxicology staff by email or by calling 
703.438.3115 or use a venue phone or personal cell phone to contact venue security if they feel unsafe. All complaints will be 
treated seriously and responded to promptly.

If an individual wishes to file a formal grievance of harassment:
• Notify meeting staff by email or by calling 703.438.3115.
• Society of Toxicology staff will discuss any grievance first with the individual filing the grievance, then with the alleged 

offender, seek counsel if the appropriate action is unclear, and report the incident and findings to the Society of 
Toxicology Council and legal counsel.

• The Society of Toxicology will consult with the individual filing the grievance prior to taking any action.

The Society of Toxicology reserves the right to remove an individual from a meeting without warning or refund of any 
expenses, to prohibit attendance at future Society of Toxicology meetings, and to notify the individual’s employer.

If there are questions related to this policy, please contact the SOT Executive Director by email or by calling 703.438.3115.

Attendance Requirements
To participate in the SOT 61st Annual Meeting and ToxExpo on-site in San Diego, California, registrants must provide proof of 
vaccination against COVID-19 or receive an exemption of this requirement from SOT based on documented medically approved 
reasons for why an individual cannot be vaccinated. Individuals with medical exemptions will be required to provide proof 
of a negative COVID-19 test taken within 72 hours of arrival in San Diego—or within a shorter time frame if required by local 
rules and regulations at the time of the meeting. Participation in the enhanced meeting experience through livestreams and 
on-demand Scientific Session recordings is available to all registrants, regardless of vaccination status.

Attendance Terms and Conditions 
By registering for the SOT 61st Annual Meeting and ToxExpo, you are agreeing to abide by the SOT Code of Conduct policy 
and to the following terms and conditions, granting SOT permission to:

• Require proof of vaccination against COVID-19 as a 
condition of your participation on-site in San Diego, 
California.

• Exclude your on-site participation in San Diego, 
California, if you do not provide proof of vaccination 
against COVID-19.

• Provide you with access to the meeting’s scientific 
content in alternative formats in lieu of participating in 
the meeting on-site in San Diego.

• Reproduce, copy, and publish your image, voice, and 
any or all media taken at the Annual Meeting and 
ToxExpo.

• Include you in the attendee list, which includes your 
name and affiliation, accessible to meeting registrants 
using the SOT Event App. 

• Share your contact information with organizations that 
the Society believes might have a product or service of 
interest to you. Limited data provided to third parties 
include name, title, affiliation, and business address. 
Your telephone and fax numbers and email will not be 
disclosed to third parties.

• Share your name and affiliation with ToxExpo exhibitors 
and Annual Meeting Supporters.

https://www.toxicology.org/2022
https://twitter.com/hashtag/2022SOT?src=hash
https://twitter.com/hashtag/ToxExpo?src=hash
mailto:sothq%40toxicology.org?subject=
tel://+17034383115
mailto:sothq%40toxicology.org?subject=
tel://+17034383115
mailto:sothq%40toxicology.org?subject=
tel://+17034383115
https://www.toxicology.org/events/am/AM2022/registration.asp
https://www.toxicology.org/about/vp/code-of-conduct.asp
https://s36.a2zinc.net/clients/aim-sot/toxexpo2022/Public/Exhibitors.aspx?ID=1288&sortMenu=108000##
https://www.toxicology.org/events/am/am2022/supporters.asp
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Registration

(Annual Meeting Policies continued on next page)

SOT Annual Meeting registrants: 
• Confirm that they will participate in the in-person 

sessions on-site in San Diego only if they are fully 
vaccinated and provide documentation of vaccination 
in the manner requested by SOT and its vendors.

• Confirm that if participating on-site in San Diego, they 
will conduct a self-health assessment prior to arriving 
at any in-person events and that they will not participate 
in any in-person sessions if they are experiencing any 
symptoms of COVID-19 as identified by the Centers for 
Disease Control and Prevention (CDC).

• Confirm, acknowledge, and will abide by all applicable 
regulations and health and safety protocols, including 
the reporting of suspected cases of or exposures to 
COVID-19 and positive COVID-19 test results to the 
appropriate authorities and entities designated by SOT.

• Acknowledge that participating in this event and 
interacting with people place you at risk of exposure to 
or illness from infectious diseases regardless of your or 
their vaccination status.

• Assume the risk of injury, harm, and loss associated 
with the event, including any injury, harm, and loss 
caused by the negligence, fault, or conduct of any kind 
on the part of SOT, its vendors, and its partners.   

• Acknowledge that SOT may need to share your contact 
information with public health authorities or other 
associated personnel if a public health event becomes 
associated with the meeting.

SOT Annual Meeting registrants (excluding registered guests) are allowed to bring children fully vaccinated against COVID-19 
and under full parental/guardian control into Scientific Sessions and the ToxExpo Exhibit Hall:

• Full control entails ensuring that children do not 
interfere with exhibits and sessions or display 
disruptive behavior (i.e., no running, no excessive 
noise).

• Parents/guardians will be liable for any damage to 
exhibits.

• In consideration of other participants, disruptive 
children should be removed from the hall or session.

SOT Annual Meeting registrants are prohibited from:
• Inviting guest/spouse registrants into Scientific 

Sessions and the ToxExpo Exhibit Hall.
• Soliciting in the ToxExpo Exhibit Hall unless registered 

as an exhibitor. SOT retains the right to remove any 
company or individual that has not duly contracted for 
exhibit space.

• Taking photographs or other electronic capture of 
Scientific Sessions or the ToxExpo without the consent 
of the session Chair, the presenter(s)/author(s), and/or 
exhibitor(s).

• Photographing colleagues against the backdrop of 
scientific posters on display without the express 
consent of the presenting author(s).

• Photographing or recording ToxExpo exhibit booths 
without the consent of a representative of the exhibiting 
organization.

• Speaking on electronic devices while attending 
Scientific Sessions. Attendees are asked to silence all 
electronic devices while attending Scientific Sessions.

These policies will be enforced by the Society. Those individuals who do not comply will be asked to leave the session and/or 
ToxExpo Exhibit Hall. To request an exemption from any of the Annual Meeting policies, written notification by the registrant 
must be submitted to SOT Headquarters before the Annual Meeting and ToxExpo or while on-site. If you have any questions 
regarding these policies, please contact SOT Headquarters by email.

https://www.toxicology.org/2022
https://twitter.com/hashtag/2022SOT?src=hash
https://twitter.com/hashtag/ToxExpo?src=hash
https://www.cdc.gov/coronavirus/2019-ncov/symptoms-testing/coronavirus-self-checker.html
https://www.cdc.gov/coronavirus/2019-ncov/symptoms-testing/symptoms.html
https://www.cdc.gov/coronavirus/2019-ncov/symptoms-testing/symptoms.html
mailto:sothq%40toxicology.org?subject=
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Attendance Etiquette and Audio and Video Recording, Photography, 
and Cell Phone Policies 
The Society does not permit photography or the electronic capture of Scientific Sessions or the ToxExpo Exhibit Hall without 
the consent of the session Chair, the presenter(s)/author(s), and/or exhibitor(s). This policy also includes photographing 
colleagues against the backdrop of scientific posters on display without the express consent of the presenting author(s).

• Photographing or videotaping in the ToxExpo Exhibit Hall is prohibited.
• Electronic capture of Scientific Sessions via any method is prohibited.
• All cell phones and electronic devices must be put on silent mode while attending Scientific Sessions.

Attendees are encouraged to ask questions after presentations or at the direction of the moderator. 

SOT Privacy Policy and Disclaimers 
The SOT Annual Meeting and ToxExpo adheres to the Society’s general privacy policy and disclaimers.

Engage 
with the latest toxicology-related news. 

Follow SOT on social media.

https://www.toxicology.org/2022
https://twitter.com/hashtag/2022SOT?src=hash
https://twitter.com/hashtag/ToxExpo?src=hash
https://www.toxicology.org/privacy.asp
https://twitter.com/SOToxicology
https://www.facebook.com/societyoftoxicology
https://www.linkedin.com/company/society-of-toxicology-sot-/
https://www.instagram.com/sotoxicology/
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Join the Society of Toxicology 
to engage with more than 7,500 members 

from 70+ countries and  
advance toxicology research.

Discounted Registration Rates 
for SOT-Hosted Meetings

Included or Discounted Access 
to Toxicological Sciences, the 

Society’s Official Journal

Exclusive Award 
Opportunities

The Ability to Nominate  
and Be Nominated  

for Prestigious Awards

Career and Education 
Resources, such as the  

SOT Job Bank and SOT Mentor 
Match, for All Career Levels

www.toxicology.org

SOT Membership = Meeting Savings

Member Benefits Include:

The cost of an annual SOT membership and an Annual Meeting and 
ToxExpo registration at the membership rate is less than the cost of a 
nonmember Annual Meeting registration. Apply for SOT membership 
by December 31 to save!

https://www.toxicology.org/2022
https://twitter.com/hashtag/2022SOT?src=hash
https://twitter.com/hashtag/ToxExpo?src=hash
https://www.toxicology.org/groups/membership/joinSOT.asp
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Hotel Reservation Information
Connections Housing is the only SOT-approved partner designated to make reservations at the hotel that best meets your needs 
for the SOT Annual Meeting in San Diego. You can book 24-7 through the SOT and Connections Housing website, which offers 
real-time availability with full hotel descriptions, amenity listings, distances from the San Diego Convention Center, maps, and 
other information to help make your decision easier.

You may make new reservations or modify or cancel existing reservations by using the online housing system or by contacting 
Connections Housing directly.

 Book Online: 
www.toxicology.org/housing

 Hours of Operation:
Monday–Friday,  
9:00 AM–7:00 PM (ET) 

 Tel: 
404.842.0000

  Fax:
470.822.0250

  Mail: 
Housing Reservation Form 
Connections Housing 
950 Scales Road, Building 200 
Suwanee, GA 30024

The deadline to reserve your housing through 
Connections Housing is February 25, 2022.

Room-Share Program
SOT maintains a list of meeting registrants who have signified an interest in sharing a room. This list is available only to meeting 
registrants and only to those who voluntarily enroll in the program and accept the terms of the legal disclaimer. For more 
information on this program and to sign up, visit the SOT Annual Meeting website.

Reservation Confirmations, Changes, and Cancellations
A reservation acknowledgment will be emailed, faxed, or 
mailed to you once your reservation has been booked. You 
will not receive a confirmation from your hotel. If you do 
not receive an acknowledgment within three business days, 
please call Connections Housing.

The deadline to make a new reservation is Friday, February 25, 
2022. You can make changes and cancellations online or by 
contacting Connections Housing. The hotel will charge the 
first night’s room and tax to individuals who cancel their 
reservations within 72 hours of the day of arrival or who do 
not arrive at all. Early departures are subject to penalty fees 
set by each hotel.

Housing
SOT has reserved rooms and negotiated 
exclusive rates at many hotels near the San 
Diego Convention Center. By booking through 
the official SOT housing partner, Connections 
Housing, you get exclusive hotel rates, increase 
your networking opportunities by staying in the 
same locations as other attendees and exhib-
itors, and receive full-service assistance with 
making and updating your reservation without 
any prepayment. 

https://www.toxicology.org/2022
https://twitter.com/hashtag/2022SOT?src=hash
https://twitter.com/hashtag/ToxExpo?src=hash
https://www.toxicology.org/events/am/AM2022/housing-site.asp
https://www.toxicology.org/events/am/am2022/housing-site.asp
tel://+14048420000
https://www.toxicology.org/events/am/am2022/docs/Housing-Form.pdf
https://www.toxicology.org/events/am/AM2022/housing.asp#share
https://www.toxicology.org/events/am/am2022/housing-site.asp
https://www.toxicology.org/events/am/am2022/housing-site.asp
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Hotel Map
Book Room Now

Hotel Map

San Diego Convention Center
111 West Harbor Drive

1
Courtyard San Diego Gaslamp/

Convention Center
453 Sixth Avenue

2
Embassy Suites San Diego 

Bay–Downtown
601 Pacifi c Highway

3 Hard Rock Hotel San Diego
207 Fifth Avenue

4
Hilton San Diego 

Gaslamp Quarter
401 K Street

5 Hilton San Diego Bayfront
1 Park Boulevard

6 Horton Grand Hotel
311 Island Avenue

7
Manchester Grand 

Hyatt San Diego
1 Market Place

8

Marriott Marquis 
San Diego Marina
(SOT Headquarters Hotel)
333 West Harbor Drive 

9
Moxy San Diego Downtown/

Gaslamp Quarter
831 Sixth Avenue

10 Omni San Diego Hotel
675 L Street

11
San Diego Marriott 

Gaslamp Quarter
660 K Street

12 THE US GRANT San Diego
326 Broadway 

13
The Westin San Diego 

Gaslamp Quarter
910 Broadway Circle

14 Wyndham San Diego Bayside
1355 North Harbor Drive
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https://www.toxicology.org/2022
https://twitter.com/hashtag/2022SOT?src=hash
https://twitter.com/hashtag/ToxExpo?src=hash
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Hotel & Travel

 *Rates subject to change; does not include tax |  Prevailing rate, hotel guests only

All hotel accommodations, rates, taxes, internet access, and parking pricing are subject to change without notice. Early departures are subject to penalty fees set by the hotels. Although making your reservations outside the 
SOT hotel block can sometimes be more economical, it decreases the money available to the Society to carry out its strategic goals and may cause the Society to pay attrition fees for unutilized hotel rooms. In addition, the 
Society is unable to assist you if you have any difficulties with your room reservation, such as the hotel overbooking or misplacing your reservation. SOT depends on the Annual Meeting revenue (hotel room commissions 
and rebates) to fund other programs throughout the year and to keep future registration fees low. Please assist the Society by making your hotel room reservation through the official SOT housing partner. Rates shown are 
for single and double occupancy; additional fees may apply for additional guests. Please note: services offered, taxes, and fees associated with hotel services are subject to change and availability; tax rate 12.5%. Information 
listed is complete and accurate as of July 12, 2021. Note: checkout times are usually between 11:00 am and 1:00 pm; check-in times are usually between 2:00 pm and 4:00 pm.
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1) Courtyard San Diego 
Gaslamp/
Convention Center 
453 Sixth Avenue

Bonvoy 0.4 miles $259     n/a

$54
(weekends)

$50
(weekdays)

3

2) Embassy Suites 
San Diego 
Bay–Downtown
601 Pacifi c Highway

Hilton 
Honors

0.7 miles
$269 City View/
$289 Bay View          n/a $50 3

3) Hard Rock 
Hotel San Diego
207 Fifth Avenue

Hard Rock 
Rewards

0.3 miles $309             n/a $49 3

4) Hilton San Diego 
Gaslamp Quarter
401 K Street

Hilton 
Honors

0.2 miles $299             n/a $50 3

5) Hilton San Diego Bayfront
1 Park Boulevard

Hilton 
Honors

0.2 miles
$314 Standard 

Room/
$359 Bay View

               $40 $60 4

6) Horton Grand Hotel
311 Island Avenue

n/a 0.4 miles $204                      n/a $48 3

7) Manchester Grand 
Hyatt San Diego
1 Market Place

World of 
Hyatt

0.4 miles $307             $40 $60 4

8) Marriott Marquis 
San Diego Marina
(SOT Headquarters Hotel)
333 West Harbor Drive

Bonvoy 0.1 miles
$320 City View/
$340 Bay View         

For 
Bonvoy 

members
  $40 $55 4

9) Moxy San Diego 
Downtown/
Gaslamp Quarter
831 Sixth Avenue

Bonvoy 0.7 miles $245                         n/a $54 3

10) Omni San Diego Hotel
675 L Street

Omni Select 
Guest

0.2 miles $260                
$24 

(across 
street)

$55 4

11) San Diego Marriott 
Gaslamp Quarter
660 K Street

Bonvoy 0.3 miles $259                n/a $50 3

12) THE US GRANT San Diego
326 Broadway

Bonvoy 0.8 miles $284                   n/a $52 4

13) The Westin San Diego 
Gaslamp Quarter
910 Broadway Circle

Bonvoy 0.7 miles $273             n/a $50 4

14) Wyndham 
San Diego Bayside
1355 North Harbor Drive

Wyndham 
Rewards

1.3 miles $225             $35 n/a 3

Book Room Now

Hotel Services

Hotel Services

All hotel accommodations, rates, taxes, internet access, and parking pricing are subject to change without notice. Early departures are subject to penalty fees set by the hotels. Although making 
your reservations outside the SOT hotel block can sometimes be more economical, it decreases the money available to the Society to carry out its strategic goals and may cause the Society to 
pay attrition fees for unutilized hotel rooms. In addition, the Society is unable to assist you if you have any difficulties with your room reservation, such as the hotel overbooking or misplacing your 
reservation. SOT depends on the Annual Meeting revenue (hotel room commissions and rebates) to fund other programs throughout the year and to keep future registration fees low. Please assist 
the Society by making your hotel room reservation through the official SOT housing partner. Rates shown are for single and double occupancy; additional fees may apply for additional guests. 
Please note: services offered, taxes, and fees associated with hotel services are subject to change and availability; tax rate 12.5%. Information listed is complete and accurate as of July 12, 2021. 
Note: checkout times are usually between 11:00 am and 1:00 pm; check-in times are usually between 2:00 pm and 4:00 pm.

* Rates subject to change; does not include tax | Prevailing rate, hotel guests only

https://www.toxicology.org/2022
https://twitter.com/hashtag/2022SOT?src=hash
https://twitter.com/hashtag/ToxExpo?src=hash
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Please note that depending on your reservation method, ATC Travel Management charges a $10 online service fee or a live agent 
reservation fee.

Before contacting ATC Travel Management, please gather the following information:
• Your name as it appears on your ID and your date of birth
• The desired dates of arrival to and departure from 

San Diego
• Your home city or originating airport

• Your approximate time of departure from the originating 
airport

• The number of persons traveling (adults/children)
• Your payment method—either credit card or check
• Your airline frequent flyer number(s), if applicable

To obtain the maximum discounted fares, call at least 60 days before departure and identify yourself as an SOT meeting 
attendee. ATC Travel Management will find the best fare for you and email you an itinerary.

Ground Transportation from the Airport
Taxis
Taxicab stands are located at the airport and at most hotels, attractions, and shopping centers. Base fare and rates are displayed 
on the meter and include a flag-drop charge plus a per-mile and/or a per-hour charge. If you are traveling from the airport, $1.50 
also will be added to your final total. All taxi rates are based on trips, not per person. Find more details on taxicab services on 
the San Diego International Airport website.

Ride Share
Lyft and Uber also are well established in San Diego and have permission to service San Diego’s airport.

Car Rental
The airport is served by all major car rental agencies. Courtesy phones are located near the baggage claim areas of Terminals 
1 and 2. All car rental pick-ups and drop-offs for rental car companies serving San Diego International Airport occur at the 
Consolidated Rental Car Center. Free dedicated shuttle buses run continually to ferry customers between the airport terminals 
and the Rental Car Center. A list of car rental agencies and phone numbers can be found on the San Diego International 
Airport website.

Transportation

Air Transportation
The closest airport to all local attractions, San Diego International Airport (SAN) is about 10 minutes from the San Diego 
Convention Center. SAN is serviced by 22 major and commuter airlines, with nearly 500 daily flights providing nonstop and 
connecting services to major destinations across the US and the world.

Preferred-Carrier Airfare Discounts
For the latest information on available discounts from select carriers, as well as instructions on how to secure reduced airfare 
prices, please visit the “Travel” web page on the SOT Annual Meeting website.  

SOT Air Travel Provider—ATC Travel Management
ATC Travel Management is the official travel management firm for the SOT 61st Annual Meeting and ToxExpo.

 Hours of Operation:
Monday–Friday,  
8:30 AM–5:00 PM (ET) 

 Tel: 
800.458.9383

 Email: 
reservations@atcmeetings.com

 Book Online: 
ATC Travel Management

https://www.toxicology.org/2022
https://twitter.com/hashtag/2022SOT?src=hash
https://twitter.com/hashtag/ToxExpo?src=hash
https://www.san.org/to-from/Taxis
https://www.san.org/to-from/Rental-Cars#7140191-rental-agencies
https://www.san.org/to-from/Rental-Cars#7140191-rental-agencies
https://www.san.org/
https://www.toxicology.org/events/am/am2022/travel.asp#Air_Transportation
tel://+18004589383
http://www.atctravelcorp.com/
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Train Transportation
AMTRAK
Tel: 800.872.7245 | Website: www.amtrak.com

Amtrak operates out of the Santa Fe Depot Station (also known as Union Station), which is a seven-minute drive from the San 
Diego Convention Center and the SOT hotel area. Taxis are always ready and waiting outside the station.

Getting around Town
Metropolitan Transit System (MTS) Trolley
The San Diego Metropolitan Transit System (MTS) Trolley is a convenient way to travel around the San Diego area.

There are four trolley lines (UC San Diego Blue, Orange, Sycuan Green, and SDG&E Silver) that service the downtown San Diego 
communities and beyond, covering 53 miles of double-track railway and 53 stations total. Trolleys run every 15 minutes on 
average—every seven minutes during peak and 30 minutes during off-peak hours. More information on the MTS schedule, 
fares, and rider information can be found on the Metropolitan Transit System website.

Metropolitan Transit System (MTS) Bus Service
Operating seven days a week, early morning to late night, Bus Route 992 offers curbside drop-off/pick-up service right outside 
baggage claims in both terminals at the San Diego International Airport. For maps and bus schedules, visit the Metropolitan 
Transit System website or call 619.233.3004.

Old Town Trolley
Another way to travel to the main tourist areas of San Diego is on an Old Town Trolley Tour. The trolley stops at 11 places, 
including Old Town, Seaport Village, Gaslamp Quarter, Coronado, Little Italy, and Balboa Park. You can either ride on the full 
two-hour narrated historic tour or hop on and off at different stops throughout the day. They also offer two-day passes and 
combination options with their land-and-water SEAL Tours. Pricing and adventures can be found on the Old Town Trolley Tours 
website.

Parking
Ample parking is available at the San Diego Convention Center (111 West Harbor Drive, San Diego, CA 92101) and downtown for 
an hourly/daily fee. Visit the San Diego Convention Center website for more information about parking.

Donate Today to Support Tomorrow ’s Toxicologists!

www.toxicology.org/donate

https://www.toxicology.org/2022
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https://twitter.com/hashtag/ToxExpo?src=hash
tel://+18008727245
https://www.amtrak.com/stations/san
https://www.amtrak.com/stations/san
https://sdmts.com/fares-passes
https://www.sdmts.com/schedules-real-time/airport
https://sdmts.com/
https://sdmts.com/
https://www.trolleytours.com/san-diego
https://www.trolleytours.com/san-diego
https://www.trolleytours.com/san-diego
https://www.visitsandiego.com/parking
https://www.toxicology.org/donate
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Here’s Why You Should Support SOTHere’s Why You Should Support SOT
By becoming an SOT Global Partner, organizations are:

• Supporting the premiere toxicology society in 
increasing the scientific impact of and advocating 
for the value of toxicology

• Contributing to the success of scientific meetings 
in toxicology and attracting scientists at all stages 
of their careers from around the globe

• Promoting the importance of education and 
building for the future of toxicology 

• Encouraging activities aligned with the prediction 
and prevention of toxicity and disease

The Society of Toxicology has established a special category 

for private, public, and not-for-profit organizations that wish 

to contribute to the success of the Society through year-round 

support. You, too, can become among those organizations that 

demonstrate their commitment to the SOT mission of “creating a 

safer and healthier world by advancing the science and increasing 

the impact of toxicology.” Organizations interested in becoming 

an SOT Global Partner should contact SOT Headquarters. 

AbbVie 
North Chicago, Illinois

Alcon 
Fort Worth, Texas

Biomere 
Worcester, Massachusetts

Bristol-Myers Squibb 
New Brunswick, New Jersey

Chevron Energy 
Technology Company 
Houston, Texas

Colgate-Palmolive Company 
Piscataway, New Jersey

Corteva Agriscience Haskell 
R&D Center 
Newark, Delaware

DuPont de Nemours, Inc. 
Wilmington, Delaware

ExxonMobil Biomedical 
Sciences, Inc. 
Annandale, New Jersey

Genentech, Inc. 
South San Francisco, California

Gilead Sciences, Inc. 
Foster City, California

JS Held LLC 
Redmond, Washington

Labcorp Drug Development 
Madison, Wisconsin

Novartis Pharma AG 
East Hanover, New Jersey

Oxford University Press 
Oxford, United Kingdom

Pfizer, Inc. 
Groton, Connecticut

Procter & Gamble Company 
Mason, Ohio

Regeneron Pharmaceuticals, Inc. 
Tarrytown, New York

Sanofi 
Framingham, Massachusetts

Syngenta Crop Protection, Inc. 
Greensboro, North Carolina

GLOBAL
PARTNERS

As of November 23, 2021

GLOBAL
PARTNERS

https://www.toxicology.org/2022
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https://twitter.com/hashtag/ToxExpo?src=hash
mailto:sothq%40toxicology.org?subject=SOT-Global-Partners
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General Information

Taking place at the San Diego Convention Center 
from Sunday, March 27, 2022, to Thursday, March 31, 
2022, the SOT 61st Annual Meeting and ToxExpo will 
present 70+ Featured and Scientific Sessions, including 
Continuing Education courses; more than 60 social 
events; and the three-day ToxExpo, featuring 250+ 
service and product providers. 

With so many activities available, attendees can plan a 
meeting experience that suits them—from a science-
heavy schedule to a more network-driven one. The SOT 
meeting offers a variety of opportunities for all career 
levels and personalities.

Enhanced Meeting Experience
Individuals fully vaccinated against COVID-19 returning to an in-person meeting experience will have access to myriad 
networking opportunities: the three-day ToxExpo, receptions, and luncheons, not to mention the hours of scientific engage-
ment and learning.

Access to the science, though, is not limited to on-site participants—most Scientific Sessions will be available for remote 
viewing throughout the meeting, as well as on demand. If travel restrictions or vaccination status prevent you from joining SOT 
in San Diego, you can still register for the meeting for access to livestreams of scientific presentations, as well as to participate 
in live question-and-answer periods during most sessions. Scientific Session recordings will be available on demand to all 
registrants, including those attending in person.

All registrants will be provided with information on how to remotely access the Scientific Sessions before the meeting begins.

Health and Safety
SOT looks forward to the 61st Annual Meeting and ToxExpo and is prioritizing the safety of all meeting participants in planning 
for and conducting the event.

Health
The Society is monitoring and following safety, health, and 
travel guidance from the Centers for Disease Control and 
Prevention (CDC), the World Health Organization (WHO), 
and state and local health authorities. Visit the “Health and 
Safety” web page on the Annual Meeting website for the 
latest updates.

Safety
In addition to Convention Center security, SOT employs 
security personnel to assist before and during the meeting. 
An action plan in case of protests is provided to all session 
Chairs and is available on the “Health and Safety” web page. 
In addition, the website contains tips regarding best practices 
for personal safety, such as removing your badge when you 
leave the Convention Center and knowing your surroundings.

https://www.toxicology.org/2022
https://twitter.com/hashtag/2022SOT?src=hash
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https://www.toxicology.org/events/am/am2022/health-and-safety.asp
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Annual Meeting Publications
The 2022 Annual Meeting publications are available exclusively in digital format, as PDFs. In addition, the SOT Online Planner 
and SOT Event App (launching by February 2022) contain the full meeting schedule and abstracts and are your up-to-the-
minute sources of information related to the meeting. 

 » SOT Awards PDF—recognizes the 2022 SOT Award 
recipients and 2021 Endowment Award recipients 
(coming January 2022)
 » Meeting Essentials PDF—contains the full calendar of 
events in an overview format, as well as key meeting 
details, such as on-site services (coming January 2022)
 » SOT Event App—provides up-to-date information on 
the Annual Meeting and ToxExpo and is your all-in-one 
resource for the complete schedule, abstract details, and 
more (coming February 2022)

 » Platform and Poster Session Supplement PDF—contains 
the schedule, abstract titles, author information, poster 
board map, and more information for all the Platform and 
Poster Sessions (coming February 2022)
 » The Toxicologist PDF—compiles all abstracts accepted 
for the Annual Meeting and is a supplementary issue 
of Toxicological Sciences, the Society’s official journal 
(coming March 2022)
 » The Toxicologist: Late-Breaking Supplement PDF—
compiles all the late-breaking abstracts accepted for the 
Annual Meeting (coming March 2022)

Planning to Attend

About San Diego
In addition to year-round sunshine and near-perfect weather, 
San Diego is home to 70+ miles of sparkling coastline, friendly 
locals, a vibrant downtown, and an endless assortment of 
unique neighborhoods to explore. San Diego has something to 
discover for everyone! From beaches, museums, attractions, 
parks, recreation, and nightlife to world-class dining, fresh 
local cuisine (like the famous fish taco), and a thriving craft 
beer scene, many entertainment options are just steps from 
the Convention Center. The SOT Visit San Diego microsite has 
more information on the area’s attractions, as well as deals 
for meeting attendees.

Inclusivity and Accessibility
SOT and the San Diego Convention Center are committed to providing an inclusive, accessible, and enjoyable experience during 
the SOT Annual Meeting. SOT requires all individuals associated with the Annual Meeting and ToxExpo to adhere to the Society’s 
Code of Conduct policy.

Inclusive Restroom
Lobby A in the San Diego Convention Center has a 
gender-neutral and accessible restroom with two private, 
single-occupancy rooms, each with a locking door and  
floor-to-ceiling walls.

Mothers’ Lounge
The San Diego Convention Center offers a lounge within 
the women’s restrooms of Lobbies A and E.

Accessibility
The San Diego Convention Center and SOT hotels are 
accessible to persons with disabilities. If you require 
special services, indicate your needs while registering 
or by contacting Heidi Breeden by email or by phone at 
703.438.3115.

The “Planning to Attend” web page on the Annual Meeting 
website has a list of recommended providers for language 
and mobility needs.

https://www.toxicology.org/2022
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Attire
Business casual—no coat or tie required! Bring comfortable clothing and shoes and dress in layers, as meeting rooms some-
times fluctuate in temperature.

Badge and Ticket Pickup
To facilitate confirmation of proof of vaccination per California regulations, all badges and event tickets will be picked up on-site 
in San Diego. Details on how vaccination proof or medical exemption documentation will be collected and reviewed will be 
communicated before the meeting.

Because all registrants will pick up their badges and event tickets on-site, please allow extra time upon arriving at the San Diego 
Convention Center to acquire your badge before your first planned activity.

Visa Information
Visa Waiver Program
Under the Visa Waiver Program (VWP), citizens of certain 
countries may travel to the United States for stays of 90 days 
or fewer without a visa. Anyone traveling under VWP must 
apply for authorization through the Electronic System for 
Travel Authorization.

What Type of Visa Is Needed?
Generally, non-US citizens/residents must obtain a nonimmi-
grant B-1/B-2 visa to enter the United States for a temporary 
visit. Visit the US Department of State website for more infor-
mation on Visitor Visas.

Visit the “Planning to Attend” web page on the Annual Meeting 
website for additional tips and information on visas.

On-Site Services

FedEx Office Business Centers
FedEx offers services such as shipping; common office supplies; and high-quality full-color and black-and-white copying, 
printing, and uploading of documents from a memory stick or CD. The FedEx Office Print & Ship Center can be found in the 
San Diego Convention Center, located in the lobby of Hall D. 

FedEx Office Print & Ship Center 
San Diego Convention Center 
111 West Harbor Drive, San Diego, CA 92101 
Tel: 619.525.5450 | Email: usa1324@fedex.com

 Hours of Operation:
Monday–Friday      8:00 AM–5:00 PM
Saturday & Sunday      9:00 AM–5:00 PM

CANCELED—Childcare Services
During the SOT 61st Annual Meeting and ToxExpo, registrants are allowed to bring fully vaccinated children under full 
parental/guardian control into the Scientific Sessions and the ToxExpo Exhibit Hall. For more on the SOT child policy, view the 
Annual Meeting Policies.

SOT has contracted with KiddieCorp to provide childcare in San Diego. KiddieCorp is a premier provider of children’s program 
services during events. The Childcare Program will be located at the Marriott Marquis San Diego Marina and will provide care 
for children ages 6 months through 12 years old.

This program is for children accompanying registered attendees to help maximize the meeting experience for registrants 
traveling with children. The cost for the childcare program is $12.00 per hour, per child. Children must be registered for a 
minimum of two consecutive hours per child for each day enrolled.

The advance enrollment deadline is January 21, 2022. You are encouraged to enroll early, as availability is limited and 
handled on a first-come, first-served basis. KiddieCorp must receive both the enrollment form and payment in full to hold 
reservations. See the enrollment form for more information about KiddieCorp services. 

CANCELED

https://www.toxicology.org/2022
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Internet Access
SOT provides free wireless internet access throughout the 
Convention Center in all locations where SOT events are 
being held. To connect to the free wireless internet, browse 
the available wireless networks and select the 2022SOT 
wireless network.

Look for @SOT Center kiosks to check email and access the 
SOT Event App.

Assistance for Speakers and Presenters
Scientific Poster Printing Services 
SOT offers poster presenters the ability to have a poster printed 
and picked up on-site in San Diego instead of carrying it to the 
meeting. Shepard Exposition Services is the official general 
service contractor providing this service on behalf of SOT. The 
Shepard Poster Printing Order Form will be available on the 
“Poster Sessions” web page starting in December 2021. 

Speaker Ready Room
SOT provides all confirmed Scientific Session presenters with 
login credentials to access the meeting’s online speaker management site to remotely load presentations. Links to the online 
speaker management site will be available in February 2022. All presenters are strongly encouraged to preload their presenta-
tions before traveling to San Diego for the Annual Meeting.

Once on-site, all presenters should visit the Speaker Ready Room (Room 11B) to view their presentations and ensure that 
everything is working properly or for assistance with loading presentations. More information on the Speaker Ready Room is 
available on the “Platform Sessions” web page on the SOT Annual Meeting website.

SOT Job Bank

www.toxicology.org/jobbank

Reviewing job postings is free for 
SOT members, while employers can 
target the Society’s elite pool of toxicology 
students, postdocs, and professionals.

Other On-Site Services
SOT provides a variety of services for attendees 
during the meeting. Information on the following 
services is available on the SOT Annual Meeting 
website and the SOT Event App (launching by 
February 2022):

 » Coat/luggage check
 » Concession stands and other food services
 » First-aid and emergency services
 » Lost and found
 » SOT Headquarters Office
 » SOT Pavilion

https://www.toxicology.org/2022
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Committee on Diversity Initiatives (CDI) Reunion
Saturday, March 26, 7:30 PM to 8:30 PM 
San Diego Convention Center, Center Terrace

Chair(s): Kymberly M. Gowdy, Ohio State University; and Karilyn E. Sant, San Diego State University. 

Hosted by: Committee on Diversity Initiatives (CDI)

Join the CDI in celebration of the 33rd year of the Undergraduate Diversity Program and the people who have made and continue 
to make it successful. The CDI Reunion is a great opportunity for former students, organizers, and volunteers of the program to 
gather and celebrate the Society’s success in encouraging the next generation of scientists. Please welcome and network with 
this year’s undergraduate student participants and mentors. This event will include the presentation of the 2020–2022 Perry J. 
Gehring Diversity Student Travel Awards. Dessert, coffee, and tea will be served. Please mark your calendars and begin the 61st 
Annual Meeting by visiting with friends and colleagues at this energetic event highlighting the successes made possible by so 
many SOT members.

Awards Ceremony
Sunday, March 27, 5:15 PM to 6:30 PM 
San Diego Convention Center, Ballroom 6A

Join SOT in honoring this year’s SOT Award recipients. Dozens of individuals will be recognized during this ceremony, and 
throughout the week, more individuals will be honored with awards bestowed by the SOT Committees and Component Groups. 
More information on the 2022 SOT Award recipients will be available on the SOT and Annual Meeting websites in January 2022 
and in the SOT Event App (launching by February 2022). 

Welcome Reception
Sunday, March 27, 6:30 PM to 7:30 PM 
San Diego Convention Center, West Terrace

Taking place on a terrace at the Convention Center that over-
looks the San Diego Bay, the Welcome Reception is a lovely 
way to start the meeting, renew friendships, and make new 
acquaintances. All in-person registrants are invited to attend 
this event, which includes hors d’oeuvres and a cash bar.

25-Year (or More) Member Reception
Sunday, March 27, 7:00 PM to 8:00 PM 
San Diego Convention Center, Room 5 Foyer
(By Invitation Only)

If you have been an SOT member for 25 years or more, please join your colleagues to celebrate and recognize the scientists who 
helped establish the Society as we know it today. Be sure to wear your anniversary pin. 

Events and Activities

https://www.toxicology.org/2022
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Events and Activities

SOT Mentoring Breakfast 
Monday, March 28, 6:15 AM to 7:45 AM 
San Diego Convention Center, Room 5 
(Ticket Required) 

Hosted by: Education and Career Development Committee

A separate registration is required to attend this event, designed for SOT members from graduate students through established 
career toxicologists. SOT recognizes that mentoring is important at all career stages and has implemented a year-round program 
for mentors and mentees to establish mentoring relationships online through the SOT Mentor Match Program. During the 
Mentoring Breakfast, the Education and Career Development Committee is providing an opportunity for mentees and mentors 
matched through this online program to meet in person during the SOT Annual Meeting. In addition, participants will learn from 
an engaging speaker about mentor and mentee best practices and the long-term benefits of mentoring relationships. SOT 
members who are interested in learning more about mentoring or being mentored through the SOT Mentor Match Program also 
are invited to attend and network with participants. Registration is limited and is accepted on a first-come, first-served basis.

Tiny Tox Theater
Monday, March 28, to Wednesday, March 30, Times Vary 
San Diego Convention Center, Exhibit Hall (Hall B)

Hosted by: Scientific Program Committee
Located in the ToxExpo Exhibit Hall, the Tiny Tox Theater is an intimate venue hosting 20-minute sessions on a variety of topics, 
ranging from grant funding to publishing to networking tips. The complete schedule of Tiny Tox Talks is available in the Online 
Planner and SOT Event App (launching by February 2022).

Global Gallery of Toxicology
Monday, March 28, to Wednesday, March 30, 9:00 AM to 4:30 PM 
San Diego Convention Center, Exhibit Hall (Hall B) 

Toxicology societies from around the world are invited to participate in the Global Gallery of Toxicology. Participating organiza-
tions display posters showcasing their upcoming meetings, key accomplishments, strategic initiatives, journals, awards, and 
more. Please contact SOT Headquarters via email by January 7, 2022, if your organization is interested in displaying a poster 
in the Global Gallery.

Global Collaboration Coffee 
Monday, March 28, 10:30 AM to 12:30 PM 
San Diego Convention Center, Room 4

IUTOX invites all Global Gallery of Toxicology participants and 
representatives of societies from around the world to the Global 
Collaboration Coffee, hosted by SOT. This event offers an 
opportunity for scientific leaders to connect and gain a better 
understanding of the initiatives of societies around the world. 
Please contact Rachel Frohberg by email for information on 
participating in the Global Collaboration Coffee.

https://www.toxicology.org/2022
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Undergraduate Educator Network Meeting
Monday, March 28, 4:30 PM to 5:30 PM 
San Diego Convention Center, Room 14B

Chair(s): Larissa Williams, Bates College; and Jamie DeWitt, East Carolina University.

Hosted by: Faculty United for Toxicology Undergraduate Recruitment and Education (FUTURE) Committee
The Undergraduate Educator Network Meeting is for all faculty involved in teaching toxicology to undergraduates, trainees 
thinking about teaching, and those interested in including toxicology at the undergraduate level. Learn about initiatives for 
undergraduate faculty, provide your input, network with your colleagues, and discuss shared interests.

Past Presidents’ 5K Fun Run/Walk
Tuesday, March 29, 6:00 AM to 7:30 AM 
Marriott Marquis & Marina Embarcadero
(Registration Required)

Supported by: IDEXX BioAnalytics 
When you pack for the meeting, don’t forget your running 
shoes so you can participate in the annual Past Presidents’ 
5K Fun Run/Walk! This event is a great opportunity to meet 
friends and make new acquaintances in a casual environ-
ment, joining SOT Past Presidents in showing support for the 
Society. Whether you’re in it for some friendly competition or 
would rather take a leisurely stroll, this event’s emphasis is 
on camaraderie and it will bring together runners, walkers, 
and wheelers of all levels and paces. 

Registration is only $25, and all proceeds support the SOT 
Endowment Fund. The “Fun Run” web page and registration 
will launch in December 2021.

SOT Annual Business Meeting
Tuesday, March 29, 4:45 PM to 6:15 PM 
San Diego Convention Center, Ballroom 6F

SOT members are invited and encouraged to attend the Annual Business Meeting. The agenda includes a financial summary, a 
review of the 2021–2022 accomplishments, and highlights of the progress on 2019–2023 Strategic Plan initiatives.

Tox ShowDown
Tuesday, March 29, 7:30 PM to 9:00 PM 
Marriott Marquis San Diego Marina, Marina Ballroom E

Chair(s): Mary Beth Genter, University of Cincinnati.
This is the 10th year of the Tox ShowDown, the toxicological quiz game par excellence. Three teams—the Endocrine Disruptors, 
the Free Radicals, and the Toxic Metabolites—of three contestants each battle each other to answer questions wholly, partially, 
or remotely related to toxicology. Topics cover the gamut, including the role of toxicology in history, current events, arts, culture, 
and society, not to mention science. The event features a cash bar and is a great opportunity to see how many questions you 
can answer correctly, while enjoying a good laugh.

https://www.toxicology.org/2022
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Events and Activities | Component Groups

Component Group (Regional Chapter, Special Interest Group, and 
Specialty Section) Activities

Regional Chapter, Special Interest Group, and Specialty Section Posters
Monday, March 28, to Wednesday, March 30, 9:00 AM to 4:30 PM  
San Diego Convention Center, Exhibit Hall (Hall B)

Dedicated poster space showcases the activities of the SOT Regional Chapters, Special Interest Groups, and Specialty Sections. 
The poster area is located near the SOT Pavilion (Booth #1534) in the ToxExpo Exhibit Hall. 

Regional Chapter, Special Interest Group, and Specialty Section Officers Meetings
Monday, March 28, to Wednesday, March 30, Time Varies by Group  
Locations Vary

Usually scheduled as breakfast or lunch events, these meetings allow Regional Chapter, Special Interest Group, and Specialty 
Section leadership to discuss business items. These meetings are limited to the Component Group officers only. More specific 
information about these meetings will be available in the Online Planner and the SOT Event App (launching by February 2022) 
as the meetings are scheduled. 

Regional Chapter, Special Interest 
Group, and Specialty Section Meetings, 
Luncheons, and Receptions
Monday, March 28, to Wednesday, March 30, 
Time Varies by Group  
Locations Vary

Many Regional Chapters, Special Interest Groups, and 
Specialty Sections hold their Annual Business Meetings 
and/or host luncheons or receptions during the SOT Annual 
Meeting. These activities act as social events, award cere-
monies, and career development sessions all in one. These 
events are a great way to connect with colleagues, meet other 
members, or learn more about a group before becoming a 
member. More specific information about these activities 
will be available in the Online Planner and the SOT Event App 
(launching by February 2022) as the activities are scheduled. 

Regional Chapter, Special Interest Group, and Specialty Section Mentoring Events
Monday, March 28, to Wednesday, March 30, Time Varies by Group  
Locations Vary

Some Regional Chapters, Special Interest Groups, and Specialty Sections host mentoring or career development events during 
the meeting to provide growth and enrichment activities for their members and other attendees. These events often occur 
separately from the Component Group meetings, luncheons, and receptions. More specific information about these events will 
be available in the Online Planner and the SOT Event App (launching by February 2022) as the events are scheduled. 
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Students and Postdoctoral Scholars

Undergraduate Diversity Program
Saturday, March 26, to Monday, March 28, Times Vary  
San Diego Convention Center, Locations Vary
(Open to CDI Travel Awardees and Invited Guests)

Chair(s): Kymberly M. Gowdy, Ohio State University; and Karilyn E. Sant, San Diego State University.

Hosted by: Committee on Diversity Initiatives (CDI) 
Recipients of the Undergraduate Diversity Program Student and Advisor Travel Awards participate in a three-day program 
to learn more about toxicology and careers in biomedical research. The program begins Saturday evening with networking 
in mentoring groups; an introduction to toxicology; and the CDI Reunion, a celebration including current and past program 
participants and organizers. On Sunday, students and advisors participate in the all-day Undergraduate Education Program. On 
Monday, the students and advisors participate in Scientific Sessions, visit posters, and attend the In Vitro Toxicology Lecture 
and Luncheon for Students. Participants continue to network with toxicologists and have a special session to conclude this 
concentrated exposure to toxicology and opportunities in the biomedical sciences after graduate studies. For schedule details, 
see the “Undergraduate Diversity Program” web page on the SOT Annual Meeting website.

SOT Undergraduate Research Award Welcome
Sunday, March 27, 7:15 AM to 7:45 AM 
San Diego Convention Center, Room 33B
(By Invitation Only for SOT Undergraduate Research Award Recipients and FUTURE Members)

Chair(s): Larissa Williams, Bates College.

Hosted by: Faculty United for Toxicology Undergraduate Recruitment and Education (FUTURE) Committee
FUTURE will welcome and recognize the students who have received the SOT Undergraduate Research Award before those 
students attend the Undergraduate Education Program.

Sunday Undergraduate Education Program 
Sunday, March 27, 8:00 AM to 5:00 PM  
San Diego Convention Center, Locations Vary
(Open to CDI Travel Awardees, Registered Undergraduates, and Invited Guests)

Chair(s): Kymberly M. Gowdy, Ohio State University; and Karilyn E. Sant, 
San Diego State University.

Hosted by: Committee on Diversity Initiatives (CDI) 

Endorser(s): Faculty United for Toxicology Undergraduate Recruitment and 
Education (FUTURE) Committee 

This daylong program introduces undergraduates to topics in various toxicology disciplines. This program features four scien-
tific presentations about diverse toxicological research and a case study that provides an opportunity for students to explore 
and interpret data. Students also meet with graduate students and academic program directors to learn how to submit strong 
graduate school applications and the merits of specific graduate programs, as well as how to succeed in graduate school. 
During the program, students are given the opportunity to network with SOT mentors and toxicologists in various employment 
sectors to become more familiar with what life is like in different career paths in toxicology. Lastly, students will meet with 
toxicology graduate program directors from across the US. For schedule details, see the “Undergraduate Education Program” 
web page on the SOT Annual Meeting website.

https://www.toxicology.org/2022
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Events and Activities | Students and Postdoctoral Scholars

Student/Postdoctoral Scholar Mixer
Sunday, March 27, 7:30 PM to 9:00 PM 
San Diego Convention Center, Ballroom 20D
(Ticket Required)

Hosted by: Graduate Student Leadership Committee (GSLC)
This is an opportunity for all students and postdoctoral scholars to gather, meet new colleagues, and reestablish relationships 
in an informal atmosphere at the beginning of the meeting. Learn about being involved in SOT by speaking with student leaders 
at the SOT Component Group posters. The GSLC Outstanding Graduate Student Leadership Award is presented during this 
event. Tickets are obtained at no cost by registering for the mixer while registering for the Annual Meeting. A ticket and meeting 
badge are required to attend. Complimentary refreshments and a cash bar will be available.

Chat with an Expert
Monday, March 28, to Thursday, March 31, Time Varies by Group  
San Diego Convention Center, Groups Meet at the Chat with an Expert Poster Board near Registration
(Registration Required)

Hosted by: Graduate Student Leadership Committee (GSLC) 
The purpose of Chat with an Expert is to provide graduate students and postdoctoral scholars the opportunity to network 
informally with well-established toxicologists while obtaining career advice and meeting new colleagues. Small groups are 
formed by matching research interests of students and postdocs with those of an expert. The expert for each group identifies 
a time and a place for an informal meeting, and the group meets at the Chat with an Expert poster board before proceeding to 
the meeting location. This program also includes opportunities for postdocs to host informal meetings with graduate students 
interested in pursuing postdoctoral positions. Expert registration will close in mid-January 2022. Student and postdoc registra-
tion will open in late January 2022. Details for each group meeting will be sent to participants in advance.

Poster Tours for Trainees 
Monday, March 28, to Wednesday, March 30, Time Varies by Group  
San Diego Convention Center, Groups Meet at the Poster Tours Sign-Up Board near Registration
(Registration Required)

Hosted by: Postdoctoral Assembly (PDA) 
The Postdoctoral Assembly organizes Poster Tours for Trainees for graduate students and postdoctoral scientists to partici-
pate in a one-hour guided poster tour with an expert toxicologist. These small group tours provide the opportunity for trainees 
to take part in critical evaluation of cutting-edge toxicology methods and research findings and network with an expert toxicol-
ogist. Recruitment of individuals interested in being poster tour guides begins in December. Graduate student and postdoctoral 
scholar sign-up will open in early 2022. Details for each group will be distributed to the participants in advance.

Trainee Discussion with Plenary Session Speaker Atul Butte 
Monday, March 28, 9:15 AM to 10:15 AM  
San Diego Convention Center, Room 21
(Ticket Required; Limited Seating)

Speaker: Atul J. Butte, University of California San Francisco, San Francisco, CA.
Atul Butte will meet informally for discussion with graduate students and postdoctoral scholars after the Opening Plenary 
Session. Registration is limited to SOT Student and Postdoctoral members.

https://www.toxicology.org/2022
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In Vitro Toxicology Lecture and Luncheon for Students
Studying Drug-Induced Cardiotoxicity Is Complicated: How Human-Induced Pluripotent Stems Cells 
and In Vitro Biomarkers Helped Solve This Challenge
Monday, March 28, 12:00 Noon to 1:30 PM 
San Diego Convention Center, Ballroom 20D
(Ticket Required) 

Chair(s): Darryl B. Hood, Ohio State University College of Public Health; and Kathryn E. Page, Clorox Company.
Lecturer: Marie Fortin, Jazz Pharmaceuticals, Philadelphia, PA.
Supported by: An Educational Grant from the Colgate-Palmolive Company 
Hosted by: Education and Career Development Committee
The goal of the In Vitro Toxicology Lecture series is to feature important research using in vitro and alter-
native techniques to study basic mechanisms and to develop test methods aimed at replacing animal use 
whenever feasible. Undergraduate students, graduate students, postdoctoral scholars, and recipients of 

Colgate-Palmolive awards are among the guests at this event. Students and postdoctoral scholars register for $10 (nonrefund-
able) with their Annual Meeting registration. Lunch service is available for guests with tickets who arrive before 12:15 pm. After 
lunch, the speaker makes a short presentation, which is the basis for a case study discussion at each table. 

2022 Lecture Abstract
A scientific and technological revolution is underway, and new approach methodologies are helping us push the frontiers of 
our understanding of drug safety. Anthracyclines are widely used chemotherapeutic agents used in the treatment of cancers 
such as leukemia and breast cancer; however, their clinical utility is limited due to their known adverse effects on cardiovascular 
function. Although the mechanism underlying their cardiotoxicity remains elusive, there’s been great interest in developing 
formulas that would mitigate this toxicity, one of which has been shown to demonstrate clinical benefit (O’Brien, 2003). Until 
now, it has been difficult to compare the relative cardiotoxicity of different drugs or formulations using standard nonclinical or 
clinical models. Animals are usually not sensitive enough, and it is challenging to study in patient populations due to existing 
disease and other confounding factors. 

Human-induced pluripotent stems cells–derived cardiomyoctyes (hiPSC-derived cardiomyocytes) present many of the charac-
teristics of healthy human cardiac muscle cells, including gene and protein expression and rhythmic beating. Using these cells, 
we were able to characterize the relative cardiotoxicity of free versus nano-lipo-encapsulated drugs (CPX-351) by using a variety 
of biomarkers representative of cellular function (beating), cellular bioenergetics (mitochondrial respiration), and cellular health 
(ATP, LDH) as well as clinical markers such as cardiac troponin. These biomarkers provided insight into the mechanisms of 
toxicity, allowing us to be able discriminate between formulations in a way that is clinically relevant and is capable of recapitu-
lating the relative cumulative toxicity of anthracyclines without the need for in vivo experiments.

Postdoctoral Assembly Luncheon
Tuesday, March 29, 12:00 Noon to 1:00 PM 
San Diego Convention Center, Room 5
(Ticket Required) 

Hosted by: Postdoctoral Assembly (PDA) 
The Postdoctoral Assembly Luncheon is a casual event that encourages engagement and networking among postdoctoral 
scholars. Finishing up a discussion from your morning Poster Session? Leaving early to attend another meeting? That’s 
no problem; stop in when you can! Enjoy a buffet lunch while networking with others, including PDA officers, Postdoctoral 
Representatives, and SOT Council members. This is the time for postdocs to relax, celebrate achievements, and have fun. At 
12:30 pm, there will be a short program, which will include recognizing the Best Postdoctoral Publication Award recipients and 
welcoming the 2022–2023 PDA officers. Door prizes add even more fun to this lively event. Postdocs should reserve a ticket for 
$12 when registering for the Annual Meeting.

https://www.toxicology.org/2022
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Undergraduate Student Meeting
Tuesday, March 29, 12:30 PM to 1:30 PM 
San Diego Convention Center, Room 9

Chair(s): Larissa Williams, Bates College.

Hosted by: Faculty United for Toxicology Undergraduate Recruitment and Education (FUTURE) Committee
The Undergraduate Student Meeting is an informal session for all undergraduate students attending the SOT Annual Meeting, 
including the SOT undergraduate travel awardees. Peer into your toxicology future by connecting with your peers and graduate 
students with common interests in the science of safety and by learning about career opportunities in the field. This session will 
include opportunities for networking with toxicology graduate students, along with free lunch for all participants.

Career Exploration through Speed Informational Interviews 
Tuesday, March 29, 1:30 PM to 2:50 PM 
San Diego Convention Center, Room 5
(Ticket Required) 

Hosted by: Postdoctoral Assembly (PDA)
Do you find yourself wondering what your career options are 
in the field of toxicology? If so, this is the event for you! This 
career development special event is designed for graduate 
students and postdocs who want to gain insight into the 
different career sectors in toxicology. Groups of trainees 
will rotate through a series of approximately eight-minute 
discussions with career representatives from academia, 
government, and industry. Trainees can ask the career repre-
sentatives questions about their background, their career 
path, the hiring process in their company/sector, and other 
aspects of identifying and pursuing career interests. This 
session will provide an informal opportunity to gain insight 
into different employment sectors in toxicology through 
candid discussions in a casual setting. Graduate students 
and postdocs are encouraged to register early, as registra-
tion will be limited to maximize the opportunity for small 
group discussion with career representatives.

Trainee Discussion with Medical Research Council (MRC) Lecturer Kathy Niakan
Wednesday, March 30, 2:00 PM to 3:00 PM 
San Diego Convention Center, Room 21
(Ticket Required; Limited Seating) 

Lecturer: Kathy Niakan, University of Cambridge, Cambridge, United Kingdom.
Kathy Niakan will meet informally for discussion with graduate students and postdoctoral scholars after the Keynote MRC 
Lecture. Registration is limited to SOT Student and Postdoctoral members.

https://www.toxicology.org/2022
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SOT Engages Undergraduates in Toxicology

Undergraduates at the SOT Annual Meeting

SOT Undergraduate Student Affiliate status, 
providing access to toxicology news and resources 

Abstract and other award opportunities through 
SOT and its Regional Chapters, Special Interest 
Groups, and Specialty Sections

Internships and research experiences in SOT 
members’ labs

Regional Chapter meetings, including networking, 
presentation, and award opportunities

Free registration available for all undergraduate students

Undergraduate attendees have access to all Annual Meeting sessions and 
events, including some designed expressly for students. These students 
also can sign up for the Undergraduate Education Program to learn more 
about toxicology, gain insights into science and career opportunities, 
meet graduate toxicology program representatives, and discover tips for 
submitting successful graduate school applications.

https://www.toxicology.org/2022
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Continuing Education Courses

Continuing Education
The Continuing Education (CE) Program offers a wide range of courses 
that cover established knowledge and new developments in toxicology 
and related disciplines. General courses are intended to provide a broad 
overview of an area or to assist individuals in learning new techniques or 
approaches, while courses based on more specialized topics are intended 
to be of interest to individuals with previous knowledge of the subject who 
are already working in the field.

SOT CE courses can be applied toward numerous certifying and licensing 
board requirements in the United States and around the world. Please be 
sure to review the specific requirements of your licensing board or certifi-
cation for details. 

Registration for the Annual Meeting and a separate CE course ticket are 
required to attend a CE course. Please note that CE courses will be presented 
on-site in San Diego and will not be livestreamed for remote participation.

Sunday, March 27, 8:15 AM to 12:00 Noon, CC Room TBD

Continuing Education Course AM01: Animal-Free Safety Assessment 
of Consumer Products and Ingredients: A Primer

Chair(s): Catherine Willett, Humane Society International; and Paul Russell, Unilever Safety and Environmental Assurance 
Centre, United Kingdom.

Primary Endorser: In Vitro and Alternative Methods Specialty Section
Other Endorser(s): Regulatory and Safety Evaluation Specialty Section; Risk Assessment Specialty Section

There has been significant progress globally over recent years in advancing the science to underpin nonanimal cosmetic 
safety assessment. In addition, citizen-led initiatives that prohibit animal testing of cosmetics and cosmetic ingredients are 
expanding geographically every year. These advances are leading to the need for global capacity building among the regulated 
and regulatory communities for completely animal-free safety assessment of consumer products. In the European Union, there 
has been a ban on animal testing of cosmetics since 2004 and a sales ban on cosmetics tested on animals since 2013; never-
theless, because of testing requirements in other sectors or geographies, animal testing of cosmetics continues. To enable 
confident decision-making regarding the safety of cosmetics and personal care products, it is important to build confidence 
in the requisite methodologies based on experience. Toward this aim, an in-depth educational program has been developed by 
the Animal-Free Safety Assessment (AFSA) Collaboration, a partnership of nonprofit organizations and industry. Achieving a 
confident risk assessment of a consumer product or ingredient without data from new animal testing requires a novel approach 
to the assessment, as well as integration of several types of in  silico and in  vitro data. This Continuing Education course 
will provide a primer on the necessary tools, including understanding the regulatory playing field, risk assessment problem 
formulation, estimating consumer exposure, in silico and in vitro approaches to filling data gaps, and estimating an in vitro point 
of departure—plus, a case example demonstrating how to combine all these elements into a well-documented assessment 

Sunday, March 27
AM: 8:15 AM to 12:00 Noon

PM: 1:15 PM to 5:00 PM

https://www.toxicology.org/2022
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based on the modules developed by the AFSA Collaboration. Each of the presentations, given by a partner representative with 
the relevant expertise, will include a set of learning objectives to stimulate audience participation; after the presentations and 
before the open discussion, there will be a short crowdsourced quiz via Slido on the material presented. An open discussion/
roundtable will include one to two participants with regulatory experience.

Abstract #
 #1001  Enabling Animal-Free Safety Assessment of Cosmetics Globally.  C. Willett. Humane Society 

International, Washington, DC.
   The Global Cosmetics Regulatory Landscape.  J. Ingram. Delphic HSE, Surrey, United Kingdom. 

Sponsor: C. Willett
   Problem Formulation: Setting the Stage for the Risk Assessment Length.  S. Donthamsetty. 

International Flavors & Fragrances Inc., New York, NY.
   Estimating Consumer Exposure.  C. Hickey. Firmenich SA, New York, NY.
   Internal Exposure.  R. Clewell. 21st Century Tox Consulting, Durham, NC.
   In Silico and In Vitro Data Generation: Strategies for Addressing Data Gaps to Inform an NGRA. 

 H. Raabe, Institute for In Vitro Sciences Inc., Gaithersburg, MD.
   Integration of New Approach Methodologies for Cosmetic Safety Decision-Making.  M. Dent. 

Unilever Safety and Environmental Assurance Centre, Bedfordshire, United Kingdom. 
   Interactive Quiz/Q&A.
   Panel Discussion with Regulatory Perspectives.

Sunday, March 27, 8:15 AM to 12:00 Noon, CC Room TBD

Continuing Education Course AM02: Conceptual Models in Immunotoxicology: 
Leveraging Biological Knowledge, Alternative Approaches, and Computational 
Strategies for the Future of Risk Assessment

Chair(s): Emanuela Corsini, Università degli Studi di Milano, Italy; and Dori R. Germolec, NIEHS.
Primary Endorser: Immunotoxicology Specialty Section

Over the last several decades, a great deal of progress has been made in the development of alternative methods to assess 
immunotoxicity, for both inappropriate immunostimulation and immunosuppression. Immunotoxicology hazard identification 
requires novel approaches and strategies, possibly without the use of animals to be in line with the vision of toxicology in the 
21st century. In vitro methods anchored to adverse outcome pathways (AOPs) currently under development or already accepted 
at the Organisation for Economic Co-operation and Development (OECD) level, associated with identified key characteristics 
(KCs) of immunotoxicants, and the combination of complementary information, in the context of Integrated Approaches to 
Testing and Assessment or a Defined Approach, offer the opportunity to identify the hazard that xenobiotics may pose to 
the immune system. This Continuing Education course aims to highlight animal-free approaches in immunotoxicology, and 
participants will learn how to apply these novel strategies to gain an understanding of how and if substances modulate immune 
processes. The course will present the KCs of immunotoxicants as an approach for hazard identification and will provide 
examples demonstrating the use of this framework in the characterization of the toxicity of immunotoxic agents. The use of 
KCs for the design of tests to evaluate the hazards of novel chemicals to complement or replace existing approaches will be 
emphasized. In the second presentation, the defined approaches for skin sensitization recently adopted at the OECD level will be 
presented. Defined approaches have been demonstrated to be more reliable and human relevant than stand-alone in vitro tests 
or the commonly employed in vivo test methods. The third presentation will discuss integrated testing strategies for the identi-
fication of xenobiotic-inducing immunosuppression, including high-dimensional profiling pathway analyses and computational 
approaches to integrating immune-related data and outcomes assessments. Finally, the Universal Immune System Simulator 
(UISS), a simulation framework to model the immune system, will be introduced. The UISS software is free and has been used 

https://www.toxicology.org/2022
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for hazard characterization of pharmaceuticals. The application of this software for evaluating environmental contaminants will 
be demonstrated. The presentation of these novel approaches will enable course participants to gain an understanding of how 
mechanistic-based testing strategies can be applied to evaluate the adverse effects of chemicals on immunity.

Abstract #
 #1002  Key Characteristics of Immunotoxicants: The Way Forward?  D. R. Germolec. NIEHS, Morrisville, NC.
   OECD and Defined Approaches to Identify Contact Allergy: From Hazard to Quantitative Risk 

Assessment.  N. Kleinstreuer. NIEHS, Morrisville, NC.
   Integrated Testing Strategy for Immunosuppression.  M. Collinge. Pfizer Inc., Groton, CT.
   The Universal Immune System Simulator: An In Silico Model to Predict the Risk Associated with 

Exposure to Immunotoxicants.  F. Pappalardo. Università di Catania, Catania, Italy. Sponsor: E. Corsini

Sunday, March 27, 8:15 AM to 12:00 Noon, CC Room TBD

Continuing Education Course AM03: Evidence Map, Scoping Review, Rapid 
Systematic Review, and Systematic Review—And How to Conduct Them

Chair(s): Amy Wang, NIEHS/NTP; and Xabier Arzuaga, US EPA.
Primary Endorser: Comparative Toxicology, Pathology, and Veterinary Specialty Section
Other Endorser(s): Carcinogenesis Specialty Section; Risk Assessment Specialty Section

Besides traditional, narrative reviews, other review types are increasingly being used in toxicology and recognized for their 
strengths. For instance, systematic review has joined the narrative review on the short list in the quick publication type filter on 
PubMed. Systematic reviews, a format originating from the clinical research field, offer balanced answers to predefined ques-
tions with transparent steps and comprehensive consideration of diverse, including conflicting, results. They are considered the 
gold standard in many agencies for hazard identification and/or risk assessment of carcinogenic and noncarcinogenic effects 
from chemical, physical, and biological agents; mixture; lifestyles; and other scenarios. Evidence map (survey the available 
research evidence), scoping review (evidence map with a descriptive narrative summary of the results, typically without data 
extraction or study quality assessment), rapid systematic review (faster completion than a systematic review with or without 
review shortcuts), umbrella review, and mixed type of review each can fit different needs while requiring fewer resources than a 
systematic review. This course is designed for toxicologists at all stages of their careers and will explain the review types, how 
to know which type is right for your question and situation, how to complete selected types of the review, and how to publish 
them, including interim products, in peer-reviewed journals. Many early steps in the process are highly similar among these 
highlighted review types, and participants will be able to build knowledge and know-how by following the presentations in the 
designed order. At the end of the course, the participants will be able to (1) distinguish different types of reviews; (2) prepare an 
evidence map, scoping review, rapid systematic review, or systematic review that fits their needs; (3) use computational tools to 
simplify and hasten the process; and (4) write a competitive manuscript to amplify the impact of their work.

Abstract #
 #1003   Review Types in Toxicology.  A. Wang. NIEHS/NTP, Research Triangle Park, NC.
   Fit for Purpose: Scoping Reviews and Systematic Evidence Mapping to Support Decision-Making. 

 V. R. Walker. NIEHS/NTP, Research Triangle Park, NC.
   How to Conduct Systematic Reviews and Rapid Systematic Reviews.  X. Arzuaga. US EPA, 

Washington, DC.
   Tools to Help Your Review.  R. Shah. Sciome LLC, Durham, NC. Sponsor: A. Wang
   Success in Publishing Evidence Reviews: An Editor’s Strategy.  P. Whaley. Lancaster University, 

Lancaster, United Kingdom. Sponsor: A. Wang

https://www.toxicology.org/2022
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Sunday, March 27, 8:15 AM to 12:00 Noon, CC Room TBD

Continuing Education Course AM04: How Advances in Exposure Science and 
Toxicology Are Changing Assessments of the Effects of Chemical Mixtures on 
Human Health

Chair(s): Paul Price, Retired; and Elke Jensen, Dow Chemical Company.
Primary Endorser: Mixtures Specialty Section
Other Endorser(s): Exposure Specialty Section; Risk Assessment Specialty Section

The fields of exposure science and toxicology are changing, and these changes have the potential to improve our ability to 
assess risks from concurrent exposures to multiple chemicals. The changes include advances in exposure monitoring; the 
development of structure-based predictions of chemical properties relevant to exposure assessment and/or relevant PK 
modeling of internal doses; the development of new approach methodologies (NAMs); advances in modeling variation and 
uncertainty in exposure and dose-response; and the creation of curated databases of information on toxicity and exposure. This 
course presents a review of how these advances can, and likely will, change mixture risk assessments. The course will begin 
with an overview of the existing approaches for mixture risk assessment, the limitations of these approaches, and the identi-
fication of the types of information and tools needed to improve the assessments. The remainder of the course will consist of 
four talks on how changes in scientific disciplines relevant to mixture toxicology, such as cumulative exposure assessment, 
toxicokintics, toxicodynamics, and data organization, are helping to address the needs of mixture risk assessors. Each of the 
talks will describe how advances in the field are improving the ability to assess mixture risks (with case studies) and what 
could be done in the future. The first talk will focus on how advances in exposure science can be used to improve our ability to 
rapidly characterize multiple chemical exposures in an individual and how these combined exposures vary across individuals. 
The second talk will address advances in our understanding and ability to model chemical interactions that involve the toxi-
cokinetics of the chemicals. The third talk will discuss the testing of mixtures of chemicals using in vitro assays to characterize 
interactions of chemicals in terms of common molecular initiating events, key events, and certain apical effects. The final talk 
will recast our understanding of the mixture risk assessment process using the concepts of the aggregate exposure pathways 
(AEP), adverse outcome pathways (AOP), and AEP-AOP networks. This talk will include a description of a proposed taxonomy 
for chemical interactions that can help organize existing data on mixture toxicity. Together, the talks will describe the relevance 
of scientific advances to the assessment of risks from exposures to multiple chemicals. The course will discuss assessing 
risks from exposure to discrete mixtures of chemicals and from exposures to multiple sources (cumulative exposures). While 
many of the issues discussed apply to ecological effects of mixtures, this course will focus on the effects on human health.

Abstract #
 #1004  Introduction and Overview of the Key Elements of Mixture Risk Assessment.  R. Hertzberg. 

Emory University, Atlanta, GA. Sponsor: P. Price
   Advances in Exposure Science and the Improved Characterization of Combined Exposures.  K. Isaacs. 

US EPA, Research Triangle Park, NC. Sponsor: P. Price
   Advances in Pharmacokinetics and Their Implications for Mixture Risk Assessment.  S. Haddad. 

Université de Montréal, Montreal, QC, Canada.
   Surveying the Use of New Approach Methodologies in Component-Based and Whole Mixture Risk 

Assessment Contexts.  C. Rider. NIEHS/NTP, Research Triangle Park, NC.
   Organizing Information on Chemical Interactions Using a Framework Based on Networks of Linked 

Aggregate Exposure Pathways and Adverse Outcome Pathways (AEP-AOP Networks).  P. Price. 
Retired, Cedar Rapids, IA.

https://www.toxicology.org/2022
https://twitter.com/hashtag/2022SOT?src=hash
https://twitter.com/hashtag/ToxExpo?src=hash


 | 45Find up-to-date information at www.toxicology.org/2022 | #2022SOT | #ToxExpo Continuing Education Courses

Sunday, March 27, 8:15 AM to 12:00 Noon, CC Room TBD

Continuing Education Course AM05: Importance of Sexual Maturity and 
Reproductive Senescence in Laboratory Animal Models

Chair(s): Christopher J. Bowman, Pfizer Inc.; and Pragati S. Coder, Charles River Laboratories Ashland LLC.
Primary Endorser: Reproductive and Developmental Toxicology Specialty Section
Other Endorser(s): Comparative Toxicology, Pathology, and Veterinary Specialty Section; Regulatory and Safety Evaluation 

Specialty Section

Age and reproductive status are often overlooked variables in mammalian nonclinical studies, but they can have a significant 
impact on the evaluation of the reproductive system, the interpretation of potential experimental- or test article–related find-
ings, and ultimately the risk assessment. The reproductive system of male and female test species undergoes considerable 
changes as it transitions from immature to puberty and into fully sexually mature. The timing of puberty and sexual maturation 
varies across species and sexes and is a major variable in acute/subchronic and reproductive toxicity testing. In females, there 
also is an age-associated decline in reproductive performance, termed reproductive senescence. In chronic toxicity testing, the 
effects of reproductive aging are not likely to be seen in nonrodents (e.g., dogs, nonhuman primates, and minipigs) because of 
their relatively long life spans; however, this can be a major complicating factor for female rodents. An appreciation and under-
standing of these developmental and age-related changes in the reproductive system is critical to study design, execution, and 
interpretation for a variety of in vivo experimental disciplines, including toxicology (general, juvenile, investigative, DART, etc.), 
mouse models, and discovery efforts. The objectives for this course are to provide attendees with an overview of the basic 
biology of sexual maturation in males and females and reproductive aging in females and to review the effects on study design, 
data interpretation, and extrapolation to humans. This course will complement the Continuing Education (CE) course “The Male 
Reproductive Tract: Development, Toxicology, and Pathology,” which was presented as part of the scientific program during 
the Virtual 2020 SOT Annual Meeting, and the CE course “Development, Toxicology, and Pathology of the Female Reproductive 
Tract: Interpretation of Findings from the Pathologist and Regulatory Perspectives,” which was presented as part of the scien-
tific program during the Virtual 2021 SOT Annual Meeting. These courses are available as part of SOT CEd-Tox, the Society’s 
online CE course program.

Abstract #
 #1005  Introduction.  C. J. Bowman. Pfizer Inc., Groton, CT.
   Sexual Maturation in the Male and Female Rodent.  W. Halpern. Genentech Inc., South San Francisco, 

CA. Sponsor: C. J. Bowman
   Sexual Maturation in Large Animal Species.  J. Vidal. Charles River, Mattawan, MI. 

Sponsor: C. J. Bowman
   Reproductive Senescence in the Female Rodent.  T. Stoker. US EPA, Research Triangle Park, NC.
   The Art of Senescence–Study Design and Data Interpretation.  P. S. Coder. Charles River Laboratories 

Ashland LLC, Ashland, OH.
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Sunday, March 27, 8:15 AM to 12:00 Noon, CC Room TBD

Continuing Education Course AM06: Safety Evaluation Strategies in Drug 
Discovery: From Target Assessment to Identification of Drug Candidates

Chair(s): Marie Lemper, UCB S.A., Belgium; and Satoko Kakiuchi-Kiyota, Genentech Inc.
Primary Endorser: Drug Discovery Toxicology Specialty Section
Other Endorser(s): In Vitro and Alternative Methods Specialty Section; Mechanisms Specialty Section

Drug discovery toxicology starts at the very beginning, when a new target is proposed for entry into the portfolio. After confir-
mation of the target, the discovery toxicologist will serve as an integral member in lead optimization and candidate selection 
for progression into GLP toxicology studies. A lead candidate is selected through rigorous in silico and in vitro screening and 
subsequent in vivo pilot toxicology studies that enable a preliminary assessment of safety. In this course, the speakers will 
provide a comprehensive overview of the target toxicity evaluation, chemical series and compound de-risking strategies, and 
approaches leading to lead identification and the first in vivo pilot toxicology studies. The identification of any potential liabilities 
associated with the target and their relevance for the patient population and indication contributes to the decision to invest in 
the exploration of a particular target. After the decision is made to drug a chosen target, the discovery toxicologist will become 
a critical member of the early discovery team, where the selection of lead compounds will be discussed to finally enable the 
identification of a candidate to take into GLP toxicology studies. To select a molecule with a safety profile that provides an 
optimal chance of clinical success, strategies are developed by selecting a panel of in silico, in vitro, and in vivo experiments. 
How these in silico and in vitro strategies are developed to provide optimal chemical series and compound de-risking will be 
discussed. Other presentations will focus on the in vivo experiments where PK/PD modeling and ideally early human dose 
predictions are needed to drive decisions on dosing frequency and dose selection. Early in vivo pilot toxicology studies will be 
discussed, with a focus on their design, interpretation, and impact. The course will conclude with an interactive investigative 
toxicology case study session where different case studies will be discussed with the audience. While this session focuses on 
strategies for small molecules, the overall concepts, approaches, and technologies are generally informative for biotherapeu-
tics and new chemical modalities.

Abstract #
 #1006  Target Safety Assessments: Knowledge Is Power.  R. Roberts. ApconiX, Cheshire, United Kingdom.
   Chemical Series and Compound De-risking: What Do We Focus On and Why?  N. Greene. AstraZeneca, 

Waltham, MA.
   Pharmacokinetics as an Integral Part of Early Drug Development.  S. Crouch. Neurocrine Biosciences 

Inc., San Diego, CA. Sponsor: M. Lemper
   Early In Vivo Pilot Toxicology Studies in Drug Discovery: Study Designs, Strategies, and Objectives. 

 J. Maher. Theravance Biopharma, South San Francisco, CA.
   Discovery Toxicology Case Studies: An Interactive Session.  S. Kakiuchi-Kiyota1, and B. Jeffy2. 

1Genentech Inc., South San Francisco, CA; and 2Takeda Pharmaceutical Company Limited, 
San Diego, CA.
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Sunday, March 27, 1:15 PM to 5:00 PM, CC Room TBD

Continuing Education Course PM07: Best Practices for Successfully Assessing 
Ototoxicity in Drug Development

Chair(s): John Keating, CBSET Inc.; and Donald Hodges, CBSET Inc.
Primary Endorser: Regulatory and Safety Evaluation Specialty Section

Hearing loss is a major global health issue affecting 1.5 billion people worldwide. Prevalence is increasing dramatically: in 
2050, one in four people will have some hearing impairment. Acquired hearing loss is attributed to different environmental 
factors, including aging, noise exposure, and intake of ototoxic medicines. Ototoxicity resulting in inner ear damage is a leading 
cause of acquired hearing loss worldwide. It is estimated that up to 60% of patients receiving cisplatin and aminoglycosides 
will have hearing loss, according to the World Health Organization (WHO). This could be minimized or avoided by early testing 
of hearing functions in the preclinical phase. While the assessment of ototoxicity is well defined for drug candidates in the 
hearing field (i.e., required testing for drugs that are administered by the otic route and expected to reach the middle or inner 
ear during clinical use), ototoxicity testing is not required for the other therapeutic areas. Unfortunately, this has resulted in 
more than 200 ototoxic marketed medications. This course will provide an interactive learning opportunity to understand the 
key considerations for determining a drug candidate’s ototoxicity. Discussions will focus on four aspects of ototoxicity: (1) the 
burden of ototoxicity, the physiopathology of hearing loss, and current therapeutic strategies to treat deafness; (2) why, when, 
and how to perform preclinical ototoxicity studies; (3) regulatory perspectives; and (4) ototoxicity case studies. The target 
audience includes toxicologists involved in the development of potentially ototoxic drugs, pharmaceutical companies looking 
to develop or repurpose drugs for hearing disorders, and those seeking scientific and operational expertise to make sure that 
drug candidates do not affect auditory mechanisms.

Abstract #
 #1007  The Global Burden of Ototoxicity: Epidemiology, Physiopathology, and Therapeutic Strategies. 

 M. Pasdelou. CILcare Inc., Lexington, MA. Sponsor: J. Keating
   Nonclinical Ototoxicity Testing Overview and Histopathologic Assessment in Nonclinical Studies. 

 M. Pasdelou. CILcare Inc., Lexington, MA. Sponsor: J. Keating
   Hearing Loss, Ototoxicity, and the Importance of Adequate Testing in Nonclinical Safety Studies: 

A Regulatory Perspective.  C. Toscano. US FDA/CDER, Silver Spring, MD.
   Evaluating Ototoxic Effects of Medical Devices for Tympanic Membrane Repair.  E. Horn-Ranney. 

Tympanogen, Richmond, VA. Sponsor: J. Keating
   How to Select the Best Candidate with Minimal Ototoxicity.  S. Hobbie. Universität Zürich, Zurich, 

Switzerland. Sponsor: J. Keating

Sunday, March 27, 1:15 PM to 5:00 PM, CC Room TBD

Continuing Education Course PM08: Juvenile Toxicology Testing: 
Assessing Pediatric Safety

Chair(s): Susan Laffan, GlaxoSmithKline plc; and Jia Yao, US FDA/CDER.
Primary Endorser: Reproductive and Developmental Toxicology Specialty Section

This course will focus on the principles of nonclinical pediatric safety assessments. For pharmaceuticals, the ICH S11 Guideline 
on Nonclinical Safety Testing in Support of Development of Paediatric Pharmaceuticals was recently finalized and outlines a 
weight of evidence approach to deciding whether a juvenile animal study is warranted. Once it is decided a juvenile animal study 
is needed, there are many decisions that need to made, as there is no set default study design. The objectives for this course 

https://www.toxicology.org/2022
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are to provide attendees with an overview of the regulatory rationale to conduct juvenile toxicology studies, the comparative 
biology of organ systems that develop postnatally, practical study design considerations, and case studies exemplifying data 
interpretation and risk assessment.

Abstract #
 #1008  Overview of Juvenile Toxicology.  J. Yao. US FDA/CDER, Washington, DC. Sponsor: S. Laffan
   Postnatal Organ System Development across Species.  W. Halpern. Genentech Inc.,  

South San Francisco, CA. Sponsor: S. Laffan
   Panel Discussion/Q&A.
   Designing Juvenile Animal Studies.  S. Laffan. GlaxoSmithKline plc, Collegeville, PA.
   Juvenile Animal Studies: Case Studies and Risk Assessments.  K. Turner. Janssen Research & 

Development, Spring House, PA.
   Panel Discussion/Q&A.

Sunday, March 27, 1:15 PM to 5:00 PM, CC Room TBD

Continuing Education Course PM09: Leading-Edge Microbiome Methods for 
Toxicological Applications

Chair(s): Anika Dzierlenga, NIEHS; and David Gonzalez, University of California Los Angeles.
Primary Endorser: Mechanisms Specialty Section
Other Endorser(s): Immunotoxicology Specialty Section; Molecular and Systems Biology Specialty Section

The human microbiome describes the collective genomes, and encoded functions, of the trillions of bacterial cells that live 
on and in the human body. Host-associated microbiomes produce metabolites that impact human host cells in myriad ways, 
including interaction with host metabolic and immune signaling. The microbiome’s relationship to human health is made more 
complex when considering its interactions with the environment and the chemicals within. In fact, the role of the microbiome in 
modulating chemical exposure and the role exposure plays in shaping the microbiome are becoming more critical considerations 
for mechanistic toxicity studies and chemical evaluations. Recent technological advances that provide a deeper understanding 
of the microbial milieu are outpacing the incorporation of microbiome analyses in the field of toxicology. The objective of this 
course is to provide attendees with an overview of reliable and robust approaches for analyzing the microbiome’s composition, 
function, and role as a potential mediator of toxicity. Speakers with expertise in microbiome analysis in the context of expo-
sures will present (1) an overview of the importance of considering the microbiome in the context of toxicology studies; (2) 
an explanation of cutting-edge technologies currently used to assess changes in microbiome composition and function and 
their applications to toxicology; (3) examples of the use of in vitro and alternative models for the microbiome and toxicity; (4) 
guidelines for the use of rodent models in assessing the microbiome as a mechanism of action for toxicity of chemicals; and 
(5) a summary of current translational approaches for studying the microbiome. Participants will gain an understanding of the 
utility of available models and methodologies for studying the microbiome, xenobiotic exposure, and human health and toxicity.

Abstract #
 #1009  Why Consider the Microbiome in the Context of Exposures and Toxicity?  A. Dzierlenga. NIEHS, 

Durham, NC.
   Methods and Approaches to Evaluate the Microbiome.  R. Knight. University of California San Diego, 

San Diego, CA. Sponsor: A. Dzierlenga
   In Vitro and Alternative Models for the Assessment of Chemical-Microbiome Interactions.  T. Tal. 

Helmholtz Centre for Environmental Research, Leipzig, Germany. 
   Rodent Studies to Evaluate the Microbiome as a Mechanism of Toxicity.  S. Khare. US FDA/NCTR, 

Jefferson, AR. Sponsor: A. Dzierlenga
   Translational Approaches for Toxicology, the Microbiome, and Human Health.  Y. Huang.  

University of Michigan, Ann Arbor, MI. Sponsor: A. Dzierlenga

https://www.toxicology.org/2022
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Sunday, March 27, 1:15 PM to 5:00 PM, CC Room TBD

Continuing Education Course PM10: Methodological Aspects of Vascular Toxicity

Chair(s): Travis Knuckles, West Virginia University; and Colette Miller, US EPA.
Primary Endorser: Cardiovascular Toxicology Specialty Section
Other Endorser(s): Clinical and Translational Toxicology Specialty Section

The vascular network has long been known as a target of toxicity following exposure and absorption. Furthermore, overall 
health and well-being of the cardiovascular system is highly dependent on a functional vascular network that can respond 
dynamically to ever-changing physiological demands. However, the difficulty of measuring functional and structural changes 
in the vascular network can limit toxicological findings. This course will specifically deal with methodology related to quanti-
tating vascular toxicity at the cellular, tissue, and whole-network levels. This course’s presentations will describe techniques 
to elucidate functional vascular outcomes, from cellular to system-wide. After a brief introduction on advanced physiology of 
the vascular system, including structure, function, fluid dynamics, and pathology, the course will focus on isolated vascular and 
cellular techniques in rodent models to determine changes in vascular reactivity, vasomotor responses, and barrier integrity in 
isolated tissue and cells, as well as reactivity of these models to absorbed serum toxicants, followed by a specific discussion 
of the endothelial cell and vascular remodeling in the cerebrovascular network. Intravital microscopy as a mechanism for func-
tional assessment of intact tissues in a diverse set of vascular beds will be discussed, as will the utilization of ultrasonography 
to determine in vivo uterine artery blood flow during gestation. In addition, the methodology aspects of endothelial cell function 
noninvasively, as well as cell harvesting from human volunteers, will be outlined. This course will be of interest to a broad scope 
of scientists that are increasingly being asked to consider the effects of novel compounds and toxicants on the physiology of 
the vascular network. Furthermore, this course builds on a 2013 Continuing Education course and a 2019 Platform Session.

Abstract #
 #1010  Endothelial Cell Role in Mediating Toxicity, Inflammation, and Pathology: Implications for Study 

Design.  M. Campen. University of New Mexico, Albuquerque, NM.
   Assessing Toxicity in the Cerebral Microvasculature.  A. Lund. University of North Texas, Denton, TX.
   Methodological Principles of Microvascular Toxicology.  T. Nurkiewicz. West Virginia University, 

Morgantown, WV.
   The Role of Uterine Arterial Remodeling in Fetal Development and Adverse Pregnancy Outcomes. 

 C. Miller. US EPA, Research Triangle Park, NC.
   Evaluating Endothelial Cell Function–From Bedside to Bench.  J. Fettermann. Boston University, 

Boston, MA. Sponsor: T. Knuckles

Volunteer with SOT 
The Volunteer section in ToXchange gives SOT members the opportunity to express their interest 

in a wide variety of service positions within the Society, including leadership positions.

Explore the opportunities today! 
www.toxicology.org/volunteer

https://www.toxicology.org/2022
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Sunday, March 27, 1:15 PM to 5:00 PM, CC Room TBD

Continuing Education Course PM11: Next-Level Neurotoxicology: New 
Technologies to Advance Visualization of Spatial Molecular Alterations and 
Behavioral Phenotyping

Chair(s): Shannah Witchey, NIEHS; and Helena Hogberg, Johns Hopkins University Bloomberg School of Public Health.
Primary Endorser: Neurotoxicology Specialty Section
Other Endorser(s): Molecular and Systems Biology Specialty Section; Women in Toxicology Special Interest Group

Neurotoxicological effects following chemical exposure range in structural and functional alterations within the anatomically 
complex brain. Traditional histological or ’omic techniques used to identify potential toxicity have limitations in specificity or a 
comprehensive understanding of altered connectivity of the 100 billion interconnected neurons. The objective of this course 
is to provide toxicologists with a better understanding of novel neuroscience techniques that provide optimized visualization 
of spatial alterations and behavioral phenotyping that can be applied to and advance neurotoxicology studies. This course is 
designed to highlight and educate all levels of scientist on the current approaches in neuroscience research that can be used 
in the field of toxicology to evaluate the context of brain morphogenesis and the significance of toxicant-induced disruption 
and will demonstrate how the 3D in vitro system can model the complex multicellular brain environment found in vivo. Different 
approaches to examining intact brain tissue capturing neurocircuit morphology will be discussed, including (1) a novel method 
to clear the tissue, enabling the visualization and spatial rotation of the regions (or systems) of interest from animals; (2) fMRI 
methods to provide highly detailed models of neurocircuitry to gain new insights into exposure effects; and (3) proficient behav-
ioral phenotyping models and in vivo neurocircuit visualization to identify neurotoxic chemicals. Many times, the neurochemical 
effects are unknown and have no targeted system. The course also will discuss spatial profiling on slide-mounted tissue and 
the capability of choosing a neuronal region of interest to perform genomic profiling; this can distinguish the chemical effects 
at a genomic level within specific regions of the brain. Providing participants with a comprehensive understanding of the new 
techniques and their application in neurotoxicology using real-world examples, the course will allow the audience to interact 
with experts who are currently using the techniques and to ask questions for future application to their own research. While the 
course focuses on neurotoxicology, these techniques are easily transferred to different areas of research, including neurode-
generation and drug discovery, as well as other organ systems. 

Abstract #
 #1011  Microphysiological Systems of the CNS to Bridge between In Vivo and In Vitro.  H. Hogberg. 

Johns Hopkins University Bloomberg School of Public Health, Baltimore, MD.
   Exploring 3D Structures and Biomarker Distributions with CLARITY Tissue Clearing and Potentially 

Neurotoxicology.  S. White. Clear Light Biotechnologies Inc., San Francisco, CA. Sponsor: S. Witchey
   Combined Magnetic Resonance Histology and Light Sheet Whole Brain Imaging.  G. Johnson. 

Duke University Center for In Vivo Microscopy, Durham, NC. Sponsor: S. Witchey
   Panel Discussion/Q&A.
   Overview of Novel Approaches for Neurotoxicological Behavioral Assessment and Neurocircuit 

Visualization.  J. Cushman. NIEHS, Durham, NC. Sponsor: S. Witchey
   Utilization of Spatial Transcriptomics and Proteomics Analysis of Targeted Neuronal Tissue 

Microenvironments.  C. Urben. NanoString, Madison, WI. Sponsor: S. Witchey
   Panel Discussion/Q&A.
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Sunday, March 27, 1:15 PM to 5:00 PM, CC Room TBD

Continuing Education Course PM12: Principles and Applications of Read-Across 
in Human Health Risk Assessment

Chair(s): Julie Melia, SRC Inc.; and Pam Spencer, ANGUS Chemical Company.
Primary Endorser: Regulatory and Safety Evaluation Specialty Section
Other Endorser(s): Sustainable Chemicals through Contemporary Toxicology Specialty Section; Women in Toxicology 

Special Interest Group

Although read-across approaches have been used for many years to fill data gaps for chemicals lacking experimental toxi-
cology data, recent advances in computational toxicology and the development of new approach methodologies (NAMs) have 
extended these approaches to allow for better mechanistic understanding. The initial foundation for read-across was based 
on similarity in chemical structure and physicochemical properties; however, recent approaches also include consideration of 
toxicokinetic similarity and common toxicologic mode of action. This course will provide important background on read-across 
principles and will describe the latest computational tools that may assist with toxicological read-across. The importance 
of applying expert judgement to interpret the output from computational tools will be discussed. Case studies will present a 
variety of perspectives on current applications of read-across to human health risk assessment (i.e., US and international regu-
latory agencies, NGOs, industry, and consultants). The first talk will provide an introduction, focusing on common principles 
and techniques employed in read-across, regulatory frameworks, and available guidance for best practices. The second talk will 
then describe available tools used for different aspects of selecting and evaluating analogues in support of a toxicological read-
across strategy. The third talk will describe application of the European Chemicals Agency (ECHA) Read-Across Assessment 
Framework (RAAF) to predict subchronic and developmental health effects for a target chemical. The fourth presentation will 
expand on the Presentation #3 case study to describe how broadening the use of read-across can help fill multiple data gaps 
to support selection of safer chemical ingredients. Finally, the fifth talk will discuss the historical and future directions of read-
across under Canada’s Chemicals Management Plan, including case studies that utilize NAM data. Read-across methods have 
evolved rapidly during the past several years. This Continuing Education course will provide a thorough overview of existing 
methods with a view toward the future of incorporating mechanistic NAM data to support read-across approaches. Thus, this 
course will offer broad appeal to audience members of different backgrounds and may be of interest to trainees interested in a 
career in regulatory toxicology or risk assessment.

Abstract #
 #1012  Introduction to Read-Across: Principles, Techniques, and Frameworks.  L. Lizarraga. US EPA/CPHEA, 

Cincinnati, OH. Sponsor: J. Melia
   Tools to Assist in Toxicological Read-Across.  C. Rudisill. SRC Inc., Syracuse, NY. Sponsor: J. Melia
   Application of the ECHA Read-Across Assessment Framework (RAAF) to Predict Subchronic 

and Developmental Health Effects of Trometamol.  P. Spencer. ANGUS Chemical Company, 
Buffalo Grove, IL.

   Broadening the Use of Read-Across to Guide the Selection of Safer Chemical Ingredients.  C. Bartlett. 
ChemFORWARD, Spokane, WA. Sponsor: J. Melia

   Historical and Future Directions of Read-Across under Canada’s Chemicals Management 
Plan: From Structural Similarity to Advances in Incorporating New Approach Methodologies to 
Support Substance Groupings.  M. Gagne. Safe Environments Directorate, Ottawa, ON, Canada. 
Sponsor: J. Melia
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Update Your Skills with CEd-Tox:  
SOT Continuing Education Online

SOT Student and Postdoctoral members, SOT Undergraduate Student Affiliates, 
and individuals from developing countries receive FREE access.

Why CEd-Tox?

Enroll at www.toxicology.org/cedtox

Stay competitive and keep  
your knowledge up-to-date  
in your field

Learn anywhere, 
anytime

Access presentations by top 
experts

Earn hours for 
certification

Explore diverse course 
offerings on a range of topics

View in a group  
setting
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Monday, March 28, 8:00 AM to 9:00 AM, CC Hall D

Opening Plenary Session: Precisely Practicing Medicine from 700 Trillion Points 
of Data

Speaker: Atul J. Butte, University of California San Francisco, San Francisco, CA.

There is an urgent need to take what we have learned in our new data-driven era of medicine and use it to 
create a new system of precision medicine, delivering the best, safest, cost-effective preventative or ther-
apeutic intervention at the right time, for the right patients. Dr. Butte’s lab at the University of California San 
Francisco builds and applies tools that convert trillions of points of molecular, clinical, and epidemiological 
data—measured by researchers and clinicians over the past decade and now commonly termed “big 
data”—into diagnostics, therapeutics, and new insights into disease. Dr. Butte, a computer scientist and 
pediatrician, will highlight his center’s recent work on integrating electronic health records data across the 

entire University of California and how analytics on this “real-world data” can lead to new evidence for drug efficacy, new 
savings from better medication choices, and new methods to teach intelligence—real and artificial—to more precisely 
practice medicine.

Monday, March 28, 12:00 Noon to 1:30 PM, CC Ballroom 20D

In Vitro Toxicology Lecture and Luncheon for Students: Studying Drug-Induced 
Cardiotoxicity Is Complicated: How Human-Induced Pluripotent Stems Cells and 
In Vitro Biomarkers Helped Solve This Challenge

Hosted by: Education and Career Development Committee
Lecturer: Marie Fortin, Jazz Pharmaceuticals, Philadelphia, PA.

This ticketed event is intended for undergraduate students, graduate students, and postdoctoral scholars. For more information 
on this session, see the “Events and Activities for Students and Postdoctoral Scholars,” starting on page 38.

Featured Sessions

Merit Award Lecture
Monday, March 28, 12:30 PM to 1:30 PM

Distinguished Toxicology Scholar 
Award Lecture

Tuesday, March 29, 11:00 AM to 12:00 Noon

Leading Edge in Basic Science 
Award Lecture

Tuesday, March 29, 12:30 PM to 1:30 PM

Translational Impact Award Lecture
Tuesday, March 29, 3:00 PM to 4:00 PM
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Monday, March 28, 12:30 PM to 1:30 PM, CC Ballroom 6E

American Academy of Clinical Toxicology Symposium:  
Clinical Care Conundrums

Moderator: Ryan Feldman, Wisconsin Poison Center, Milwaukee, WI.
Panelists: Emily Kiernan, Emory University School of Medicine, Atlanta, GA; and Kyle Suen, Emory University 

School of Medicine, Atlanta, GA. 

As part of the SOT Strategic Plan to maximize the Society’s prominence within the 
scientific community and foster new relationships with other societies, SOT is happy 
to announce its collaboration with the American Academy of Clinical Toxicology 
(AACT), in the form of a pilot Symposium in 2022. In addition, SOT will be selecting 
two speakers from the 2022 SOT Annual Meeting to present their work at the AACT 
Annual Meeting, the North American Congress of Clinical Toxicology, in San Francisco 
in September 2022. Please join us in welcoming AACT speakers to San Diego!

A construction worker on a hog farm walks into the bathroom. He later is found unre-
sponsive on the ground. Was it drugs? I mean, it’s probably drugs. But wait, could it 
be something else? The coworker who found him smelled something funny coming 
from a hole in the bathroom floor. A graduate student, punished to work long hours 
sequencing DNA by gel, collapses. Is it from sheer exhaustion or a toxic inhalational 
exposure? And someone please call OSHA; another worker from that same hog farm 

collapses and his skin appears gray. He was working on experimenting with which bait hogs liked to eat to assist others trying 
to control the wild pig population. Come watch the panelists get stumped trying to determine the possible culprit compound for 
these patient presentations. There also will be lively discussion regarding the diagnosis and management of these exposures. 

Monday, March 28, 4:45 PM to 6:15 PM, CC Ballroom 6A

SOT/EUROTOX Debate: Is There a Role for Artificial Intelligence and Machine 
Learning in Risk Decisions?

Chair(s): Dori R. Germolec, NIEHS/NTP; and Thomas Weiser, F. Hoffmann-La Roche AG, Switzerland.
SOT Debater: Craig Rowlands, UL LLC, Northbrook, IL.
EUROTOX Debater: Thomas Hartung, Johns Hopkins University Bloomberg School of Health, Baltimore, MD.

Each year, the SOT Annual Meeting includes a debate in which leading toxicologists advocate opposing 
sides of an issue of significant toxicological importance. The debate continues a tradition that originated 
in the early 1990s. This year, the debaters will address the proposition: Is there a role for artificial intelli-
gence (AI) and machine learning (ML) in risk decisions? The debaters will discuss the principles and 
limitations of these tools for decision-making. Specific questions to be addressed include: Can recent 
developments in AI and ML be applied in toxicology as they are being applied in precision medicine and 
other fields? Are current algorithms inherent to AI and ML sufficiently refined for the design of safer prod-
ucts? Are these applications sufficiently robust to identify toxic “signatures,” providing information for 
safety and risk assessment? Are they sufficiently reliable to predict toxicity and can they account for 
genetic and other toxicodynamic variability? Are they able to predict risk associated with exposures to 
mixtures? Can they predict the potential toxicity of new compounds or relate chemical structure or activity 
to risk? How can we tell if the results of AI and ML are accurate and defensible? This debate will take place 
again (with the debaters taking the reverse positions) in Maastricht, Netherlands, during the XVIth 
International Congress of Toxicology, September 18–22, 2022. 

https://www.toxicology.org/2022
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Tuesday, March 29, 8:00 AM to 10:45 AM, CC Ballroom 6C

Society of Toxicology and Japanese Society of Toxicology Symposium: 
Molecular Secrets Inside and Outside Respiratory Toxicity of Particles 
and Fibers

Chair(s): Michael Aschner, Albert Einstein College of Medicine; and Yoshito Kumagai, University of Tsukuba, Japan.

Respiratory toxicity of particles and fibers is a global issue that has been associated with progress of civilization and continues 
to harm human health. This Symposium provides the latest scientific findings about cellular and molecular mechanisms for 
the toxic effects of fine/ultrafine particles, wood/biomass smoke PM, and asbestos fibers as a session jointly organized by 
SOT and the Japanese Society of Toxicology (JSOT). Inhalation exposure to those particles and fibers causes various kinds of 
events not only inside but also outside the respiratory system, which includes intracellular and intercellular machineries related 
to cell death and inflammation and extends to the immune as well as the neuronal system. The Symposium will contribute to 
more understanding of the diseases caused by those toxicities.

 
 
Immunological Machineries Lying between Asbestos Exposure and Related Diseases.   
Yasumitsu Nishimura, Kawasaki Medical School, Kurashiki, Japan. 

 
 
 
The Role of Transient Receptor Potential Ion Channels in Particle Recognition, Epithelial Cell–Specific 
Inflammation, and Acute Cytotoxicity.  Christopher A. Reilly, University of Utah, Salt Lake City, UT. 

 
 
 
DAMPs Release and Allergic Airway Inflammation Caused by Inhaled Fine Particles.   
Etsushi Kuroda, Hyogo College of Medicine, Nishinomiya, Japan. 

 
 
 
Are Airborne Microplastics a New Concern for Human Health?   
Alison C. P. Elder, University of Rochester School of Medicine and Dentistry, Rochester, NY.  

https://www.toxicology.org/2022
https://twitter.com/hashtag/2022SOT?src=hash
https://twitter.com/hashtag/ToxExpo?src=hash
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Tuesday, March 29, 1:00 PM to 2:30 PM, CC Room 7

Toxicological Sciences Featured Session: Publishing in Toxicological Sciences: 
From Submission to Peer Review, Publication, and Beyond

Chair(s): Jeffrey M. Peters, Pennsylvania State University.
Speakers: Jeffrey M. Peters, Pennsylvania State University, University Park, PA; Kristine Willett, University of Mississippi, 

University, MS; and Matthew J. Campen, University of New Mexico, Albuquerque, NM.

This session will familiarize attendees with the importance of Toxicological Sciences 
as the official journal of SOT, illustrate approaches to develop an impactful manu-
script for submission to the journal, and describe the peer-review process, including 
best practices for responding to peer reviewers’ comments. Attendees also will have 
an opportunity to interact with the editorial team of Toxicological Sciences in a 
discussion session. While this session is primarily geared toward manuscript 
authors, peer reviewers and readers of Toxicological Sciences also will benefit 
from participating.  
 
 
 

Tuesday, March 29, 3:00 PM to 4:00 PM, CC Ballroom 6B

Meet the Director: A Conversation with Rick Woychik

Panelist: Rick Woychik, NIEHS/NTP, Research Triangle Park, NC.

This important session will provide an informal venue for attendees to have a candid and open discussion 
with Rick Woychik, PhD, the Director of the National Institute of Environmental Health Sciences (NIEHS) 
and the National Toxicology Program (NTP). The 60-minute session will begin with a brief summary of the 
leadership values that Dr. Woychik brings to the position, and the remainder of the session will be devoted 
to a question-and-answer format concerning scientific directions and priorities for NIEHS, including 
funding priorities and outlooks and training opportunities. 

Reproducible, Transparent,  
Impactful, Rigorous, Timely

Contribute to 
   Your Journal

https://www.toxicology.org/2022
https://twitter.com/hashtag/2022SOT?src=hash
https://twitter.com/hashtag/ToxExpo?src=hash
https://academic.oup.com/toxsci
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Wednesday, March 30, 11:00 AM to 12:00 Noon, CC Ballroom 6C

EUROTOX Bo Holmstedt Memorial Award Lecture: Context Matters:  
Next-Generation Insights on the Chemistry of DNA Damage and Mutation

Lecturer: Shana Sturla, ETH Zurich, Switzerland.

Cancer risk is impacted by exposures to chemicals from the environment, diet, and drugs, together with 
defects or deficiencies in DNA damage tolerance pathways. Research of the past decades provides a 
basis for understanding how DNA oxidation, alkylation, and instability, balanced by DNA damage tolerance 
and repair, drive mutagenesis. Nevertheless, our ability to predict individual susceptibility to chemical 
mutagens or the etiology of individual cancers remains limited in part because there exists a mismatch 
between our low-resolution understanding of the dynamic process of DNA damage formation and removal 
on a genome-wide level versus our sophisticated single-base genome-wide picture of mutational land-

scapes of human cancers. Very recently, several strategies have emerged for base-resolution genome-wide mapping of DNA 
damage, including chemical probe– and ligation-based strategies. We have mapped DNA damage in mammalian cells and 
gained new insight on how damage profiles are governed by chemical sources and cellular repair proficiency, and, finally, 
related chemical exposures with in vitro mutation signatures. This research involves applying a combination of strategies for 
evaluating damage regions in the human genome based on DNA damage–tailored chemical probes and bioanalysis methods, 
including single nucleotide mapping of damage in whole genomes, and in vitro strategies to determine the impact of enzymatic 
deficiencies on mutation signatures. Elucidation of DNA damage and repair from chemical exposure to DNA alkylating drugs, 
diet-derived reactive nitrogen species, and reactive oxygen species will be presented. Chemical structure and  
sequence-specific chemical probe–based strategies for tracking DNA damage overcomes previous limitations to under-
standing the distribution of DNA damage formation and repair and its genome-wide impact on the accumulation of mutations. 
Furthermore, it provides information concerning the relationship between DNA repair enzyme function and mutation signatures 
that could lead to new approaches for quantifying risk on the basis of early biomarkers and characterization of causative 
factors of individual cancers.

Wednesday, March 30, 12:30 PM to 1:30 PM, CC Ballroom 6A

Plenary Keynote Medical Research Council (MRC) Lecture: Genetic Approaches 
to Study Early Lineage Specification in Human Embryos

Speaker: Kathy Niakan, University of Cambridge, United Kingdom.

During preimplantation development, human embryos are composed of pluripotent embryonic cells, which 
eventually form the fetus, and extra-embryonic cells, which contribute to the placenta and yolk sac. The 
central question we address is: What are the molecular mechanisms that regulate these early cell fate 
choices in human embryos? We are using CRISPR/Cas9-mediated genome editing, TRIM-Away protein 
depletion, dominant negative mutations, and small molecules to dissect the function of genes during 
human embryogenesis. These methods have enabled us to uncover that the first lineage specification 
event in human embryos is the initiation of a placental program. Our work also has uncovered a high 

frequency of unintended on-target mutations following genome editing in human primary cells. By integrating signaling insights 
from human blastocysts, we have defined human embryonic stem cell culture conditions that more closely recapitulate the 
embryonic niche. The molecular basis of these early cell lineage decisions is of fundamental importance and has wide-reaching 
clinical implications for infertility, miscarriages, developmental disorders, and therapeutic applications of stem cells.

https://www.toxicology.org/2022
https://twitter.com/hashtag/2022SOT?src=hash
https://twitter.com/hashtag/ToxExpo?src=hash
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Program Schedule Reference
The Program Schedule layout is ordered by date and start time. Each Scientific Session listing includes a session abstract and 
list of speakers.

 » Session Type and Title: Session type and title display in large white type within a solid blue banner. 
 » Primary Endorser: This notation identifies the SOT Committee, Regional Chapter, Special Interest Group, or Specialty 
Section that developed and/or recommended the session.
 » Other Endorser(s): This notation identifies other SOT groups that endorsed the session.

More details and the most up-to-date information related to the 2022 Annual Meeting Program Schedule are available in the 
Online Planner on the SOT Annual Meeting website.

How to Experience the 2022 Scientific Presentations
As part of the 2022 enhanced meeting experience, registrants can watch Scientific Sessions in person in San Diego if they are 
fully vaccinated against COVID-19 or through livestreams remotely. In addition, these sessions will be viewable on demand for 
all registrants.

For those participating remotely, the Scientific Session presentations being livestreamed can be watched at the listed times, 
which represent US Pacific Daylight Time (US PDT, UTC -7). All livestreamed scientific presentations will be available to all 
registrants (those on-site in San Diego and those participating remotely) on demand shortly after the session’s conclusion.

Details on how to access livestream viewing and on-demand recordings will be provided to all registrants before the 
meeting begins.

Session Types (Listed by date, then time, then session type)

All Scientific Sessions are held in the San Diego Convention Center.

Scientific Sessions

Education-Career  
Development Sessions
Informational Sessions
Regional Interest Sessions

Roundtable Sessions
Symposium Sessions
Workshop Sessions

Innovations in 
Applied Toxicology
Innovations in 
Toxicological Sciences

https://www.toxicology.org/2022
https://twitter.com/hashtag/2022SOT?src=hash
https://twitter.com/hashtag/ToxExpo?src=hash
https://www.toxicology.org/events/am/AM2022/online-planner.asp
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Scientific Sessions | Monday

Since they are taking place in San Diego, California, the listed time for all events is in US Pacific Daylight Time (UTC -7).

Monday, March 28, 9:15 AM to 12:00 Noon, CC Ballroom 6C

Symposium Session: Cardiovascular Effects of Environmental Metals: 
New Preclinical and Clinical Insights 

Chair(s): Lu Cai, University of Louisville; and Katherine James, University of Colorado.
Primary Endorser: Metals Specialty Section
Other Endorser(s): Cardiovascular Toxicology Specialty Section; Clinical and Translational Toxicology Specialty Section

Environmental causes of cardiovascular diseases (CVDs) and potential health consequences are leading global health issues. 
In particular, a link between metal exposure and CVDs has become apparent. Although the association of general CVDs with 
increased exposure to low-dose heavy metals occupationally and residentially has received attention and is increasing, there 
remains a lack of causal evidence for such a link to certain types of CVDs, particularly pulmonary hypertension, atherosclerosis, 
and cardiomyopathy. Therefore, this session will focus on the epidemiological and clinical evidence for such associations and 
preclinical animal model–derived and mechanism-based evidence. To this end, we will provide the following presentations: 
(1) epidemiological information regarding the potential risks of individuals exposed occupationally and environmentally to 
heavy metals, including lead, for CVDs and/or metabolic syndromes; (2 and 3) two clinical studies focusing on the potential 
link of heavy metals to pulmonary artery hypertension (PAH): a presentation of altered blood metal concentrations of both 
nonessential and essential metals in PAH and a presentation concerning the association between antimony levels and hemo-
dynamic markers of PAH disease severity; (4) arsenic-induced atherosclerosis via inflammatory cells in a mouse model; and 
(5) the pathogenic effects on the heart by adult chronic exposure to very low-dose cadmium via epigenetic mechanisms and 
whole-life exposure to low-dose cadmium via exacerbating high-fat diet lipotoxicity. The session will bring together epidemiolo-
gists, therapeutic industry professionals, clinicians, and translational scientists to discuss the health risks of occupational and 
environmental exposure to heavy metals through direct toxicity and indirect effects by disturbing homeostatic mechanisms 
regulating essential metals as well as lipid levels. It will provide data linking multiple different metals to CVD and define differ-
ences and commonalities. Based on this, the goal of the session is to define the mechanisms by which we may accelerate the 
development of efficient prevention and therapeutic strategies, facilitating collaborations and discussions among investigators 
focused on these emerging issues.

Abstract #
 #1013 9:15 AM Cardiovascular Effects of Environmental Metals: New Preclinical and Clinical Insights.
 #1014 9:15 AM Chronic Exposure to Low-Moderate Levels of Naturally Occurring Metals and the Risk for 

Cardiometabolic Outcomes in a Rural Community.  K. James. University of Colorado, Aurora, CO. 
Sponsor: L. Cai

 #1015 9:20 AM Metallomics Profile in Pulmonary Hypertension Patients.  J. Huang. University of Louisville Hospital, 
Louisville, KY.

 #1016 9:55 AM Plasma Level of Antimony Correlates with Pulmonary Hypertension Severity.  K. El-Kersh. University of 
Nebraska Medical Center, Omaha, NE. Sponsor: L. Cai

 #1017 10:30 AM Arsenic-Mediated Effects on Immune Cells Leading to Atherosclerosis.  K. Mann. McGill University, 
Montréal, QC, Canada.

 #1018 11:05 AM Chronic Exposure to Low-Dose Cadmium Induces or Exacerbates Obese-Induced Cardiac 
Pathogenesis in Mouse Model.  L. Cai1, and K. James2. 1University of Louisville, Louisville, KY; and 
2University of Colorado, Aurora, CO.

  11:40 AM Panel Discussion/Q&A.  L. Cai. University of Louisville, Louisville, KY.

https://www.toxicology.org/2022
https://twitter.com/hashtag/2022SOT?src=hash
https://twitter.com/hashtag/ToxExpo?src=hash
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Monday, March 28, 9:15 AM to 12:00 Noon, CC Ballroom 6B

Symposium Session: How to Maximize the Value of Electronic Data 
via Analytics and Exchange to Create Knowledge: Case Studies 
across the Pharmaceutical Industry and Regulatory Sectors

Chair(s): Alessandro Brigo, Roche Innovation Center, Switzerland; and Catrin Hasselgren, Genentech Inc.
Primary Endorser: Computational Toxicology Specialty Section
Other Endorser(s): Drug Discovery Toxicology Specialty Section

In the era of digital transformation and artificial intelligence, topics such as digitalization of historical data and data analytics 
have become of paramount importance in most industries and sectors, including the pharmaceutical industry. It is apparent 
that critical information is hidden in large, sparse, and diverse datasets that are not easily utilized due to suboptimal storage, 
lack of curation, and lack of harmonization. The Standard for Exchange of Nonclinical Data (SEND) represents one remark-
able effort carried out by the pharmaceutical industry and the US FDA to address the very same limitations, which concern 
the in vivo toxicology data. The general aim of this collective effort was to ensure that the in vivo toxicology data, given its 
complexity, would comply with a standardized model to allow faster review, cross-study comparisons, and deeper analytics. 
Considering that historical toxicology data does not conform to SEND format, this poses an additional challenge going forward 
to appropriately utilize the entire body of data for analysis. The scope of this session is twofold: (1) bring together US FDA 
and pharmaceutical companies to share their experiences of what is working well and what still remains to be addressed, 
five years after the implementation of SEND; and (2) understand activities undertaken by the pharmaceutical industry in the 
form of global consortia and modeling initiatives to ensure that the wealth of nonclinical data is leveraged to the maximum 
extent, consolidating new knowledge to help progress drug discovery and development. The first two presenters will describe 
the steps taken by US FDA in preparation to receive SEND data submissions, how the practical review of submissions has 
changed after the implementation of SEND, the impact of being able to analyze the raw SEND data, and the infrastructure devel-
oped to support the nonclinical reviewers in their evaluations and foster research and knowledge retention. The speakers will 
cover the ongoing experiences and initiatives within the pharmaceutical industry regarding SEND and electronic data aspects. 
Digitalization efforts of historical regulatory toxicity data and approaches to merge and harmonize internal data with publicly 
available information will be discussed, both as individual companies and in the context of broad consortia. Additionally, the 
session will cover initiatives using SEND datasets to build machine-learning models to predict organ-specific microscopic 
findings and the associated issues and caveats with SEND, as well as benefits and potential for future analysis. The session 
will conclude by discussing the impact that broader availability of electronically available complex data from multiple sources 
has on computational predictive toxicology approaches, presenting two case studies on chemical series prioritization and 
mechanistic hypotheses generation.

Abstract #
 #1019 9:15 AM How to Maximize the Value of Electronic Data via Analytics and Exchange to Create Knowledge: 

Case Studies across the Pharmaceutical Industry and Regulatory Sectors.
 #1020 9:15 AM Introduction.  A. Brigo. Roche Innovation Center, Basel, Switzerland.
 #1021 9:25 AM Positive Impact of SEND on the US FDA/CDER Nonclinical Review Process.  P. Brundage. US FDA/

CDER, Silver Spring, MD.
 #1022 9:50 AM SENDing Toxicology into the 21st Century: Overcoming Challenges and Realizing Opportunities 

to Leverage Repositories of Electronic Study Data.  K. Snyder. US FDA/CDER, Silver Spring, MD. 
Sponsor: C. Hasselgren

 #1023 10:15 AM Compilation of In Vivo Drug Toxicity Data from Various Data Sources and Their Application to Support 
Preclinical Safety Assessment.  A. Amberg. Sanofi, Frankfurt, Germany. Sponsor: C. Hasselgren

 #1024 10:50 AM The Trials and Tribulations of Using SEND Data for Machine Learning.  N. Greene. AstraZeneca, 
Waltham, MA.

 #1025 11:25 AM Leveraging Nonclinical Pharmaceutical Metadata to Impact the Drug Discovery Pipeline to Prioritize 
Compounds with a High Probability of Success.  F. Shah. Merck & Co. Inc., West Point, PA.
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Monday, March 28, 9:15 AM to 12:00 Noon, CC Ballroom 6E

Symposium Session: New Approach Methods for Functional 
Developmental Neurotoxicity

Chair(s): Tamara Tal, Helmholtz Centre for Environmental Research, Germany; and Nicole Kleinstreuer, NIEHS/NICEATM.
Primary Endorser: Neurotoxicology Specialty Section
Other Endorser(s): In Vitro and Alternative Methods Specialty Section; Molecular and Systems Biology Specialty Section

New approach methods (NAMs) represent innovative possibilities for the replacement, refinement, or reduction (3R) of animal 
experiments. One area where NAMs can have a significant impact is on the evaluation of developmental neurotoxicity (DNT). 
While neurodevelopmental disorders can result in lifelong disability, causal links between xenobiotic exposure and neurodevel-
opmental outcomes have only been queried and identified for a small number of chemicals that specifically disrupt complex 
cognition-related endpoints such as learning and memory. This is in part due to the lack of accepted functional DNT NAMs that 
test for chemical-dependent disruption of learning and memory. The OECD is coordinating the generation of a guidance docu-
ment on the use of a DNT in vitro test battery (DNT-IVB) that contains early key events (KEs) that dictate brain development. 
While this represents an important step forward, this alternative testing battery lacks functional NAMs that capture neuronal 
network function, learning, and memory. This session will highlight novel tools and models for the evaluation and integration 
of functional DNT NAMs. The first speaker will present the state-of-the-science on exposure-related associations with decre-
ments in human cognitive indicators to set the stage for why DNT NAMs need to account for key aspects of cognition, including 
learning and memory. Organized by increasing biological complexity, the second speaker will present on chemical-dependent 
perturbation of neuronal network formation in 2D and 3D human-induced pluripotent stem cell (hiPSC)-derived cell models. 
Using the 3R-compliant early life stage zebrafish model, the third speaker will demonstrate the utility of calcium-based neuronal 
activity indicators to detect xenobiotic effects on neuronal function. The fourth speaker will present a new, sequential battery of 
movement-, learning-, and memory-related zebrafish behavior assays to identify chemicals that specifically disrupt learning and 
short-term memory. The fifth speaker will demonstrate computational strategies for the integration of functional DNT NAM data 
for hazard identification, chemical prioritization, and point-of-departure estimations. The final speaker will provide a regulatory 
perspective on the path to acceptance and use of functional DNT NAMs and highlight potential roadblocks. Collectively, this 
session will demonstrate the need, and discuss potential technical and regulatory paths forward, for the inclusion of functional 
DNT NAMs in toxicity testing and risk assessment.

Abstract #
 #1026 9:15 AM New Approach Methods for Functional Developmental Neurotoxicity.
 #1027 9:15 AM Human Developmental Neurotoxicity (DNT) of Environmentally Exposed Chemicals.  A. Chen. 

University of Pennsylvania, Philadelphia, PA. Sponsor: T. Tal
 #1028 9:40 AM Assessment of Human Neuronal Network Formation and Function Using 2D and 3D hiPSC-Derived 

Cell Systems.  E. Fritsche. IUF—Leibniz Research Institute for Environmental Medicine, Düsseldorf, 
Germany.

 #1029 10:05 AM Snapshots of Neural Network Formation: How the Photoconvertible Calcium Indicator CaMPARI 
Can Be Used to Identify Toxicant-Induced Changes in Neural Development and Function in Larval 
Zebrafish.  J. Plavicki. Brown University, Providence, RI.

 #1030 10:30 AM Behavior-Based Identification of Developmentally Neurotoxic Environmental Chemicals That Cause 
Deficits in Learning and Memory in Larval Zebrafish.  D. Leuthold. Helmholtz Centre for Environmental 
Research, Leipzig, Germany.

 #1031 10:55 AM Computational Approaches to Integrate DNT NAMs for Fit-for-Purpose Identification of DNT Hazard. 
 K. Carstens. US EPA, Research Triangle Park, NC.

 #1032 11:20 AM Blueprint (and Roadblocks) for DNT NAM Acceptance.  A. Terron. European Food Safety Authority, 
Parma, Italy. Sponsor: T. Tal

  11:45 AM Panel Discussion/Q&A.  N. Kleinstreuer. NIEHS/NICEATM, Research Triangle Park, NC.
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Monday, March 28, 9:15 AM to 12:00 Noon, CC Room 1

Symposium Session: Novel Approaches to Finding Better Antidotes 
for Cyanide Toxicity

Chair(s): David Jett, NIH/NINDS; and Gennady Platoff, NIH/NIAID.
Primary Endorser: Neurotoxicology Specialty Section
Other Endorser(s): Clinical and Translational Toxicology Specialty Section

Cyanide is a well-known industrial chemical that also has been used as a deadly poison throughout modern history and antiq-
uity. Cyanide is a public health concern because of exposure after industrial accidents, and it is a serious complication of smoke 
inhalation. Also, the United States Departments of Health and Human Services and Homeland Security have identified cyanide 
as a public health threat because of its potential deliberate use to cause harm and mass casualties. Several cyanide-containing 
compounds, including hydrogen cyanide, potassium cyanide, and methyl isocyanate, are highly toxic. Cyanide disrupts cellular 
oxidative phosphorylation via the inhibition of cytochrome c oxidase. Cyanide also inhibits several other enzymes, induces 
oxidative stress, and increases cellular calcium. Mitochondrial toxicity and other effects lead to death, usually from cardiopul-
monary paralysis. Nonlethal chronic effects include deficits in motor neuron functionality, like those reported after consuming 
cyanogenic cassava root (Konzo disease) and the Parkinsonism reported in survivors of cyanide poisoning. The wealth of 
knowledge gained from decades of research on the mechanisms of cyanide toxicity has resulted in the development of thera-
peutics for individual exposures, including the recently US FDA–approved drug Cyanokit. These antidotes work well if they are 
administered before lethal acute toxicity; however, the unmet need discussed in this session is the lack of safe and effective 
therapeutics for treating many individuals at once after deliberate or accidental release. The currently available antidotes can 
be effective and relatively easy to use by trained professionals to treat individual poisonings. However, they can require reconsti-
tution before administration, and all available US FDA–approved cyanide antidotes must be delivered by intravenous injection, 
which is difficult and time-consuming. These and other features of current antidotes may not be ideal for rapid treatment of 
many individuals at once, and the use of Cyanokit in the prehospital setting is uncommon in the US. This session will describe 
the unmet need for better cyanide antidotes during mass casualty events and provide specific examples of current innovative 
research on the discovery of new lead compounds and the development of drug candidates. Current research has identified 
new, promising candidate therapeutics, including platinum complexes, glyoxylate, cobalt complexes, and new, more effective 
formulations of existing compounds under study.

Abstract #
 #1033 9:15 AM Novel Approaches to Finding Better Antidotes for Cyanide Toxicity. 
 #1034 9:15 AM Overview of Research Gaps in Cyanide Research and Novel Approaches.  D. Jett. NIH/NINDS, 

Bethesda, MD.
 #1035 9:30 AM Novel Cyanide Countermeasures Discovered via Phenotypic Screening.  R. Peterson. University of 

Utah, Salt Lake City, UT. Sponsor: D. Jett
 #1036 10:05 AM Identification of a Lead Cobalt Complex for Use in Combination with NO Donors.  J. Peterson. 

University of Pittsburgh, Pittsburgh, PA. Sponsor: D. Jett
 #1037 10:40 AM Cobinamide and Sodium Tetrathionate for Treating Cyanide Poisoning.  G. Boss. University of 

California San Diego, San Diego, CA. Sponsor: D. Jett
 #1038 11:15 AM Update on Dimethyl Trisulfide (DMTS) as a Non-intravenous Cyanide Medical Countermeasure in 

Multiple Animal Models.  G. Rockwood. US Army Medical Research Institute of Chemical Defense, 
Aberdeen Proving Ground, MD.

  11:50 AM Panel Discussion/Q&A.  G. Platoff. NIH/NIAID, Bethesda, MD. Sponsor: D. Jett
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Monday, March 28, 9:15 AM to 12:00 Noon, CC Ballroom 6D

Symposium Session: The Microbiome in Toxicity and Disease:  
A Yin and Yang Duality for the Host throughout the Life Span 

Chair(s): Vicki Sutherland, NIEHS/NTP; and Leigh Ann Burns Naas, Magnolia Toxicology Consulting LLC.
Primary Endorser: Reproductive and Developmental Toxicology Specialty Section
Other Endorser(s): Immunotoxicology Specialty Section; Neurotoxicology Specialty Section

The gut microbiome regulates immune homeostasis, not only serving as protection against exogenous bacteria and contam-
inants, but also producing essential vitamins and metabolites for proper host function. The role it plays in our health starts 
during gestation and lasts throughout our lives, but a complete understanding of what impacts the microbiome and how, or 
how long, an impact can affect an individual is still not fully elucidated. It is believed that alterations in commensal microbiome 
fitness can render increased risk of childhood and adult disease, but researchers are still working to determine the exact 
mechanisms, pathways, and mediators that are involved. Therefore, understanding the role of the gut microbiome and its 
functional metabolites in mitigation or mediation of exogenous environmental chemicals across the life span is essential. This 
is a rapidly growing field with impacts on human health, the environment, food security, and many other areas of concern. This 
session is designed to highlight the significance of the microbiome, the important questions currently being addressed, and 
the many ways toxicologists can contribute to the field. To set the stage for discussions on the importance of the microbiome, 
from conception throughout life, this session will begin with a brief introduction, followed by a presentation on what influences 
early development and establishment of the microbiome. The next presentations will cover select environmental toxicants and 
their effects on the gut microbiome and female reproduction as well as a broader view of the role of the immune system and 
responses in the context of a “normal” gut versus intestinal inflammation. Alterations in the gut microbiome can influence a 
number of systems and overall health of the host, and arguably, one of the most impacted organs is the brain. Understanding 
if and how alterations in the gut microbiome can adversely impact or improve mental health and cognition will be explored. 
Finally, the session will involve understanding where we are today and the role the Human Microbiome Project played to set the 
stage for where we can go from here, if we are able to alter the course of a disease through microbiome-based interventions, 
and the next steps in understanding the role of the microbiome in our health.

Abstract #
 #1039 9:15 AM The Microbiome in Toxicity and Disease: A Yin and Yang Duality for the Host throughout the Life Span.  
 #1040 9:15 AM All This Time, I Thought It Was My Brain Telling Me What to Do.  V. Sutherland. NIEHS/NTP, 

Research Triangle Park, NC.
 #1041 9:30 AM Womb with a View: The Role of the Microbiome and Its Metabolites in Facilitating Maternal-Offspring 

Communication for Lifelong Adaptive Health.  K. Aagaard. Baylor College of Medicine, Houston, TX. 
Sponsor: V. Sutherland

 #1042 10:00 AM Impacts of Phthalate Exposure on the Gut Microbiome and Female Reproduction.  J. Flaws. 
University of Illinois at Urbana-Champaign, Urbana, IL.

 #1043 10:30 AM Impacts of Exogenous Agents on Intestinal Epithelia, Immune Function, and the Gut Microbiome. 
 C. Allred. University of North Carolina at Greensboro, Greensboro, NC. Sponsor: V. Sutherland

 #1044 11:00 AM The Microbiome, Cognition, and Mental Health.  J. Gilbert. University of California San Diego, 
San Diego, CA. Sponsor: V. Sutherland

 #1045 11:30 AM The Human Microbiome Project (HMP): What We’ve Learned and Where We Go from Here.  L. Proctor. 
NIH, Bethesda, MD. Sponsor: V. Sutherland
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Monday, March 28, 9:15 AM to 12:00 Noon, CC Room 7

Workshop Session: A Holistic View of the Impacts of Climate Change

Chair(s): Brianna Rivera, Oregon State University; and Danielle Carlin, NIEHS.
Primary Endorser: Exposure Specialty Section
Other Endorser(s): Mixtures Specialty Section; Women in Toxicology Special Interest Group

Climate research has shown a steady rise in global temperatures. This rise has primarily been driven by an accumulation of 
greenhouse gases in the atmosphere from the combustion of fossil fuels and other sources. This accumulation of green-
house gases has resulted in increased global surface temperatures and ocean acidification as well as increased extreme 
weather events such as forest fires and dust storms. Human and ecological health are directly affected by climate change. 
Human health effects such as cardiovascular and respiratory diseases are exacerbated by combined exposure to chemical 
and nonchemical stressors. Combined stressors relating to climate change also have been shown to have ecological impacts 
resulting in disruption of ecosystems or population decline. In this session, we intend to address combined exposures, 
such as complex mixtures, heat-stress, and socioeconomic factors, that are exacerbated by climate change. We intend to 
provide a multidisciplinary perspective on this topic, featuring speakers with diverse backgrounds representing government, 
academia, consulting, and the nonprofit sector. This session will cover current approaches that individuals from the fields of 
toxicology, epidemiology, environmental justice, ecological risk assessment, and economics are using to answer key questions 
relating to climate change and combined exposures. Specifically, this session will discuss current approaches to investigate 
interactions of combined stressors, associated human and ecological health effects, and susceptible subpopulations. This 
session will conclude with an economics perspective investigating the influences of social factors combined with climate  
change–associated health effects and their implications related to public health costs.

Abstract #
 #1046 9:15 AM A Holistic View of the Impacts of Climate Change.  
 #1047 9:15 AM Introduction.  D. Carlin. NIEHS, Research Triangle Park, NC.
 #1048 9:25 AM Health Effects of Wildfire Smoke and Dust Storms: Evidence from Epidemiologic Studies.  H. Chang. 

Emory University, Atlanta, GA. Sponsor: B. Rivera
 #1049 9:50 AM Interactive Health Effects of Heat Stress and PM2.5 Exposures.  L. Chen. New York University 

Langone School of Medicine, New York, NY.
 #1050 10:15 AM Advocating for Community Resilience to Climate Change.  A. Raval. Asian Pacific Environmental 

Network, Oakland, CA. Sponsor: B. Rivera
 #1051 10:40 AM Bayesian Networks for Assessing and Managing Risks to Ecosystems in a Changing Climate. 

 J. Carriger. US EPA, Cincinnati, OH. Sponsor: B. Rivera
 #1052 11:05 AM Climate Change, Toxicology, and Environmental Justice: An Economic Perspective.  T. Tomasi. 

Integral Consulting, Cherry Hill, NJ. Sponsor: B. Rivera
  11:30 AM Panel Discussion/Q&A.  B. Rivera1, and D. Carlin2. 1Oregon State University, Covallis, OR; and 2NIEHS, 

Research Triangle Park, NC.
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Monday, March 28, 9:15 AM to 12:00 Noon, CC Ballroom 6A

Workshop Session: Leveraging Physiologically Based Pharmacokinetic (PBPK) 
Modeling for Refining Safety Assessment of Food, Drugs, and Chemicals under 
Data-Rich and Data-Poor Conditions

Chair(s): Cecilia Tan, US EPA; and Jeanne Domoradzki, Corteva Agriscience.
Primary Endorser: Biological Modeling Specialty Section
Other Endorser(s): In Vitro and Alternative Methods Specialty Section; Regulatory and Safety Evaluation Specialty Section

Physiologically based pharmacokinetic (PBPK) models simulate the absorption, distribution, metabolism, and excretion (ADME) 
of a chemical in the body. Traditionally, the development of these models begins with a critical evaluation of available in vivo 
data that inform the ADME processes. These data, and sometimes with in vitro and in silico estimated ADME parameters, 
are then used to construct a PBPK model. The performance of a model is evaluated by comparing the concordance between 
simulated internal concentrations with the observed data. For environmental chemicals, these models are commonly applied 
to estimate human health risks from animal-derived dose-response data, as well as understanding intraspecies variability and 
life-stage sensitivity. PBPK models also can be used to examine the impact of exposure scenarios and nonlinearity in ADME 
mechanism(s) on internal doses and subsequent responses. Furthermore, PBPK models have been used to evaluate the safety 
of human food derived from food-producing animals treated with veterinary drugs and to support veterinary drug development 
for farm and domestic animals. Recently, PBPK models have played a critical role in converting in vitro bioactive doses to equiv-
alent external exposure levels for screening and prioritizing chemicals for further testing. This session will cover a collection of 
case study applications to demonstrate how recent advances in PBPK modeling can be leveraged to integrate available data 
for a variety of risk assessment purposes—from study design to data interpretation; for drugs, food, and chemicals; and under 
both data-rich and data-poor conditions. Specific model applications that will be discussed include organizing the current state 
of knowledge to optimize animal study design; supporting animal-derived food safety assessment, animal health risk assess-
ment, and veterinary drug development; extrapolating to new and inaccessible conditions and evaluating potential sensitivity of 
a susceptible population; estimating the PK of data-poor chemicals; and extrapolating in vitro and in vivo test results to human 
exposure levels. Following the presentations, there will be a panel discussion on how to encourage more frequent use of PBPK 
modeling as a quantitative tool in chemical risk assessment for both human and animal health. Though PBPK modeling is now 
a familiar tool to many toxicologists, these broad topics will be discussed such that both newcomers and practitioners will 
feel welcome.

Abstract #
 #1053 9:15 AM Leveraging Physiologically Based Pharmacokinetic (PBPK) Modeling for Refining Safety Assessment 

of Food, Drugs, and Chemicals under Data-Rich and Data-Poor Conditions.
  9:15 AM Introduction.  J. Domoradzki. Corteva Agriscience, Indianapolis, IN.
 #1054 9:20 AM Incorporating PBPK Modeling throughout the Chemical Safety Testing Program.  H. Barton. 

Barton Systems Pharmacology and Toxicology, Mystic, CT.
 #1055 9:45 AM Applications of PBPK Models for Drugs in Cattle, Swine, Chickens, Sheep, and Goats for Animal-

Derived Food Safety Assessment.  W. Chou. University of Florida, Gainesville, FL.
 #1056 10:10 AM Applications of PBPK Modeling to Conduct Species, Route, and Population Extrapolations in Chemical 

Risk Assessments.  H. Clewell. Ramboll US Corp, Durham, NC.
 #1057 10:35 AM Utilizing a Read-Across Approach for Efficient PBPK Model Development and Evaluation.  A. Paini. 

esqLABS GmbH, Saterland, Germany.
 #1058 11:00 AM From Exploratory Analysis to Risk Assessment Application Using a PBPK Modeling Platform. 

 J. Dorne. European Food Safety Authority, Parma, Italy. Sponsor: C. Tan
  11:25 AM Panel Discussion/Q&A.  C. Tan. US EPA, Research Triangle Park, NC.
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Monday, March 28, 9:15 AM to 12:00 Noon, CC Ballroom 6F

Education-Career Development Session: Double Feature: Improving SciComm 
Skills through Creative Storytelling and Novel Presentation Delivery, Plus an 
GSLC 2022 Three-Minute Thesis (3MT)

Chair(s): Sumira Phatak, University of California Irvine; and Virunya Bhat, Independent Consultant.
Primary Endorser: Education and Career Development Committee
Other Endorser(s): Graduate Student Leadership Committee; Postdoctoral Assembly

To become key influencers advancing science and increasing the impact of toxicology, both the present and the next generation 
of toxicologists must evolve and adapt to newer methods and modes of science communication (SciComm). According to a 
recent Nature Editorial (V590, p528, 2021), the future of SciComm is reliant on effective collaborations with artists to “reach a 
broader audience and make emotional connections that enhance learning.” The objective of this session is to provide attendees 
at all career stages with modern, creative, and relevant presentation design and delivery skills tailored for discrete commu-
nication formats (e.g., written, visual, audio, video, and traditional). The presenters will offer practical strategies for crafting 
comprehensible and audience-specific SciComm, from press releases and blogs, to Twitter posts, YouTube videos, and beyond. 
The presenters will explain how toxicologists can increase their scope as science writers and communicators. They will include 
examples of transforming complex technical topics into simple, fun, and engaging messages or digital media, thus enhancing 
the value of leveraging innovative software to illustrate science in elegant graphics. The second bill is the Three-Minute Thesis, 
or 3MT, an annual competition held globally at over 900 institutions in more than 85 countries. The Graduate Student Leadership 
Committee (GSLC) first launched its own 3MT in 2021 to simultaneously facilitate participation from any interested toxicology 
program worldwide. THe GSLC 3MT encourages SOT undergraduate, professional, and graduate Student members, as well 
as postdoctoral scholars, from all toxicology fields to disseminate their research in simple and creative ways, all under the 
180-second limit. 3MT participation provides the bonus of practicing an elevator pitch that could be used effectively when 
meeting new acquaintances, at family events, during a job interview, or in other nontechnical settings. This theme component 
will highlight (1) the value of creative storytelling and toxicology communication through the GSLC 2022 3MT competition by 
sharing compelling examples; and (2) GSLC 2022 3MT Judges’ Choice and Peoples’ Choice winners by announcing them live 
for the first time and in person. Upon completion of the session, attendees will be armed with strategies on how to effectively 
distill and communicate the interdisciplinary and complex science of toxicology into bite-size messages, through multiple 
platforms and for any audience, using contemporary tools. This session is directly responsive to the SOT strategic initiative to 
facilitate member communications and enhance the public’s exposure to toxicology. Additionally, this session is particularly 
complementary to the 2022 sessions “Honor Thy Stakeholders: How Toxicologists Can Better Incorporate Stakeholders into 
Research, Communication, and Translation” and “Communicating Science in an Age of Misinformation and Mistrust.” As such, 
interested attendees could attend all three sessions to maximize their exposure to all aspects of SciComm.

Abstract #
 #1059 9:15 AM Double Feature: Improving SciComm Skills through Creative Storytelling and Novel Presentation 

Delivery, Plus an GSLC 2022 Three-Minute Thesis (3MT).  
  9:15 AM Introduction.  V. Bhat. Independent Consultant, Boston, MA.
  9:20 AM Maximizing Your Impact as a Science Communicator and Writer.  J. Loukissas. National Cancer 

Institute, Bethesda, MD. Sponsor: S. Phatak
  9:55 AM Translating Science into “Edutainment” on YouTube, Podcasts, and Other Media.  D. Faulkner. 

PAX Labs, San Francisco, CA.
  10:30 AM A Practical Guide to Creating Beautiful and Professional Figures.  S. Aoki. BioRender and Anatomize, 

Toronto, ON, Canada. Sponsor: S. Phatak
  11:05 AM “Three-Minute Tox”: The GSLC 3MT Competition.  S. Phatak1, and V. Bhat2. 1University of California 

Irvine, Irvine, CA; and 2Independent Consultant, Boston, MA.
  11:40 AM Panel Discussion/Q&A.  S. Phatak. Utah State University, Logan, UT.
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Monday, March 28, 1:45 PM to 4:30 PM, CC Room 1

Symposium Session: All for One and One for All: One Environmental Health 
in Toxicology

Chair(s): John Wise Sr., University of Louisville; and Catherine Wise, Duke University.
Primary Endorser: Comparative Toxicology, Pathology, and Veterinary Specialty Section
Other Endorser(s): Exposure Specialty Section; Metals Specialty Section

The founding principle of One Health is that the health of humans, animals, and the environment are all intrinsically linked. The 
focus of One Health has been overwhelmingly dominated by a wave of infectious disease research with a goal of prevention of 
zoonotic diseases, particularly since the onset of the global COVID-19 pandemic. Other critical components have been left in the 
wake of this wave, such as noncommunicable diseases including cancer and investigations into how exposure to environmental 
chemicals impacts health of all systems. The moniker “One Environmental Health” was coined as a subconcept of One Health 
to create a space that focuses on the health impacts associated with exposure to environmental stressors. Toxicants are an 
inevitable component of our natural and built environment. This session aims to highlight the diversity in One Environmental 
Health approaches from bench to bedside, from animals to lawmakers, from field work to court rooms, and how some of our 
most pressing metal and organic environmental health concerns are being considered in this important paradigm. We will begin 
with an introduction to One Environmental Health from Dr. Mary Ann Ottinger, where she will integrate the introduction with 
the important role of wildlife conservation. The session will then transition into exposure monitoring using sentinel species. 
Dr. Catherine Wise will discuss using pet dogs as a model for environmental health and the novel utility of silicone wristbands for 
noninvasive comparative exposure monitoring. Our third speaker will demonstrate the integration of exposure monitoring in a 
sentinel species with health outcomes. Dr. Scott Belcher will discuss the immunomodulatory effects of per- and polyfluoroalkyl 
substances (PFAS) using the American alligator as a sentinel species. The fourth speaker will demonstrate the use of a sentinel 
species to investigate mechanisms of disease. Dr. John Pierce Wise Sr. will discuss the use of whale cells as in vitro models for 
metal-induced cancer mechanisms. The final speaker will end with turning One Environmental Health data into policy. Dr. Niladri 
Basu will discuss mercury pollution at the integration with global public policy and how to assess the effectiveness of those 
policies in practice. This session will demonstrate how One Environmental Health is used to draw attention to the collaborative 
efforts in toxicology and how it fits within the One Health paradigm. The topics discussed show how the breadth of species 
and real-world exposure scenarios can inform us about greater ecosystem and human health threats. Together, these speakers 
represent the full spectrum of One Environmental Health, from concepts, to exposure monitoring, to mechanistic disease 
research, and finally to public policy–with an overarching goal to create a healthier world for humans, animals, and ecosystems.

Abstract #
 #1060 1:45 PM All for One and One for All: One Environmental Health in Toxicology.  
  1:45 PM Introduction.  C. Wise1, and J. Wise Sr.2 1Duke University, Durham, NC; and 2University of Louisville, 

Louisville, KY.
 #1061 1:50 PM Introduction to One Environmental Health: Bridging Aspects of Wildlife Conservation and the 

Exposome.  M. Ottinger1, and C. Geiselman2. 1University of Houston, Houston, TX; and 2Cullen Trust for 
Health Care, Houston, TX. Sponsor: J. Wise Sr.

 #1062 2:20 PM Canary in the Coal Mine, Canine on the Couch–The Use of Silicone Samplers on Pet Dogs as Sentinels 
for Environmental Health.  C. Wise1, S. Hammel1, N. Herkert1, M. Breen2, and H. Stapleton1. 1Duke 
University, Durham, NC; and 2North Carolina State University, Raleigh, NC.

 #1063 2:50 PM Increased Exposure to Per- and Polyfluoroalkyl Substances Is Associated with Autoimmunity in the 
American Alligator.  S. Belcher. North Carolina State University, Raleigh, NC.

 #1064 3:20 PM Of Whales and Men: How Great Whales Evade Metal-Induced Cancer.  J. Wise Sr.1, H. Lu1, S. Wise1, 
J. Toyoda1, J. Wise Jr.1, and A. Bolt2. 1University of Louisville, Louisville, KY; and 2University of 
New Mexico, Albuquerque, NM.
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 #1065 3:50 PM Evaluating the Effectiveness of the Minamata Convention through a One Environmental Health 
Approach.  N. Basu. McGill University, Montréal, QC, Canada.

  4:20 PM Panel Discussion/Q&A.  J. Wise Sr.1, C. Wise2, M. Ottinger3, S. Belcher4, and N. Basu5. 1University of 
Louisville, Louisville, KY; 2Duke University, Durham, NC; 3University of Houston, Houston, TX; 4North 
Carolina State University, Raleigh, NC; and 5McGill University, Montréal, QC, Canada.

Monday, March 28, 1:45 PM to 4:30 PM, CC Ballroom 6E

Symposium Session: It Takes Guts: Exploring New Models and Modalities 
for Gastrointestinal Toxicity

Chair(s): Lauren Lewis, Takeda Pharmaceutical Company Limited; and Samantha Faber, Takeda Pharmaceutical 
Company Limited.

Primary Endorser: Biotechnology Specialty Section
Other Endorser(s): Drug Discovery Toxicology Specialty Section; In Vitro and Alternative Methods Specialty Section

Drug-induced gastrointestinal toxicity (DI-GIT) is among the most frequently reported adverse events across drug development 
and can result in dose-limiting toxicities and discontinuation of treatment in patients. Despite a continual rise in identification 
of DI-GIT during preclinical development, especially within new modality therapeutic programs, efforts to address the gaps in 
our understanding related to on- and off-target effects for GI toxicity are limited. Furthermore, translatability of in vivo models 
is diminished by diversity in GI toxicity phenotypes, lack of robust biomarkers, and inherent cross-species differences in the GI 
tract and related organ systems. Therefore, to advance de-risking strategies, decrease drug attrition related to GI toxicities, and 
improve overall patient well-being, characterization and validation of innovative in vitro models for assessment of GI toxicity is 
warranted. This session will present novel research pertaining to the development of systems for GI toxicity that recapitulate 
key toxicological mechanisms of action and discuss approaches to incorporate advanced 3D in vitro models to evaluate safety 
liabilities. The first presenter will discuss novel microphysiological systems and their ability to support risk assessment through 
recapitulation of complex intestinal physiological interactions (i.e., gut microbiome) and functions (i.e., gut motility). The next 
presentation will highlight the utility of GI organoids for identifying small molecule and oligonucleotide-dependent toxicity 
within the early discovery landscape. Presentation 3 will discuss the development of a GI-immune organoid model that can be 
applied to de-risking immune-oncology programs (i.e., CAR T-cell therapies). The fourth presenter will discuss the advance-
ments in using patient-derived cells within 3D cultures for toxicological assessment and focus on in vitro to in vivo extrapolation 
using e-cigarettes as a tool compound. The final presenter will conclude with a discussion on designing, developing, and 
validating predictive intestinal in vitro models for therapeutic development. The goal of this session is to unite GI drug discovery 
scientists across research disciplines in order to (1) explore the advantages/challenges surrounding predictive in vitro model 
development, and (2) stimulate advancement of next-generation tools that can aid in GI-related drug discovery and safety 
approaches. As experts in their field, the presenters offer key insights into model development and toxicological parameters 
that are essential for successful design and characterization of GI in vitro platforms. Together, the methodologies and models 
highlighted within this session are positioned to make a significant impact in drug development pipelines, reduce drug attrition 
due to DI-GIT, and aid in accelerating drugs from bench to bedside.

Abstract #
 #1066 1:45 PM It Takes Guts: Exploring New Models and Modalities for Gastrointestinal Toxicity. 
  1:45 PM Introduction.  L. Lewis. Takeda Pharmaceutical Company Limited, Cambridge, MA.
 #1067 1:50 PM Validating CAR-T Immunotherapy in a Patient-Specific Colorectal Cancer Chip.  H. Kim. University of 

Texas at Austin, Austin, TX. Sponsor: L. Lewis
 #1068 2:20 PM Utility of Intestinal Organoids for Discovery Toxicology.  S. Faber. Takeda Pharmaceutical Company 

Limited, San Diego, CA.
 #1069 2:50 PM Exploring Immunotherapies within a Novel Immune-Oncology Organoid Model.   

R. Pal. Crown Bioscience Inc., San Diego, CA. Sponsor: L. Lewis
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 #1070 3:20 PM 3D Enteroid-Derived “Gut-in-a-Dish” Model Shows E-cigarettes Compromise the Gut Barrier and 
Trigger Inflammation.  S. Das. University of California San Diego, San Diego, CA. Sponsor: L. Lewis

 #1071 3:50 PM The Challenges of De-risking New Modality Therapeutics with Intestinal Toxicity.  M. Peters. 
AstraZeneca, Waltham, MA.

  4:20 PM Panel Discussion/Q&A.  S. Faber. Takeda Pharmaceutical Company Limited, Cambridge, MA.

Monday, March 28, 1:45 PM to 4:30 PM, CC Room 7

Workshop Session: Bad Breath: Noninvasive Investigation into the Exhaled 
Biomarkers for Toxicological Research

Chair(s): Trevor Glaros, Los Alamos National Laboratory; and Phillip Mach, Los Alamos National Laboratory.
Primary Endorser: Inhalation and Respiratory Specialty Section
Other Endorser(s): Molecular and Systems Biology Specialty Section

Worldwide, a global pandemic increased the focus on alternative bio-reservoirs for testing and diagnosis. Numerous antibody, 
polymerase chain reaction, and mass spectrometric methods were rapidly developed to characterize the immune system 
response, assess the viral load, and identify proteinaceous/metabolite biomarker panels for SARS-CoV-2. Due to the rapid 
and widespread availability of new analytical techniques, there has been a revolution in direct analysis of breath allowing for 
unprecedented characterization in terms of both depth and breadth of biomolecular diversity. Many of these advances are 
attributable to the integration of novel online separation techniques such as ion mobility. Despite these advances, there is need 
for discourse within the analytical and toxicological communities, especially concerning (1) reproducibility of sample collection 
(online and offline); (2) frequency of analysis; and (3) establishing a healthy baseline dataset that accounts for biological and 
environmental variance. While small volatile molecules are historically markers for breath monitoring devices, new novel targets, 
such as proteins, lipids, and metabolites, have shown potential. This session seeks to highlight the most recent advances in 
the breath biomarker discipline. This includes instrumental advances, considerations for experimental design, and efforts to 
improve and normalize data acquisition and analysis. We hope this session on breath will spur productive discussion to address 
and inspire innovation urgently needed to advance the field of breath ‘omics.

Abstract #
 #1072 1:45 PM Bad Breath: Noninvasive Investigation into the Exhaled Biomarkers for Toxicological Research.  
  1:45 PM Introduction.  P. Mach. Los Alamos National Laboratory, Los Alamos, NM. Sponsor: T. Glaros
 #1073 1:55 PM Developing a Valley Fever Breath Test: Characterizing the In Vitro and In Vivo Volatile Metabolome 

of Coccidioides.  H. Bean. Arizona State University, Tempe, AZ. Sponsor: T. Glaros
 #1074 2:25 PM Breath-Based Diagnostics of Pulmonary Diseases.  C. Davis. University of California Davis, Davis, CA. 

Sponsor: T. Glaros
 #1075 2:55 PM Online Real-Time Mass Spectrometric Analysis of Exhaled Breath and Other Volatile Samples. 

 R. Zenobi. ETH Zurich, Zurich, Switzerland. Sponsor: T. Glaros
 #1076 3:25 PM Applications in Analyzing Breath and the Future of Breathomics.  R. Chitale. Defense Advanced 

Research Projects Agency, Washington, DC. Sponsor: T. Glaros
  3:55 PM Panel Discussion/Q&A.  T. Glaros, and P. Mach. Los Alamos National Laboratory, Los Alamos, NM.
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Monday, March 28, 1:45 PM to 4:30 PM, CC Ballroom 6B

Workshop Session: This Is Your Brain on Mixtures: Neurodevelopmental Effects 
of Combined Exposures

Chair(s): Cynthia Rider, NIEHS/NTP; and Mamta Behl, Neurocrine Biosciences Inc.
Primary Endorser: Mixtures Specialty Section
Other Endorser(s): Neurotoxicology Specialty Section; Specialty Section Collaboration and Communication Group

The brain has been described as the most complex entity in the universe, with estimates of over 170 billion cells communicating 
through intricate networks. Neurodevelopmental disorders, such as autism, are etiologically complex, with contribution from 
both genetic and environmental factors. However, investigation of the impact of external factors on neurological development 
has focused predominantly on the effects of single stressors. A more holistic understanding of environmental interactions with 
the developing brain will require building on mechanistic insights into neurodevelopmental disorders, advancements in tools 
and capabilities in neurodevelopmental testing, and novel application of cumulative risk assessment principles. Characterizing 
exposure to neurotoxicants is the first step toward evaluating such risk. Efforts that utilize concepts from the exposome to 
better characterize the complex exposures that target key neurodevelopmental processes and neurological function are crit-
ical to prioritizing research on mixtures and developing reliable testing strategies. The second step in evaluating risk is to 
characterize hazard associated with exposure to chemical and nonchemical stressors that target neurodevelopment. Both 
epidemiological and toxicological research is needed to untangle the relationships between complex environmental exposures 
and brain development. Animal models offer opportunities for exploring the integration of signals impacting the developing 
brain that result from diverse stressors to investigate the joint action of combined stressors. Novel alternative approaches, 
including in vitro models and in silico modeling, can complement epidemiological and animal studies by contributing to better 
mechanistic understanding of these interactions. In vitro models, especially those based on human neuronal/glial cells, can be 
used to explore the effects of complex mixtures since they mimic key neurodevelopmental processes relevant to human brain 
development. Building networks of adverse outcome pathways (AOP) offers a useful framework for incorporating data from 
various sources to move toward a more predictive vision of mixture effects evaluation using a battery of in vitro assays anchored 
to common key events. Finally, a broader perspective on factors that contribute to neurodevelopmental disorders combined 
with expanding our use of alternative models can improve our ability to protect human health. Cumulative risk assessments 
focused on the system (i.e., neurodevelopment), rather than a particular chemical class, can provide a path forward for consid-
eration of the totality of factors that contribute to neurodevelopmental disorders. In this session, researchers at the intersection 
of developmental neurotoxicology and mixtures toxicology will describe their efforts and engage in discussion to advance our 
understanding of the effects of complex environmental factors on neurodevelopment.

Abstract #
 #1077 1:45 PM This Is Your Brain on Mixtures: Neurodevelopmental Effects of Combined Exposures.  
  1:45 PM Introduction.  C. Rider. NIEHS/NTP, Research Triangle Park, NC.
 #1078 1:50 PM Characterizing the Complex Exposure Profile: The Neurodevelopmental Pesticide Exposome. 

 E. Faustman. University of Washington, Seattle, WA.
 #1079 2:20 PM Neurological Effects of Perinatal Exposure to a Combination of Manganese in Drinking Water and 

Nonchemical Stressors.  D. Herr. US EPA, Research Triangle Park, NC.
 #1080 2:50 PM New Approach Methodologies for Evaluating Developmental Neurotoxicity of Complex Mixtures. 

 K. Ryan. NIEHS, Research Triangle Park, NC.
 #1081 3:20 PM Using Adverse Outcome Pathways and Key Event–Linked Assays to Evaluate Mixtures.  A. Bal-Price. 

European Commission Joint Research Centre, Ispra, Italy. Sponsor: C. Rider
 #1082 3:50 PM Defining and Intervening on Cumulative Environmental Neurodevelopmental Risks: Introducing 

a Complex Systems Approach.  D. Payne-Sturges. University of Maryland, College Park, MD. 
Sponsor: C. Rider

  4:20 PM Panel Discussion/Q&A.  M. Behl. Neurocrine Biosciences Inc., San Diego, CA.
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Monday, March 28, 1:45 PM to 4:30 PM, CC Ballroom 6D

Workshop Session: Up to the Task? Quantitative Evaluation Criteria 
for Physiologically Based Pharmacokinetic (PBPK) Models

Chair(s): Dustin Kapraun, US EPA; and John Wambaugh, US EPA.
Primary Endorser: Risk Assessment Specialty Section
Other Endorser(s): Biological Modeling Specialty Section; Regulatory and Safety Evaluation Specialty Section

Scientists are frequently faced with the decision of whether to apply a given mathematical model to make important predictions, 
but for a given application, when is a model “up to the task”? In this session, we connect this question to physiologically based 
pharmacokinetic (PBPK) models, which provide mathematical descriptions of organismal absorption, distribution, metabolism, 
and excretion (ADME) of a substance and which are used in chemical risk assessments to relate externally applied doses (such 
as oral or inhaled doses associated with adverse health effects) or environmental exposures (such as estimates of oral inges-
tion via drinking water) to internal dose metrics (such as blood concentrations) that may be more directly related to toxicity. 
Specifically, we ask, “When is a PBPK model ‘good enough’–in a quantitative sense–for a given chemical risk assessment 
application? Some sources tentatively recommend a PBPK model evaluation criterion based on a “factor of two.” For example, 
the World Health Organization (WHO) International Programme on Chemical Safety (IPCS, 2010) has stated, “In PBPK model-
ling, predictions that are, on average, within a factor of 2 of the experimental data have frequently been considered adequate.” 
However, in a recent peer review of a US Environmental Protection Agency (US EPA) dose-response analysis that involved the 
application of a PBPK model, one toxicology expert stated, “This reviewer has never understood why PBPK modelers consider 
factors of 2 to 3 as reasonable fits of a model to the experimental data!” We believe this reviewer is not alone. This session 
will explore the basis for and adequacy of various evaluation criteria, including the “factor of two” criterion. A diverse group of 
speakers will share their experiences and perspectives with respect to evaluation of PBPK model fitness through a series of 
presentations. After the prepared presentations, the session Co-Chair will moderate a panel discussion. The following ques-
tions may be directed to the panelists: Is there a sound statistical basis for a fixed factor criterion? If so, should this factor 
differ depending on application? What alternative evaluation criteria could be applied? Which model outputs (for example, 
peak blood concentrations, steady-state concentrations, or areas under the concentration-vs.-time curve) need to meet a given 
set of criteria? Should the criteria be different when only mean (average) in vivo observations (rather than observations for 
multiple individuals) are available? How can criteria be developed that consider measurement uncertainty, heteroskedasticity, 
and “limits of detection”?

Abstract #
 #1083 1:45 PM Up to the Task? Quantitative Evaluation Criteria for Physiologically Based Pharmacokinetic 

(PBPK) Models.  
 #1084 1:45 PM Quality Assurance Protocols for Physiologically Based Pharmacokinetic (PBPK) Models.  D. Kapraun. 

US EPA, Research Triangle Park, NC.
 #1085 2:05 PM Approaches and Challenges of Evaluating Multiple Data Types with Physiologically Based 

Pharmacokinetic Models.  H. Barton. Barton Systems Pharmacology and Toxicology, Mystic, CT.
 #1086 2:25 PM Insights Gained Developing PBPK Models for Data-Sparse Life Stages.  A. Lumen. US FDA/NCTR, 

Jefferson, AR.
 #1087 2:45 PM Leveraging Information from Existing PBPK Models to Increase Confidence (Reduce Uncertainty) 

in New Models.  J. Madden. Liverpool John Moores University, Liverpool, United Kingdom. 
Sponsor: D. Kapraun

 #1088 3:05 PM The Use of Sensitivity Analysis and Uncertainty Quantification to Guide Model Validation.  R. Smith. 
North Carolina State University, Raleigh, NC. Sponsor: D. Kapraun

 #1089 3:25 PM Can PBPK Modeling Benefit from Decision Analysis?  F. Bois. Certara, Sheffield, United Kingdom. 
Sponsor: D. Kapraun

  3:45 PM Panel Discussion/Q&A.  J. Wambaugh. US EPA, Research Triangle Park, NC.
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Monday, March 28, 1:45 PM to 4:30 PM, CC Ballroom 6F

Regional Interest Session: DDT Dump Site Off Southern California: 
Seafloor Survey, Ecological Impact, and Human Health

Chair(s): Caroline Moore, San Diego Zoo Wildlife Alliance; and Kari Sant, San Diego State University.
Primary Endorser: Southern California Regional Chapter
Other Endorser(s): Comparative Toxicology, Pathology, and Veterinary Specialty Section; Northern California 

Regional Chapter

In March 2021, the University of California San Diego’s Scripps Institution of Oceanography surveyed more than 35,000 acres 
of seafloor where barrels of the toxic pesticide DDT were discovered in 2011. The incomplete dumpsite survey in the San 
Pedro Basin found over 27,000 barrels of waste. This dumpsite is a key source of DDT in Southern California, leading to expan-
sive bioaccumulation of DDT and metabolites in marine and terrestrial animals and pervasive prevalence in human biological 
samples. Now a well-established and regulated environmental contaminant, the magnitude of DDT and its metabolites found 
in Southern California highlights the continued threat of these legacy compounds to human and animal health, a threat we 
cannot ignore. Scientists will share results from the recent survey, provide background on previous discoveries, and discuss 
DDT’s ecological impacts and impact on human health through breast milk studies collected in San Diego, California. These 
presenters have been called upon by national and state legislators to present these findings and give context to this persistent 
threat in our environment.

Abstract #
 #1090 1:45 PM DDT Dump Site Off Southern California: Seafloor Survey, Ecological Impact, and Human Health.  
  1:45 PM Introduction.  C. Moore. San Diego Zoo Wildlife Alliance, San Diego, CA.
 #1091 1:50 PM Sloppy Dumping of DDT Wastes to California’s Deep Coastal Ocean.  D. Valentine. University of 

California Santa Barbara, Santa Barbara, CA. Sponsor: C. Moore
 #1092 2:25 PM Seabed Survey of the San Pedro Basin Dump Site.  E. Terrill. University of California San Diego 

Scripps Institution of Oceanography, La Jolla, CA. Sponsor: C. Moore
 #1093 3:00 PM DDT Accumulation in Regional Marine Mammals and Their Health Impacts.  E. Hoh. San Diego State 

University, San Diego, CA. Sponsor: C. Moore
 #1094 3:35 PM Use of a National Human Milk Research Biorepository to Examine Expected and Unexpected 

Contaminants in Breast Milk.  C. Chambers. University of California San Diego, San Diego, CA. 
Sponsor: C. Moore

  4:10 PM Panel Discussion/Q&A.  K. Sant. San Diego State University, San Diego, CA.
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Monday, March 28, 1:45 PM to 4:30 PM, CC Ballroom 6C

Education-Career Development Session: Publishing Educational Toxicology 
Exercises in CourseSource: A Step-by-Step Workshop for Preparing 
Your Manuscript

Chair(s): Joshua Gray, US Coast Guard Academy; and Lauren Aleksunes, Rutgers, The State University of New Jersey.
Primary Endorser: Faculty United for Toxicology Undergraduate Recruitment and Education (FUTURE) Committee
Other Endorser(s): Education and Career Development Committee

Last year, the Society of Toxicology became the 10th scientific society to partner with CourseSource, a multi-disciplinary  
biology-centered resource for undergraduate educators founded on principles of the Vision and Change in Undergraduate 
Biology Education movement. Vision and Change revolutionized undergraduate biology education, creating a framework for 
undergraduate biology centered around Core Concepts (such as Evolution) and Core Competencies and encouraged inclusive 
and evidence-based teaching practices for biology that would increase recruitment and retention of STEM students, including 
those underrepresented in the sciences. CourseSource enabled professional scientific societies to contribute learning frame-
works that built upon the foundation of the original biology framework, including genetics, biochemistry, molecular biology, 
cellular biology, anatomy and physiology, and toxicology, and facilitates the creation and adoption of inclusive, evidence-based 
teaching materials to support those frameworks. The goals of this session are to train current and future toxicology educators 
to use CourseSource and to inspire them to submit their own inclusive, evidence-based educational resources supporting 
the Society’s Undergraduate Toxicology Learning Framework published in Toxicological Sciences in 2019 and available on 
the SOT website. Participants will be asked (but not required) to bring ideas for inclusive, evidence-based teaching materials 
(undergraduate and graduate level) for preparation for submission at any stage of development, from idea to classroom-tested 
assignment. The program will be broken into three parts. In the first part, Erin Vinson, managing editor of CourseSource, will 
discuss the design of the CourseSource website and its features. She will discuss how the learning frameworks integrate with 
each other and Vision and Change, and the various types of submissions will be highlighted. During the second part, SOT 
members with varying degrees of experience preparing CourseSource manuscripts will review their experience in ideation, 
creation, and submission of activities, with an equal focus on content of the exercise and authorship. During the third part, 
audience participants will begin preparing their own concepts guided by Ms. Vinson and the panelists with frequent pauses 
for discussion. Participants will be invited to engage in up to two follow-on digital Zoom sessions to be scheduled in June 
and August 2022 by the panelists. Participants will gain an understanding of the CourseSource platform and make significant 
progress in the creation of a manuscript for submission to this educational resource for toxicology.

Abstract #
 #1095 1:45 PM Publishing Educational Toxicology Exercises in CourseSource: A Step-by-Step Workshop for 

Preparing Your Manuscript.  
  1:45 PM Introduction.  J. Gray. US Coast Guard Academy, New London, CT.
  1:50 PM Introduction to CourseSource.  E. Vinson. University of Maine Orono, Orono, ME. Sponsor: J. Gray
  2:15 PM Pick Your Poison: A Semester-Long Toxicology Project Integrating Toxicology Core Concepts and 

Scientific Communication.  J. Gray. US Coast Guard Academy, New London, CT.
  2:25 PM Repurposing Drugs as Countermeasures for Chemical Weapons: An Interactive Training for 

Undergraduate Students.  L. Aleksunes. Rutgers, The State University of New Jersey, Piscataway, NJ.
  2:35 PM A Case Study Approach to the One Environmental Health Hypothesis.  M. Reynolds. Washington 

College, Chestertown, MD.
  2:45 PM Step-by-Step Workshop for Preparing Lesson Manuscripts for Publication in CourseSource.  E. Vinson. 

University of Maine Orono, Orono, ME. Sponsor: J. Gray
  4:15 PM Closing and Next Steps.  L. Aleksunes. Rutgers, The State University of New Jersey, Piscataway, NJ.
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Since they are taking place in San Diego, California, the listed time for all events is in US Pacific Daylight Time (UTC -7).

Tuesday, March 29, 8:00 AM to 10:45 AM, CC Ballroom 6B

Symposium Session: Safe and Sustainable Plastics: Navigating Health Impacts 
with Innovations

Chair(s): Flemming Cassee, Rijksinstituut voor Volksgezondheid en Milieu (RIVM), Netherlands; and Aimen Farraj, US EPA.
Primary Endorser: Nanoscience and Advanced Materials Specialty Section
Other Endorser(s): Inhalation and Respiratory Specialty Section; Sustainable Chemicals through Contemporary Toxicology 

Specialty Section

With its global production having increased exponentially over the past decades, and a significant proportion not being 
disposed of properly, plastic pollution is acknowledged as a serious concern for the environment. Plastic debris is associated 
with a “cocktail of contaminants” made up of chemicals used to make plastics and pollutants adsorbed to plastics from the 
environment, including metals and other persistent contaminants. It spans orders of magnitude in size, including micro- and 
nanoplastics (MNPs), originating from products within which they were intentionally added, such as cosmetics, or generated 
during use or by the degradation of larger plastic items, such as textiles and tire wear. MNPs represent a heterogenous mixture 
of particles and fibers of varying shape, size, polymer composition, and surface chemistry and have recently been found in 
drinking water, food, and the air we breathe. Accordingly, human exposure to MNPs is expected to be ubiquitous, although 
reliable identification of types, origins, and exact concentrations is hindered by the limitations in data availability as well as 
adequate detection methods. Similarly, their effects on human health are unclear, including their adsorption, biodistribution, 
and potential toxicity, and neither is their ability to translocate across biological barriers and reach secondary organs clear, nor 
to what extent, how, and when this may lead to adverse health effects. Research on the human hazard of MNPs is emerging, and 
evidence suggests that physiological mechanisms exist for uptake, distribution, and elimination of plastic particles and these 
processes are influenced by the nature of the materials. This session will present the latest toxicological findings on various 
organ systems as well as a path forward for safety assessment and sustainable plastics production.

Abstract #
 #1096 8:00 AM Safe and Sustainable Plastics: Navigating Health Impacts with Innovations.  
  8:00 AM Introduction.  F. Cassee. Rijksinstituut voor Volksgezondheid en Milieu (RIVM), Bilthoven, Netherlands.
 #1097 8:05 AM Plastic and Human Health: Is Microplastic Air Pollution a Concern?  S. Wright. Imperial College, 

London, United Kingdom. Sponsor: F. Cassee
 #1098 8:30 AM Fate and Biological Interactions of Micro-Nanoplastics (MNPs) in the Gastrointestinal Tract. 

 P. Demokritou. Harvard T.H. Chan School of Public Health, Boston, MA. Sponsor: F. Cassee
 #1099 8:55 AM Perspectives on Developmental Effects of Micro- and Nanoplastics: State of the Art, Missing 

Information, and Future Directions.  L. Campagnolo. Università degli Studi di Roma “Tor Vergata,” 
Rome, Italy.

 #1100 9:20 AM Human Health Risks of Conventional Plastics and Safety Criteria for Replacement Chemistries. 
 R. Halden. Arizona State University, Tempe, AZ.

 #1101 9:45 AM In Vitro Neurotoxic Hazard Characterization of Micro- and Nanoplastics.  R. Westerink. Universiteit 
Utrecht, Utrecht, Netherlands.

 #1102 10:10 AM Science-Based Safe and Sustainable Plastics Discourse.  F. Cassee. Rijksinstituut voor 
Volksgezondheid en Milieu (RIVM), Bilthoven, Netherlands.

https://www.toxicology.org/2022
https://twitter.com/hashtag/2022SOT?src=hash
https://twitter.com/hashtag/ToxExpo?src=hash
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Tuesday, March 29, 8:00 AM to 10:45 AM, CC Ballroom 6F

Workshop Session: Building the Toolbox: Three-Dimensional Tissue Constructs 
as Problem Solvers

Chair(s): Erin Hill, Institute for In Vitro Sciences Inc.; and Kristie Sullivan, Physicians Committee for Responsible Medicine.
Primary Endorser: In Vitro and Alternative Methods Specialty Section
Other Endorser(s): Dermal Toxicology Specialty Section; Regulatory and Safety Evaluation Specialty Section

The advent of three-dimensional reconstructed human tissues for use in toxicology testing started in the late 1980s. These early 
tissues, spinoffs of therapeutic technologies, began with models of human skin and eyes and now include models representing 
many organ types, such as liver, intestine, and various sections of the respiratory tract. These models have several advantages, 
including the cells’ ability to orient and communicate in a three-dimensional space, thus allowing them to create a more phys-
iological matrix than what is observed in monolayer cell systems. Perhaps the greatest advantage of these models compared 
with submerged cell culture systems is their ability to be grown at the physiologically relevant interface, allowing tissues 
normally exposed to air, such as lung and skin cells, to be grown at the air-liquid interface (ALI). The ALI allows compounds, 
either single chemicals or mixtures, to be applied directly to the surface of the organ model. Direct application of materials 
resolves solubility limitations inherent in many submerged cell culture systems and more closely mimics human exposure to 
chemicals and products. As tissue engineering companies began to manufacture and ship these models, researchers bene-
fited from the availability of standardized test systems complete with Quality Assurance statements shipped directly to their 
laboratories. A testimony to their usefulness can be seen in that several commercially available models have been incorporated 
into the Organisation for Economic Co-operation and Development (OECD) Test Guidelines program for use in classification 
and labeling for hazards associated with eye and skin irritation and corrosion. Furthermore, “open-source” tissue models can 
address challenges with cost and availability of commercially available tissue models for certain regions or applications, and 
tissue growth and performance standards need to be developed. This session will use recent methodological or regulatory 
advances to demonstrate the advantages of reconstructed human tissues beyond tissue damage, often overcoming issues 
with monolayer or submerged cell culture systems. Case studies in the area of phototoxicity, genotoxicity, skin sensitization, 
and respiratory sensitization and toxicity will be presented. The session will conclude with a discussion of how to speed the 
evaluation and implementation of reconstructed human tissue models, including considerations related to the use of data from 
“open-source” models by regulatory agencies.

Abstract #
 #1103 8:00 AM Building the Toolbox: Three-Dimensional Tissue Constructs as Problem Solvers.  
  8:00 AM Introduction.  E. Hill. Institute for In Vitro Sciences Inc., Gaithersburg, MD.
 #1104 8:10 AM Enlightened: How Reconstructed Human EpiDermis (RhE) Models Are Used to Address Photosafety. 

 A. Hilberer. Institute for In Vitro Sciences Inc., Gaithersburg, MD.
 #1105 8:35 AM Development, Standardization, and Validation of the Reconstructed Human Skin Micronucleus and 

Comet Assays.  S. Pfuhler. Procter & Gamble, Mason, OH.
 #1106 9:00 AM Use of a Three-Dimensional Model in the SENS-IS Assay for Skin Sensitization Testing of Challenging 

Materials.  C. Ryan. ToxTech Solutions LLC, Milan, IN.
 #1107 9:25 AM Improved Respiratory Sensitization and Inflammation Assessment with a Three-Dimensional 

Co-culture Model.  A. Chary. Luxembourg Institute of Science and Technology, Esch-sur-Alzette, 
Luxembourg.

 #1108 9:50 AM A Data-Driven Assessment of the Need for Harmonization as a Path Forward for Increasing 
Confidence in In Vitro Air-Liquid Interface Systems for Chemical Testing.  S. McCullough. US EPA, 
Research Triangle Park, NC.

  10:15 AM Panel Discussion/Q&A.  K. Sullivan1, and E. Hill2. 1Physicians Committee for Responsible Medicine, 
Washington, DC; and 2Institute for In Vitro Sciences Inc., Gaithersburg, MD.
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Tuesday, March 29, 8:00 AM to 10:45 AM, CC Room 1

Workshop Session: Human Neural Tube Defects: Basic Embryology 
to Predictive Toxicology 

Chair(s): Thomas Knudsen, US EPA/ORD; and Aldert Piersma, Rijksinstituut voor Volksgezondheid en Milieu (RIVM), 
Netherlands.

Primary Endorser: Reproductive and Developmental Toxicology Specialty Section
Other Endorser(s): Mechanisms Specialty Section; Scientific Liaison Coalition

New approach methods (NAMs) for developmental processes and toxicities are needed to identify and prioritize potential 
hazards during pregnancy. This session will focus on cutting-edge technologies in NAM-based evaluation and predictive biology 
underlying chemically induced neural tube defects (NTDs). Five invited talks will cover scientifically diverse topics: (1) current 
scientific understanding of NTDs from human studies and animal models; (2) synthetic reconstruction of the neural tube in vitro 
microsystem using human pluripotent stem cells and bioengineering; (3) a bioengineered in vitro platform as an off-the-shelf 
assay scalable to high-throughput screening of small molecule libraries; (4) a computational (in silico) systems model for dynam-
ical reconstruction of complex genetic networks underlying neurulation; and (5) pathways to regulatory acceptance of NAMs. 
The invited speakers are an inclusive representation of sectors covering academic, governmental, industrial, and geographical 
perspectives. Their topics will cover the basic cell biology of neurulation, pathophysiology of chemical effects, novel bioengi-
neering technologies for human-relevant morphogenesis and scalable hazard identification, computational systems models, 
and pragmatic case studies for regulatory toxicology. The presentations will be followed by a moderated discussion with the 
panelists and session attendees to focus on the spectrum of research and translation needed, from screening/prioritization to 
regulatory approval of replacement of required animal testing for neurodevelopmental defects. The integration of new technol-
ogies with advanced scientific understanding of NTDs provides a generalizable model for mechanistic validation to establish 
causality within complex dynamic cell signaling and mechanical forces that ultimately determine how drug/chemical disruption 
of cell function translates into an adverse outcome. Disclaimer: this abstract does not reflect US Environmental Protection 
Agency policy.

Abstract #
 #1109 8:00 AM Human Neural Tube Defects: Basic Embryology to Predictive Toxicology.  
 #1110 8:00 AM Introduction.  T. Knudsen. US EPA/ORD, Research Triangle Park, NC.
 #1111 8:10 AM NTDs: Physical Characteristics, Molecular Embryology, and Precision Toxicology.  R. Finnell. 

Baylor College of Medicine, Houston, TX. Sponsor: T. Knudsen
 #1112 8:35 AM Neural Tube-on-a-Chip: In Vitro Reconstruction of Spatial and Temporal Dynamics.  J. Fu. University of 

Michigan, Ann Arbor, MI. Sponsor: T. Knudsen
 #1113 9:00 AM Bioengineering CNS Morphogenesis with Human Stem Cells for a Scalable HTS Risk Assay. 

 R. Ashton. University of Wisconsin–Madison, Madison, WI. Sponsor: T. Knudsen
 #1114 9:25 AM Computational Toxicology of NTDs: AOPs, Ontologies, and Computer Simulation.  H. Heusinkveld. 

Rijksinstituut voor Volksgezondheid en Milieu (RIVM), Bilthoven, Netherlands.
 #1115 9:50 AM Integrating NAMs into Developmental Toxicity Testing: Case Study for Predicting NTDs.  M. Green. 

ExxonMobil Biomedical Sciences Inc., Annandale, NJ. Sponsor: T. Knudsen
  10:15 AM Panel Discussion/Q&A.  T. Knudsen1, and A. Piersma2. 1US EPA/ORD, Research Triangle Park, NC; and 

2Rijksinstituut voor Volksgezondheid en Milieu (RIVM), Bilthoven, Netherlands.
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Tuesday, March 29, 8:00 AM to 10:45 AM, CC Room 8

Workshop Session: Let’s Talk about Sex—Through the Lenses of a Toxicologist!

Chair(s): Jamie Young, University of Louisville; and Koren Mann, McGill University, Canada.
Primary Endorser: Women in Toxicology Special Interest Group
Other Endorser(s): Metals Specialty Section; Postdoctoral Assembly

Traditionally, the influence of the basic biological differences between the sexes has been overlooked in biomedical science. 
However, recently it has become abundantly clear that the basic physiological differences between males and females 
contribute to disease susceptibility and progression and imply there are sex-specific factors that provide disease protection. 
Starting in 1990 with the establishment of the Office of Research on Women’s Health, the US National Institutes of Health 
(NIH) recognized the essentiality of evaluating the effects of sex differences in understanding diseases and developing more 
targeted therapies. Since NIH announced policies in 2014 requiring grant applicants to assess sex differences in preclinical 
trials unless exclusion of a single sex is warranted, the number of publications on sex differences has increased. However, our 
understanding of sex as a biological variable and disease risk factor, as well as any toxicological implications, continues to be 
overlooked and understudied. This session aims to provide informal, interactive presentations that highlight ongoing research, 
conducted to further our understanding of the toxicological implications of sexual dimorphism. The session will open with a 
presentation addressing a major point of confusion, sex versus gender, as well as highlighting the history and polices put into 
place to address the gaps in our knowledge of sexual dimorphism in human health. Next, the session will discuss the contri-
butions of sex to the neurological behaviors associated with exposures to endocrine-disrupting chemicals (EDC), highlighting 
results from studies spanning multiple taxa. Further evidence of the importance of considering the biological variable of sex 
in toxicological research will be presented in a discussion of sex differences in liver toxicity and lipid disruption induced by 
per- and polyfluoroalkyl substances (PFAS). The presentation will discuss the emerging concern of sexual dimorphic outcomes 
resulting from vaping (e-cigarettes) and the need to understand the effects from the cellular/molecular to the whole animal 
level. The final presentation will discuss the importance of sex as a risk factor in cardiovascular disease resulting from early-life 
exposures to the toxic metalloid arsenic. Overall, the session will provide a unique platform for discussion on why “sex matters.” 
The topics discussed span multiple disease outcomes and a variety of timely (arsenic, EDC) and emerging (PFAS and e-cigs) 
chemicals of concern presented by a diversity of speakers, from industry and academia, who have come together to highlight 
the importance of sex as a biological variable. There will be discussion between panelists and members of the audience around 
inclusion of sex and gender as variables. Topics will include (1) differences between sex and gender in experiments; (2) the best 
ways to include these variables in experimental design; and (3) data gaps where sex/gender need to be addressed.

Abstract #
 #1116 8:00 AM Let’s Talk about Sex–Through the Lenses of a Toxicologist!  
  8:00 AM Introduction.  J. Young. University of Louisville, Louisville, KY.
 #1117 8:05 AM Sex Matters! History, Policy, and Toxicological Implications of Sex Differences in Disease Outcomes. 

 M. Mallampalli. HealthyWomen, Middletown, NJ. Sponsor: J. Young
 #1118 8:30 AM Environmental Health Factors and Sexually Dimorphic Differences in Behavioral Disruptions. 

 C. Rosenfeld. University of Missouri, Columbia, MO. Sponsor: J. Young
 #1119 8:55 AM Sex Differences: An Understudied Factor in PFAS-Induced Liver Toxicity and Lipid Disruption. 

 J. Schlezinger. Boston University School of Public Health, Boston, MA.
 #1120 9:20 AM Vaping and the Sex Connection.  J. Zelikoff. New York University Grossman School of Medicine, 

New York, NY.
 #1121 9:45 AM Sex-Specific Effects of Early-Life Inorganic and Methylated Arsenic Exposure on Atherosclerotic 

Plaque Development and Composition in Adult apoE-/- Mice.  K. Makhani. McGill University, Montréal, 
QC, Canada.

  10:10 AM Panel Discussion/Q&A.  K. Mann. McGill University, Montréal, QC, Canada.



 | 79Scientific Sessions—Tuesday

Tuesday, March 29, 8:00 AM to 10:45 AM, CC Ballroom 6D

Workshop Session: Mode of Action, Adverse Outcome Pathways, and Key 
Characteristics (KCs): Proposed Steps Forward and Mid-Course Corrections

Chair(s): Daniele Wikoff, ToxStrategies Inc.; and Bette Meek, University of Ottawa, Canada.
Primary Endorser: Risk Assessment Specialty Section
Other Endorser(s): Carcinogenesis Specialty Section; Regulatory and Safety Evaluation Specialty Section

Mode of action (MOA) and adverse outcome pathways (AOPs) are long-standing pathway-based biological constructs applied 
in regulatory contexts that link stressor exposure to a specific apical response based on identification of a molecular initi-
ating event and subsequent key events at increasing levels of biological organization. As such, they are effective integrating 
constructs for a broad range of sources of data, including computational predictive models and those generated in vitro and by 
new approach methods (NAMs). However, AOP and MOA constructs are restricted to our current understanding of biological 
pathways to disease, leading to concern that they may not draw sufficiently on the available mechanistic knowledge base. This 
has prompted interest in alternative approaches such as key characteristics (KCs), which are perceived to draw more broadly on 
the available mechanistic information that may be associated with a general outcome (e.g., cancer, reproductive effects). These 
three approaches—MOA, AOP, and KCs—are currently all considered, in varying capacities, by regulatory and authoritative 
bodies. KC-based approaches are typically described as organizing constructs for mechanistic data for hazard identification. In 
this context, they can be useful in systematic reviews of increasingly voluminous mechanistic data on endpoints at lower levels 
of biological organization. They also have been proposed (and implemented by some organizations) as a tool for classifying 
hazard potential based on biological perturbations, including activity reported in studies utilizing NAMs. Their use to directly 
characterize hazard is controversial, however, due to lack of consideration of toxicokinetics and broader knowledge of, or 
linkage to, biological pathways and networks. While there have been many sessions on KCs at previous scientific meetings, this 
session is novel in bringing together scientists knowledgeable in the consideration and regulatory application of mechanistic 
data—including both KCs and MOA/AOPs—to present and discuss proposed steps forward, as well as potential mid-course 
corrections addressing misperceptions, in the combined application of KCs relative to pathway-based constructs. This session 
seeks to (1) address misperceptions regarding the objectives, strengths, weaknesses, and attendant uncertainties of KCs 
relative to AOPs and MOA; (2) clarify the interrelationships of these different, but complementary, constructs through case 
examples; and (3) provide a guide for participants in understanding which construct—or perhaps combination of constructs—
is appropriate for their application.

Abstract #
 #1122 8:00 AM Mode of Action, Adverse Outcome Pathways, and Key Characteristics (KCs): Proposed Steps Forward 

and Mid-Course Corrections.  
  8:00 AM Introduction.  D. Wikoff. ToxStrategies Inc., Asheville, NC.
 #1123 8:10 AM Mechanistic Data in Hazard Characterization: Key Characteristics and Mode of Action/Adverse 

Outcome Pathways in Context.  B. Meek. University of Ottawa, Ottawa, ON, Canada.
 #1124 8:35 AM KCs in Identifying Chemical Hazards, Risks, and Safer Chemicals: Where We Are Now and Where We 

Need to Go.  L. Zeise. Office of Environmental Health Hazard Assessment, Sacramento, CA.
 #1125 9:00 AM Applying the Key Characteristics Approach for Evidence Screening and Analysis of Benzo[a]pyrene-

Induced Male Reproductive Toxicity.  X. Arzuaga, B. Blake, and I. Druwe. US EPA, Washington, DC.
 #1126 9:25 AM MOA/AOP Compared with Key Characteristics Approaches: Case Studies.  S. Cohen. University of 

Nebraska Medical Center, Omaha, NE.
 #1127 9:50 AM Picking the Right Tool: Using Evidence-Based Toxicology to Evaluate Mechanistic Data in KC, AOP, 

and MOA Constructs.  D. Wikoff1, G. Chappell1, and S. Borghoff2. 1ToxStrategies Inc., Asheville, NC; and 
2ToxStrategies Inc., Cary, NC.

  10:15 AM Panel Discussion/Q&A.  B. Meek. University of Ottawa, Ottawa, ON, Canada.
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Tuesday, March 29, 8:00 AM to 10:45 AM, CC Room 7

Workshop Session: Technological Advancements and Strategic Approaches 
in Developmental and Reproductive Toxicity Assessments

Chair(s): Jessica LaRocca, Corteva Agriscience; and Karilyn Sant, San Diego State University.
Primary Endorser: Reproductive and Developmental Toxicology Specialty Section
Other Endorser(s): Molecular and Systems Biology Specialty Section

Recent toxicological efforts have focused on predictive and precision testing, with ample development of high-throughput 
screening, new technologies, and replacement of mammalian models. One concern with these new techniques is how best 
to develop an accurate model that is robust enough to reflect a human response that captures a multitude of biological vari-
ables that may influence toxicity. With regard to developmental and reproductive toxicity (DART), scientists across diverse 
sectors have developed cutting-edge approaches to fill this critical gap. In this session, we will highlight novel variables and 
cutting-edge approaches that are currently being developed to predict and assess mechanisms of DART, including sex-specific 
responses of the epigenome, new approach methodologies (NAMs), 3D microtissues, and host-microbiome toxicogenomic 
responses. There is an opportunity to leverage new technology to provide a deeper understanding of a chemical’s potential 
to elicit DART effects, as well as provide insight on the mode of action. To this end, experts from academia, industry, and 
nonprofit organizations will discuss the current state-of-the-science and how these approaches are being utilized for predictive 
and mechanistic studies as well as regulatory toxicology applications. After the presentations, a Q&A will engage attendees to 
enable deeper understanding of the current state-of-the-art approaches and horizon for addressing chemical-induced DART 
endpoints. The targeted audience are those interested in understanding how these tools are being leveraged in DART predictive 
and mechanistic testing paradigms. They also will gain insight into the strengths, limitations, and future development opportu-
nities of in vitro, in silico, and alternative models for predictive and mechanistic DART assessments.

Abstract #
 #1128 8:00 AM Technological Advancements and Strategic Approaches in Developmental and Reproductive 

Toxicity Assessments.  
  8:00 AM Introduction.  J. LaRocca. Corteva Agriscience, Indianapolis, IN.
 #1129 8:05 AM High-Throughput In Vitro Platform for the Efficient Screening of Chemicals against Gap Junction 

Intracellular Communication and Estradiol Production of Human Granulosa Cells.  B. Ip. Brown 
University, Providence, RI. Sponsor: J. LaRocca

 #1130 8:40 AM Application of Predictive DART Tools in New Product Development.  E. Bianchi. Corteva Agriscience, 
Indianapolis, IN.

 #1131 9:15 AM Exploring the Microbiome as a Key Variable for Developmental Toxicity in Zebrafish.  T. Tal. Helmholtz 
Centre for Environmental Research, Leipzig, Germany.

 #1132 9:50 AM Sex-Specific Epigenetic Programming of Cardiac Differentiation by Developmental Environmental 
Exposures.  L. Svoboda. University of Michigan School of Public Health, Ann Arbor, MI.

  10:25 AM Panel Discussion/Q&A.  K. Sant. San Diego State University, San Diego, CA.
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Tuesday, March 29, 8:00 AM to 10:45 AM, CC Ballroom 6A

Workshop Session: Transforming Safety Biomarker Development and 
Translation through Predictive Safety Testing, Big Data, and Artificial 
Intelligence: Industry, Academia, and Regulatory Perspectives 

Chair(s): Lila Ramaiah, Pfizer Inc.; and Deidre Dalmas, GlaxoSmithKline plc.
Primary Endorser: Clinical and Translational Toxicology Specialty Section
Other Endorser(s): Risk Assessment Specialty Section

The field of toxicology has seen rapid development of innovative platforms and generation of large quantities of multidimen-
sional data such as ‘omics technologies. These tools present important opportunities for the development of safety biomarkers, 
in agreement with US FDA Critical Path Initiative principles. However, these emerging tools have not yet been effectively applied 
to monitorable, biofluid-based nonclinical or clinical safety biomarkers to support refined and speedier delivery of new drugs to 
patients. The application of advanced computational tools and artificial intelligence (AI) to safety biomarkers is still in its infancy 
and deserves greater investment. The field of safety biomarker science must begin to leverage these technologies to maximize 
the utility of clinical and animal biomarker data. An integrative, computational, and modernized approach to biomarker science 
will fully leverage existing traditional and emerging biomarker data, delivering greater insights while simultaneously replacing, 
reducing, or refining animal use. In addition, there is a need to better understand the current US FDA perspectives in the context 
of AI applications for biomarker discovery and development. This session offers attendees a path forward and addresses an 
important and ongoing challenge in safety assessment: the need for better safety biomarkers. It will highlight ideas, ongoing 
efforts, and future aspirations from industry, consortia, academia, and the US FDA on utilization of big data, predictive safety 
testing, computational models, and AI, and will describe how increased integrative analysis of longitudinal data and new 
approaches can have greater impact on novel biomarker and drug discovery and development. Examples to be highlighted in 
this session include (1) advanced computational workflows developed as part of academic collaborations with the European 
Biomedical Institute to enable automated data retrieval and integration from a wide variety of public sources; (2) computational 
tools to construct interactome and network signatures associated with specific drug toxicities and their application to safety 
biomarker development, clinical translation, and prediction of drug toxicities; (3) integrative pathway analysis of high dimen-
sionality data for toxicity prediction, translatability assessment, adverse outcome prediction, and identification of appropriate 
biomarkers for mechanistic investigations or to address safety concerns; (4) repurposing existing medical models to assess 
longitudinal biomarker data; (5) a deep learning predictive model of drug-induced liver injury through the US  FDA ISTAND 
qualification mechanism; (6) ToxGAN as an alternative to animal models; and (7) the AI TRIAL (Transparency, Reproducibility, 
Interpretability, Applicability, and Liability) framework as a guiding principle to apply AI in biomarker research and development.

Abstract #
 #1133 8:00 AM Transforming Safety Biomarker Development and Translation through Predictive Safety Testing, 

Big Data, and Artificial Intelligence: Industry, Academia, and Regulatory Perspectives. 
 #1134 8:00 AM Introduction: Frontiers in Biomarker Science–Opportunities for Holistic Integration of Disparate and 

Complex Datasets to Transform Safety Biomarker Development and Translation.  L. Ramaiah. Pfizer 
Inc., Pearl River, NY.

 #1135 8:20 AM Predictive Safety Testing and Biomarker Identification in the Era of Computational Modeling and 
Integrative Analysis of Big Data.  S. Rahuman. European Bioinformatics Institute, Cambridge, United 
Kingdom. Sponsor: D. Dalmas

 #1136 9:00 AM Biomarkers at the Nexus of Integrative Toxicology: Advanced Pathway Analysis Tools in Safety 
Biomarker Discovery and Use, Causality Determinations, and Adverse Outcome Predictions. 
 D. Dalmas. GlaxoSmithKline plc, Collegeville, PA.

 #1137 9:25 AM New and Improved Biomarker Performance Metrics Meet Big Data and Artificial Intelligence. 
 K. Romero. Critical Path Institute, Tucson, AZ. Sponsor: D. Dalmas
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 #1138 9:45 AM Biomarkers in the Era of Big Data and Artificial Intelligence: Current Thinking and Ongoing Efforts 
at the US Food and Drug Administration (US FDA).  W. Tong. US FDA/NCTR, Jefferson, AR.

  10:25 AM Panel Discussion/Q&A.  D. Dalmas1, L. Ramaiah2, S. Rahuman3, K. Romero4, and W. Tong5. 
1GlaxoSmithKline plc, Collegeville, PA; 2Pfizer Inc., Pearl River, NY; 3European Bioinformatics Institute, 
Cambridge, United Kingdom; 4Critical Path Institute, Tucson, AZ; and 5US FDA/NCTR, Jefferson, AR.

Tuesday, March 29, 8:00 AM to 10:45 AM, CC Ballroom 6E

Informational Session: Honor Thy Stakeholders: How Toxicologists Can Better 
Incorporate Stakeholders into Research, Communication, and Translation

Chair(s): Lauren Walker, Rutgers, The State University of New Jersey; and Andrea Hindman, US EPA.
Primary Endorser: Regulatory and Safety Evaluation Specialty Section
Other Endorser(s): Ethical, Legal, Forensics, and Societal Issues Specialty Section; Postdoctoral Assembly

Over the last decade, the rise of digital information dissemination has made it easier than ever to connect active research 
and development with community interests. Emerging challenges of increasingly accessible information include the rampant 
spread of misinformation, fragmented communication discourse between scientists and stakeholders, and eroding trust. If 
toxicological research does not reach the people it is meant to benefit, scientists and other professionals miss opportunities 
for greatest impact. This session provides a comprehensive overview, across a range of sectors, of successful strategies 
and tools for overcoming stakeholder exclusion and mistrust. Much of these challenges culminate in capturing stakeholders’ 
unique and valid feelings of safety and toxicologists’ diligent communication to distinguish risk from hazard under the context 
of probable paths of exposure. The first presenter will frame the overall landscape and core values of stakeholder engagement 
and why it is integral to the success and long-term sustainability of scientific research. Using several case studies related 
to air quality in agricultural regions, the difference between active stakeholder engagement versus “shouting into the void” 
will be delineated. The presentations will remark, with illustrative case studies, on the value-added approaches from diverse 
perspectives across academia, government, private industry, and a nonprofit research organization. The next presenter will 
offer an academic mission lens, emphasizing the intersectionality of research endeavors and the community, and defining the 
line between community activism and the expectations for objective research conduct. The third speaker will present a state 
government view of approaches to stakeholder engagement from a “communicating risk versus hazard” perspective. This talk 
will focus on constructing an approach that considers multiple viewpoints instead of taking a “one-size-fits-all” approach to 
stakeholder engagement. The relationship between nontechnical communication media and researchers also will be reviewed. 
The next presenter will demonstrate stakeholder engagement from a private industry using case studies on worker engagement 
in industrial chemical health programs. This presentation will highlight best practices and common challenges and unpack 
potential solutions for increasing stakeholder engagement efficacy in the private sector. Finally, the unique lens of a nonprofit 
research organization will cover two case studies, including training and working alongside community stakeholders on college 
campuses and as women firefighters. This final presenter will address building trust with impacted community stakeholders 
and the importance of clearly communicating risk when addressing public exposure and adverse health outcome concerns.

Abstract #
 #1139 8:00 AM Honor Thy Stakeholders: How Toxicologists Can Better Incorporate Stakeholders into Research, 

Communication, and Translation.  
  8:00 AM Introduction.  L. Walker. Rutgers, The State University of New Jersey, Piscataway, NJ.
  8:05 AM Help Wanted: Toxicologists Prepared for Authentic Community Engagement to Support Grassroots 

Community Action, from Townhalls to Door-to-Door Outreach.  J. Kelty. Rutgers, The State University of 
New Jersey, Piscataway, NJ.

  8:35 AM Communicating Science and Common Sense in Community-Engaged Toxicology Research.  C. Curran. 
Northern Kentucky University, Highland Heights, KY.

  9:05 AM Lessons Learned from Stakeholder Engagement as a State Regulatory Toxicologist.  S. Lange. 
Texas Commission on Environmental Quality, Austin, TX.
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  9:35 AM Developing Effective Teams for Chemical Safety: Practices and Approaches in Industrial Hygiene. 
 A. Maier. Cardno ChemRisk, Cincinnati, OH.

  10:05 AM Recipe for Successful Community-Based Research Starts with Building Trust with Stakeholders. 
 K. Rodgers. Silent Spring Institute, Newton, MA. Sponsor: L. Walker

  10:35 AM Panel Discussion/Q&A.  A. Hindman1, and L. Walker2. 1US EPA, Alexandria, VA; and 2Rutgers, The State 
University of New Jersey, Piscataway, NJ.

Tuesday, March 29, 11:00 AM to 12:20 PM, CC Ballroom 6B

Roundtable Session: Cross-Species Extrapolation: Opportunities  
in a 21st-Century Regulatory Nonanimal Testing World

Chair(s): Britt McAtee, PPG Industries Inc.; and Carlie LaLone, US EPA.
Primary Endorser: Sustainable Chemicals through Contemporary Toxicology Specialty Section
Other Endorser(s): In Vitro and Alternative Methods Specialty Section; Women in Toxicology Special Interest Group

Regulatory decisions surrounding chemical safety are based primarily, although not exclusively, on human and environmental 
protection. Historically, there has been a reliance on animal toxicity testing to inform hazard and risk assessment. Typically, 
mammalian data drive human health considerations and studies from selected nonmammalian species representing different 
taxa drive environmental considerations, with limited cross-talk between the knowledge streams. The global regulatory land-
scape is experiencing an evolution in thinking surrounding animals in toxicity testing; in the US, for example, there is now a 
major drive to greatly reduce the use of in vivo testing. Therefore, the data landscape also is changing, requiring greater use 
of mechanistic, cell-based, and computationally derived information for consideration as alternatives to animal testing. To 
establish confidence in mechanistic data and provide evidence as to how it relates to apical-level changes at an individual or 
population level, the adverse outcome pathway (AOP) conceptual framework is being considered or actively adopted in many 
regulatory, industry, and academic settings. The AOP framework has been described as an approach for developing causal 
linkages between levels of biological organization, allowing for prediction of adverse effects. Such pathway-based approaches 
provide opportunities to incorporate data generated from all species and biological levels to understand the biology to mutually 
inform both human and environmental safety. This approach can be applied in considering both mammalian data to provide 
insights to nonmammalian species and vice versa. In fact, a critical component of the AOP framework is determining the 
taxonomic domain of applicability, with an emphasis on conservation (or lack thereof) of the biology and in particular path-
ways across species for the purpose of understanding how broadly available knowledge can be extrapolated. Fortunately, 
this shifting paradigm in toxicity testing has inspired the use of bioinformatics and specifically the development of tools and 
workflows for computationally exploring and predicting the taxonomic relevance of existing and newly generated toxicity data 
and knowledge across species. To date, a number of these methods/tools (e.g., SeqAPASS, EcoDrug, phylogenetic workflows) 
have been released to the public, peer-reviewed, and published. However, there is a growing recognition that although each tool 
brings important information to the challenge of cross-species extrapolation, maximum value in supporting decision-making 
can be achieved only when each individual tool is developed while considering its application in the context of, or alignment 
with, other approaches. Therefore, this session has been organized to enhance communication among researchers and  
decision-makers regarding interoperability and cooperation to advance the use of such computationally derived results to 
inform regulatory decisions.

Abstract #
 #1140 11:00 AM Cross-Species Extrapolation: Opportunities in a 21st-Century Regulatory Nonanimal Testing World. 
  11:00 AM Introduction.  B. McAtee. PPG Industries Inc., Monroeville, PA.
  11:05 AM Using New Approach Methodologies (NAMs) to Extrapolate across Species for Endocrine Disruptor 

Screening and Chemical Safety Assessments.  S. Lynn. US EPA, Washington, DC. Sponsor: B. McAtee
  11:10 AM Inter-species Extrapolations Using New Approach Methodologies through Open-Source Databases 

and Biologically Based Models in the Food and Feed Safety Area.  J. Dorne. European Food Safety 
Authority, Parma, Italy. Sponsor: B. McAtee
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  11:15 AM Making Better Use of Toxicity Studies for Human Health by Extrapolating across Endpoints.  F. Madia. 
European Commission Joint Research Centre, Ispra, Italy. Sponsor: B. McAtee

  11:20 AM Species Extrapolation Approaches Can Overcome Challenges in Reducing and Replacing Animal 
Testing.  K. Sullivan. Physicians Committee for Responsible Medicine, Washington, DC.

  11:25 AM Panel Discussion/Q&A.  C. LaLone1, and B. McAtee2. 1US EPA, Duluth, MN; and 2PPG Industries Inc., 
Monroeville, PA.

Tuesday, March 29, 11:00 AM to 12:20 PM, CC Ballroom 6C

Roundtable Session: Harmonization of Approaches for the Biological Safety 
Assessment of Medical Devices and Pharmaceutical Packaging: Implications 
for Drug-Device Combination Products

Chair(s): Ronald Brown, Risk Science Consortium LLC; and Cheryl Stults, C&M Technical Consulting LLC.
Primary Endorser: Medical Device and Combination Product Specialty Section

Approaches used for the biological safety assessment of medical devices and pharmaceutical packaging/delivery systems 
share a number of common elements but differ in the pathways by which the approaches have been developed. Differing 
regulatory viewpoints on how to evaluate the toxicological safety of drug packaging/delivery systems and medical devices 
have led to differences in the way these products are evaluated for safety. The lack of uniformity in methods for the safety 
evaluation of drug packaging and devices has resulted in confusion over regulatory expectations for the safety assessment of 
drug-device combination products. For example, overlapping requirements for material safety result when the drug container is 
the delivery device. With respect to assessment of biocompatibility, application of USP and ISO 10993-5 to the same assembly 
that functions both as a container closure and as a device (e.g., prefilled syringe or metered dose inhaler) results in redundant 
testing due to nonalignment of USP and ISO standards for cytotoxicity. With respect to toxicity assessment, emphasis is placed 
on chemical characterization with toxicological assessment for both packaging (USP, 1663, 1664, 1664.1) and devices (ISO 
10993-1 and 10993-18). The recent update to ISO 10993-18 included the concept of an Analytical Evaluation Threshold (AET) for 
extractables developed from a dose-based threshold per ISO TS 21726, which is inconsistent with the PQRI approach. Therefore, 
the design of appropriate extractables studies for a combination product where the device is also packaging presents some 
unique challenges because the threshold concepts for a device are different from those for packaging. Additionally, differences 
exist in methods to evaluate potential patient risk following exposure to E&L compounds. The process for developing Tolerable 
Intake (TI) values, as described in ISO 10993-17, differs from that for the derivation of Permissible Daily Exposure (PDE) values 
for compounds released from packaging. In the absence of any guidance or standard, principles from ICH Q3C or ICH M7 
have been applied to develop PDE values for packaging leachables. Also, differences exist in the way that nonclinical studies 
are used to evaluate the safety of devices or drug delivery systems undergoing clinical trials. This session will identify the 
similarities and differences in methods to conduct safety assessments of medical devices and pharmaceutical packaging/
delivery systems and will propose harmonized approaches that may be useful for the safety assessment of drug-device or 
biologic-device combination products.

Abstract #
 #1141 11:00 AM Harmonization of Approaches for the Biological Safety Assessment of Medical Devices and 

Pharmaceutical Packaging: Implications for Drug-Device Combination Products.  
  11:00 AM Introduction.  R. Brown. Risk Science Consortium LLC, Arnold, MD.
  11:05 AM Risk-Based vs. Biological Testing Approaches for the Safety Assessment of Medical Devices and 

Pharmaceutical Packaging.  D. Harper. Immunovant Inc., New York, NY. Sponsor: R. Brown
  11:15 AM Safety Thresholds for the Assessment of Extractables and Leachables Released from Medical 

Devices and Pharmaceutical Packaging.  C. Stults. C&M Technical Consulting, San Mateo, CA.
  11:25 AM Differences in Approaches Used to Derive Tolerable Intake (TI) and Permissible Daily Exposure Limits 

(PDE) Values.  R. Brown. Risk Science Consortium LLC, Arnold, MD.
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  11:35 AM Use of Existing Data for the Nonclinical Assessment of Medical Devices and Pharmaceutical 
Packaging: 10993 vs. ICH M3.  D. Zane. Gilead Sciences Inc., Foster City, CA.

  11:45 AM Panel Discussion/Q&A.  R. Brown1, and C. Stults2. 1Risk Science Consortium LLC, Arnold, MD; and 
2C&M Technical Consulting, San Mateo, CA.

Tuesday, March 29, 11:00 AM to 12:20 PM, CC Ballroom 6D

Roundtable Session: Tg.rasH2 Positive Controls: Added Value  
or No Longer Necessary?

Chair(s): Katja Hempel, Boehringer Ingelheim Pharma GmbH & Co. KG, Germany; and Matthew Bogdanffy, 
Boehringer Ingelheim Pharmaceuticals Inc.

Primary Endorser: Regulatory and Safety Evaluation Specialty Section

This session will discuss the merits of a proposal to eliminate the use of positive control groups in every Tg.rasH2 carcinogenicity 
study, as currently required by regulatory authorities. Recent published reviews have demonstrated that the positive control 
group has responded appropriately to positive control agents in 100% of studies over the last decade. Eliminating, reducing, 
or introducing alternative approaches to routine inclusion of positive control groups will reduce animal testing. Tg.rasH2 mice 
are widely used across the pharmaceutical industry for carcinogenicity testing. These mice have the Ha-ras gene expressed 
in a large number of tissues. This overexpression of the oncogene increases susceptibility of Tg.rasH2 mice to carcinogens 
compared with standard mouse strains, which results in more rapid onset to tumorigenesis. Thus, these mice offer the opportu-
nity for high-quality data together with short timelines for carcinogenicity assessments of pharmaceutical, environmental, and 
other chemicals of concern. In addition, revisions to the ICH S1 guidance document offer new perspectives on the role of this 
model in carcinogenicity assessment. Recent publications give valuable insight into current study design practices across the 
pharmaceutical industry and have identified several potential approaches to reduce animal usage–in particular, using micro-
sampling, non-transgenic wild-type littermates in the dose range–finding study and eliminating the requirement to include 
positive control groups in every study. The latter could significantly reduce animal usage in the spirit of the 3Rs and therefore 
should be carefully discussed across the scientific community. A roundtable is considered an ideal forum for discussion of 
benefits and associated risks. The goal of this session is to offer scientific exchange on the proposed new opportunity for 
animal usage reduction by omitting positive control data. It also will offer the toxicology community an opportunity to engage 
in a scientific and ethical discussion of the potential benefits and risks during the expert panel discussion, which will include 
Q&A from the audience.

Abstract #
 #1142 11:00 AM Tg.rasH2 Positive Controls: Added Value or No Longer Necessary?  
  11:00 AM Introduction.  K. Hempel. Boehringer Ingelheim GmBH & Co. KG, Schifferstadt, Germany.
  11:05 AM Background on Tg.rasH2, Genetics, and Genotyping Data to Ensure Model Quality and Genomic 

Stability.  M. MacBride. Taconic Biosciences Inc., Rensselaer, NY. Sponsor: K. Hempel
  11:10 AM RITA Database for Tg.rasH2.  T. Nolte. Boehringer Ingelheim Pharma GmbH & Co. KG, Biberach an der 

Riss, Germany.
  11:15 AM Incidence of Spontaneous Tumors in Tg.ras H2 Mice and Rationale on Elimination of Positive Control 

Groups from the 26-Week Tg.rasH2 Studies.  M. Paranjpe. Charles River, Montgomery Village, MD. 
Sponsor: K. Hempel

  11:20 AM Animal Welfare/3Rs Aspects.  T. Osborne. Novartis AG, East Hanover, NJ. Sponsor: K. Hempel
  11:25 AM Regulatory Perspective.  P. Brown. US FDA/CDER, Silver Spring, MD.
  11:30 AM Panel Discussion/Q&A.  M. Bogdanffy. Boehringer Ingelheim Pharmaceuticals Inc., Ridgefield, CT.
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Tuesday, March 29, 1:00 PM to 2:30 PM, CC Ballroom 6D

Symposium Session: Deep Learning and Graph Algorithms: New Approaches 
in Computational Toxicology

Chair(s): David Reif, North Carolina State University; and John Wambaugh, US EPA/ORD.
Primary Endorser: Computational Toxicology Specialty Section

This session will review the use of deep learning and graph algorithms in the analysis and prediction of chemical toxicity. 
Over the past decade, we have witnessed the rapid rise and spread of machine-learning algorithms in the biological sciences, 
particularly in image classification, speech recognition, drug discovery, and the analysis of connected data. Deep learners 
in particular have been successfully applied to in vitro toxicology, with the NIH 2014 Tox21 Data Challenge being one of the 
first applications. At the same time, graph algorithms have become an increasingly popular way to represent chemical and 
toxicology data to make more accurate predictions and leverage machine-learning advances. Despite these successes, there 
remain many technical challenges, including the integration of subject-specific knowledge to adapt deep learning algorithms 
and graphs to toxicology. This session will present (1) the latest deep learning methods as they apply to predictive toxicology 
and the generation of synthetic data; (2) case studies on practical implementations of graph algorithms, handling imbalanced 
data, and approachable machine-learning resources; (3) the current challenges in applying machine learning to in vitro and 
in vivo toxicology and potential future areas of research; (4) instruction on using graph techniques to understand connected 
data, from building knowledge graphs through applying graph algorithms and using graph embeddings for predictive analyses; 
and (5) data on the development of a deep neural network (DNN), and a conditional Generative Adversarial Network (cGAN) 
used to leverage ToxCast phase one and two zebrafish toxicity data along with chemical structure information to predict toxicity.

Abstract #
 #1143 1:00 PM Deep Learning and Graph Algorithms: New Approaches in Computational Toxicology.  
  1:00 PM Introduction.  D. Reif. North Carolina State University, Raleigh, NC.
 #1144 1:05 PM Machine Learning in Predictive Toxicology: An Overview and Case Study.  C. Ring. US EPA/ORD, 

Research Triangle Park, NC.
 #1145 1:30 PM Relationships Matter: Leveraging the Connections between Your Data Points for Better Machine 

Learning.  A. Frame. Neo4j, Brooklyn, NY. Sponsor: J. Wambaugh
 #1146 1:55 PM Leveraging High-Throughput Screening Data, Deep Neural Networks, and Conditional Generative 

Adversarial Networks to Advance Predictive Toxicology.  A. Green. North Carolina State University, 
Raleigh, NC.

  2:20 PM Panel Discussion/Q&A.  J. Wambaugh. US EPA, Research Triangle Park, NC.
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Tuesday, March 29, 1:00 PM to 2:30 PM, CC Ballroom 6E

Symposium Session: Developmental Origins of Inflammatory 
and Immune Diseases: Identifying the Effects of In Utero Stress 
on Immunological Competency

Chair(s): Alessandro Venosa, University of Utah; and Thea Golden, University of Pennsylvania.
Primary Endorser: Immunotoxicology Specialty Section
Other Endorser(s): Reproductive and Developmental Toxicology Specialty Section

Epidemiological and experimental evidence demonstrates that altered environments in fetal and neonatal life exert a profound 
influence on physiological function and risk of disease in adult life. Intrauterine stress may reprogram crucial functions of the 
immune system during critical periods of fetal development, which can immediately and/or permanently alter the immune 
function of offspring. Immune pathways and inflammation have been implicated in the pathogenesis of many diseases and may 
be central to the development of adult diseases following challenged fetal development. Recent advances in understanding 
the fetal immune system have demonstrated it is dynamic, influential, and uniquely vulnerable. During fetal development, the 
immune system is preparing for the post-birth environment. The immune system also plays an integral role in development, such 
as organogenesis and establishing resident immune populations. In utero inflammation and exposure to immune-modulating 
drugs and toxicants have the potential to disturb fetal development and have been implicated in the pathogenesis of diseases. 
While we know many toxicants affect the adult immune system, our understanding of the effects on the developing immune 
system is limited. This session aims to present the most up-to-date research on the unique vulnerabilities of the developing 
immune system and the lasting effects of immunomodulation. In particular, this session will discuss the long-term effects 
of in utero immunomodulation on hematopoietic, metabolic, and pulmonary systems. This research implicates the immune 
system as a key player in the pathogenesis of several diseases. Basic and translational research on developmental immuno-
toxicology is an underdeveloped, but rapidly growing, niche of research, currently spearheaded by academia. This session will 
provide a platform to unite immunologists, developmental biologists, and toxicologists with the goal of fostering novel ideas, 
sparking collaborations, and possibly reaching across the regulatory and industry sectors to advance our understanding of 
developmental immunotoxicology (DIT), in particular as it pertains to the immunological competency.

Abstract #
 #1147 1:00 PM Developmental Origins of Inflammatory and Immune Diseases: Identifying the Effects of In Utero 

Stress on Immunological Competency.  
 #1148 1:00 PM Alterations to the Developing Immune System Impact Pancreatic Function in Adulthood.  T. Golden. 

University of Pennsylvania, Philadelphia, PA.
 #1149 1:30 PM Prenatal Inflammation Defines a “Critical Window” for Immune Development.  A. Beaudin. University of 

Utah, Salt Lake City, UT. Sponsor: A. Venosa
 #1150 1:50 PM Environmental Signals Are Key Regulators of Hematopoiesis and Immunity.  P. Lawrence. University of 

Rochester Medical Center, Rochester, NY.
 #1151 2:10 PM Effects of Perfluoroether Acids, Understudied PFAS, on the Developing Immune System.  J. DeWitt. 

East Carolina University, Greenville, NC.
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Tuesday, March 29, 1:00 PM to 2:30 PM, CC Ballroom 6F

Symposium Session: Precise Modulation of the Immune System by Therapeutics: 
Lessons Learned

Chair(s): Joanne Birkebak, Gilead Sciences Inc.; and Marguerite Driscoll, Pfizer, Inc.
Primary Endorser: Drug Discovery Specialty Section
Other Endorsers: Clinical and Translational Toxicology Specialty Section; Immunotoxicology Specialty Section

The immune system is a complex and finely tuned system. Disruption of the immune system leads to a wide spectrum of 
diseases. As our understanding of the immune system has grown, there has been increasing focus within the pharmaceutical 
industry on developing therapies that modulate the immune system beyond the more traditional immunosuppressive therapies. 
In addition, the pharmaceutical industry has developed therapeutic modalities (e.g., monoclonal antibodies, chimeric antigen 
receptor [CAR] T cells, T cell engagers) that take advantage of the unique properties of the immune system to develop precisely 
targeted therapies. Because the immune system is finely balanced, therapies that target the immune system not only are 
beneficial but also can be associated with unintentional adverse effects. This has required the pharmaceutical industry to 
modify their approach to nonclinical safety evaluations to better interrogate the immune system for unintended effects. While 
it is recognized that immune-mediated findings in nonclinical species, especially in response to monoclonal antibodies and 
other protein therapeutics, do not necessarily translate to humans, an understanding of the translatability of immune findings in 
preclinical species is important for interpretation of nonclinical study findings. Additionally, there are species differences in the 
sensitivity of the immune system that have required considerations of alternative methods to the traditional use of the NOAEL 
to set the first-in-human dose. Recognizing these challenges, the DruSafe Leadership Group of the IQ Consortium formed a 
series of working groups to address these challenges. This session will summarize the outcomes of these working groups, 
focused on how therapeutic immunosafety sciences are evolving to address the safety of drugs targeting the immune system, 
the translatability of immune response to therapeutics from toxicology species to humans, and when and how to use MABEL to 
determine the first-in-human dose for immunomodulatory drugs. 

Abstract #
 #1151a 1:00 PM Precise Modulation of the Immune System by Therapeutics: Lessons Learned.
  1:00 PM Introduction.  J. Birkebak, Gilead Sciences Inc., Foster City, CA.
 #1151b 1:05 PM Evolving Immunosafety Sciences.  M. Collinge, Pfizer Inc., Groton, CT.
 #1151c 1:30 PM Translatability and Management of Immune-Mediated Findings in Nonclinical Studies.  T. MacLachlan, 

Novartis Institutes for BioMedical Research, Cambridge, MA.
 #1151d 1:55 PM Immuno-Therapies and MABEL for FIH Dose Selection.  M. Leach, Pfizer Inc., Cambridge, MA.
  2:20 PM Panel Discussion/Q&A.  Joanne Birkebak, Gilead Sciences Inc., Foster City, CA; and Marguerite Driscoll, 

Pfizer, Inc., Groton, CT.
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Tuesday, March 29, 1:00 PM to 2:30 PM, CC Room 1

Workshop Session: Addressing the Toxicology of Newly Decriminalized Drugs

Chair(s): Owen McMaster, US FDA/CDER; and Marcus Delatte, Independent Consultant.
Primary Endorser: Regulatory and Safety Evaluation Specialty Section

In 2021, the criminal penalty for the possession of small quantities of Schedule I, II, III, or IV drugs in Oregon was reduced 
from a Class A or C misdemeanor to a Class E violation, punishable by a $100 fine or a health assessment at an Addiction 
Recovery Center. This law affected the possession of cocaine, heroin, methadone, MDMA, oxycodone, psilocybin, LSD, meth-
amphetamine, and other drugs, and continued a trend that began in Portugal, where all drugs were decriminalized in 2001 and 
possession or use of any drug is treated as a health issue and not a crime. Appropriate regulation of decriminalized drugs can 
result in more testing to develop therapeutic uses. The US FDA is committed to protecting the public health and improving the 
efficiency of regulatory pathways for the lawful marketing of foods and drugs. The US FDA has developed a number of resources 
that address cannabis and cannabis-derived products that could apply to other products. The therapeutic use of drugs with 
an established history of illicit use is typically complicated by this history, as well as its abuse liability and target organ toxicity 
potential. Despite evidence of efficacy in the treatment of pain, depression, and various other medical conditions, a drug with 
a history of illicit drug use may not be prescribed to patients because of the stigma associated with this history. These issues 
complicate the ability of the US FDA and other regulatory agencies to regulate the safe clinical use of these therapeutics. An 
understanding of the history of decriminalization of drugs in the US and in other countries provides lessons to inform the 
regulatory resources needed by the DEA, the US FDA, and other agencies to deal with these types of products. Drugs with illicit 
use that have therapeutic applications provide insight on approaches to safely use these drugs in clinical settings. Although 
widely used in home remedies and patent medicines until the 1800s, research has shown that cannabis use by adolescents 
results in long-lasting effects in brain function. Decriminalization could increase access and experimentation by this vulnerable 
population with the associated dependence, increased susceptibility to drug abuse, addiction, psychoses in genetically vulner-
able patients, and intoxication-induced accidents. Any use of medical or recreational cannabis must be informed by detailed 
knowledge of beneficial and adverse effects of cannabis, whether smoked or ingested in adult and juvenile subjects.

Abstract #
 #1152 1:00 PM Addressing the Toxicology of Newly Decriminalized Drugs.  
  1:00 PM Introduction.  O. McMaster. US FDA/CDER, Silver Spring, MD.
 #1153 1:05 PM Regulating Newly Decriminalized Drugs.  O. McMaster. US FDA/CDER, Silver Spring, MD.
 #1154 1:25 PM Therapeutics with Abuse Potential: Leveraging Nonclinical Information to Ensure Clinical Safety. 

 M. Delatte. Independent Consultant, Clarksburg, MD. 
 #1155 1:45 PM The Adverse Health Effects of Cannabis Use.  S. Weiss. NIH/NIDA, Bethesda, MD. 

Sponsor: O. McMaster
  2:05 PM Panel Discussion/Q&A.  M. Delatte1, and O. McMaster2. 1Independent Consultant, Clarksburg, MD; and 

2US FDA/CDER, Silver Spring, MD.
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Tuesday, March 29, 1:00 PM to 2:30 PM, CC Ballroom 6C

Workshop Session: Advances in CRISPR-Based Molecular and 
Computational Methods for Assessing Mechanistic Underpinnings of Toxicity 
and Gene-Environment Interactions

Chair(s): Leah Wehmas, US EPA; and David Gallegos, US EPA.
Primary Endorser: Biotechnology Specialty Section
Other Endorser(s): Mechanisms Specialty Section; Molecular and Systems Biology Specialty Section

The specificity, adaptability, and efficiency of Clustered Regularly Interspaced Short Palindromic Repeats (CRISPR)-Cas9 
approaches for genetic perturbations across numerous model systems have propelled this revolutionary application to the 
forefront of translational biology. This includes illuminating the mechanistic underpinnings of complex cellular processes such 
as pathways of toxicity, disease susceptibility, and defining causal interactions between genes, chemical exposure, and adverse 
biological outcomes of concern. These gene and transcription-modifying techniques can be used with and without chemical 
exposure across in vitro and in vivo model systems, or be scaled for high-throughput capacity to perturb single or genome-wide-
level targets. Moreover, CRISPR-Cas9 techniques can be combined with assessments of ‘omic profiles, cellular function, and 
toxicological outcomes to understand mechanistic toxicity networks and biological susceptibility in a quantifiable, time- and 
cost-efficient manner. Toxicologists are only beginning to leverage this powerful tool for such areas as discovery toxicology, 
confirming epigenetic mechanisms of pesticide-induced pulmonary toxicity, establishing the role of nuclear receptors in  
chemical-mediated abnormal behavior and neurotoxicity, and linking occupational exposures with key events in health and 
disease outcomes. This session will highlight how toxicologists are applying CRISPR techniques in cell-based screening assays 
to determine new, temporally relevant mediators of acetaminophen-induced hepatotoxicity, and to elucidate gene-by-environ-
ment interactions required for arsenicals–, formaldehyde–, and dieldrin exposure–related disease development, as well as 
using combined transcriptomic and phenotypic screening in embryo-larval zebrafish to reveal causal links between different 
aryl hydrocarbon receptors, polycyclic aromatic hydrocarbon exposure, and developmental toxicity. The session will conclude 
with a facilitated discussion among speakers and the audience on current and future directions for use of CRISPR in toxicology 
as well as potential barriers to widespread adoption.

Abstract #
 #1156 1:00 PM Advances in CRISPR-Based Molecular and Computational Methods for Assessing Mechanistic 

Underpinnings of Toxicity and Gene-Environment Interactions.  
  1:00 PM Speaker Introduction and Technical Overview.  L. Wehmas. US EPA, Research Triangle Park, NC.
 #1157 1:05 PM Functional Profiling of Toxicants Is Enabling Systematic Understanding of Gene x Environment 

Interactions in Human Disease and Toxicity Development.  C. Vulpe. University of Florida, 
Gainesville, FL.

 #1158 1:25 PM Identification of Novel Regulatory Genes in APAP-Induced Hepatocyte Toxicity by a Genome-
Wide CRISPR-Cas9 Screen.  K. Shortt. University of Missouri School of Medicine, Kansas City, MO. 
Sponsor: L. Wehmas

 #1159 1:45 PM Coupling Targeted Gene Editing and Phenotypic Screening in Zebrafish to Establish Causal Gene-
Environment Relationships.  R. Tanguay. Oregon State University, Corvallis, OR.

  2:05 PM Panel Discussion/Q&A.  L. Wehmas, and D. Gallegos. US EPA, Research Triangle Park, NC.
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Tuesday, March 29, 3:00 PM to 4:30 PM, CC Ballroom 6D

Symposium Session: Disparities in Environmental Chemical Exposure 
and Health Risks

Chair(s): Nardos Tassew, Genentech Inc.; and Babasaheb Sonawane, Georgetown University.
Primary Endorser: Toxicologists of African Origin Special Interest Group
Other Endorser(s): Ethical, Legal, Forensics, and Societal Issues Specialty Section; Women in Toxicology 

Special Interest Group

This session will highlight disparities in environmental chemical exposure and health risks to minority and susceptible popu-
lations. Three examples highlight these disparities: air pollution, lead in drinking water, and electronic waste export from 
industrialized to developing countries. Racial disparities in disease incidence are a public health problem and challenge. These 
disparities are likely due to very complex interactions between genetic, social, lifestyle, and environmental risk factors. The 
influence of environmental risk factors may be substantial; however, the adverse health outcomes are not well recognized in 
communities disproportionately exposed to higher levels of chemicals. Recently, the US EPA examined facilities emitting air 
pollution, as well as the racial and economic profiles of surrounding communities. It was found that African Americans were 
exposed to significantly more particulate matter (PM2.5), which has been associated with lung disease, heart disease, and 
premature deaths. Further, a 2017 study by the National Association for the Advancement of Colored People (NAACP) and the 
Clean Air Task Force found low-income Black Americans are disproportionately exposed to toxic air pollution from the fossil fuel 
industry and they experience elevated levels of asthma, heart disease, and respiratory disease (NHANES, 1999–2014). Unsafe 
drinking water is also a national problem that needs the attention of the scientific community and policy-makers at large. 
More than 18 million Americans got their drinking water from systems with lead contamination violations in 2015, according 
to the recent Natural Resources Defense Council report, including in Flint, Michigan, and others, often affecting vulnerable 
lower-income communities of color. The toxic effects of lead can impact every system in the body, particularly the developing 
brains of young children. Even low levels of lead in the blood have been shown to affect IQ, ability to pay attention, and academic 
achievement. In healthy adults, lead exposure is known to cause adverse cardiovascular and kidney effects, cognitive dysfunc-
tion, and elevated blood pressure. Additionally, it can cause miscarriage, stillbirths, and infertility. Electronic waste (e-waste) is 
also one of the fastest growing pollution problems in the world, with an estimated over 53 million metric tons produced globally 
in 2019. E-waste is mostly exported from developed countries to low-income Asian and African countries where there are no, or 
only minimum, e-waste management policies as well as lax enforcement of their safe disposal. E-waste is recycled to recover, 
mostly by poor women and children, raw materials and resalable parts that can be sold to create income. The purpose of this 
session is to highlight these important topics of public health concern and identify research needs to address disparities of 
chemical exposure in disproportionately affected populations.

Abstract #
 #1160 3:00 PM Disparities in Environmental Chemical Exposure and Health Risks.  
  3:00 PM Introduction.  N. Tassew. Genentech Inc., South San Francisco, CA.
 #1161 3:05 PM Inequality in Exposure to Air Pollutants.  J. Vandenberg. Duke University, Durham, NC. 

Sponsor: N. Tassew
 #1162 3:30 PM Lead Exposure in Drinking Water and Health Risks in Susceptible Populations.  B. Fowler. 

Emory University, Atlanta, GA.
 #1163 3:55 PM The Toxicological Impact on Minorities of the Hazardous Chemicals in Electronic Waste.  A. Kadry. 

University of Maryland, College Park, MD.
  4:20 PM Panel Discussion/Q&A.  B. Sonawane. Georgetown University, Washington, DC.
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Tuesday, March 29, 3:00 PM to 4:30 PM, CC Ballroom 6E

Workshop Session: Application of Next-Generation Risk Assessment Principles 
for Decision-Making

Chair(s): Andreas Schepky, Beiersdorf, Germany; and Maurice Whelan, European Commission Joint Research Centre, Italy.
Primary Endorser: Exposure Specialty Section
Other Endorser(s): Computational Toxicology Specialty Section; Molecular and Systems Biology Specialty Section

Next-generation risk assessment (NGRA) aims to ensure protection of human health. Risk assessment procedures traditionally 
include a numerical comparison of consumer chemical exposures to points of departure (PoD) at which biological effects start 
to be triggered. In addition, toxicity predictions have now turned to new approach methodologies (NAMs), relying on an array 
of in vitro and in silico approaches. For systemic toxicity, the level of information required to evaluate consumer safety requires 
(1) an estimation of the amount of chemical that reaches the systemic compartment after relevant consumer exposure, and (2) 
determination of the bioactivity of the chemical, with dose-response considerations. The first requirement can be met using 
physiologically based kinetic modeling, while the second depends on the availability of in vitro data generated in biologically 
competent human cell lines to generate mechanistic data and provide internal PoD values for biological activity. The combina-
tion of information derived from these two areas enables the determination of the likelihood that consumer-relevant exposures 
lead to a systemic exposure that triggers modes of action (MOAs) and activating pathways at the cellular level. This comparison 
is known as a “bioactivity exposure ratio” (BER). Using these approaches to make safety decisions requires a sufficient level 
of confidence in both the exposure and bioactivity predictions. This session will start with an introduction that will describe 
the paradigm shift from traditional in vivo–based chemical safety assessments to the NGRA approach. The application of this 
approach is especially relevant for the cosmetics industry, which is banned from using in vivo data for safety assessment. 
Therefore, case studies will be presented in which NAMs have been used to evaluate the safety of cosmetic chemicals (e.g., 
UV filters) with regard to systemic toxicity. An important aspect of this work is the combination of exposure predictions with 
NAM-derived PoDs to provide a strong basis for making safety decisions. NAMs also have been used in higher-throughput 
assessments, bringing in screening data from the ToxCast/Tox21 program, to derive a BER for potential risk so that chemicals 
can be prioritized for further testing. The final presentation will provide feedback from the EU-ToxRisk project, in which read-
across case studies were used to develop a concept for the integration of NAM data into human hazard assessment. The 
EU-ToxRisk RAx approach will be compared with Genra. This presentation will offer insight and learnings from the project, as 
well as an outlook on follow-up studies in the RISKHUNT3R project. In all presentations, assessments of uncertainty of the 
NAMs used will be discussed, as well as the level of protection of NGRA.

Abstract #
 #1164 3:00 PM Application of Next-Generation Risk Assessment Principles for Decision-Making.  
  3:00 PM Introduction.  A. Schepky1, N. Hewitt2, M. Varcin2, and G. Ouedraogo3. 1Beiersdorf, Hamburg, Germany; 

2Cosmetics Europe, Brussels, Belgium; and 3L’Oréal Research & Innovation, Clichy, France.
 #1165 3:10 PM Integration of Kinetics and Dynamics Data for Risk Assessment Purposes.  M. Dent. Unilever Safety 

and Environmental Assurance Centre, Colworth, United Kingdom. Sponsor: A. Schepky
 #1166 3:30 PM Utility of Newly Updated NAMs for Risk-Based Prioritization.  C. Ring, K. Isaacs, and J. Wambaugh. 

US EPA, Research Triangle Park, NC.
 #1167 3:50 PM Next-Generation Human Risk Assessment toward Regulatory Acceptance Using Read-Across Case 

Studies.  S. Escher. Fraunhofer Institute for Toxicology and Experimental Medicine, Hannover, Germany. 
Sponsor: A. Schepky

  4:10 PM Panel Discussion/Q&A.  A. Schepky. Beiersdorf, Hamburg, Germany.
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Tuesday, March 29, 3:00 PM to 4:30 PM, CC Ballroom 6C

Workshop Session: Safety Challenges and Development Strategies Unique to 
Biotechnology-Derived Products across Industries

Chair(s): Tod Harper, Amgen Inc.; and Rene Vinas, Coca-Cola Company.
Primary Endorser: Biotechnology Specialty Section
Other Endorser(s): Food Safety Specialty Section; Hispanic Organization of Toxicologists Special Interest Group

Biotechnology, defined as the utilization of cellular and biomolecular processes to develop new products, is a broad field with 
applications in many essential industries such as agriculture and health care. Recent advances in science and technology 
have enabled a new era of biotechnology, creating many exciting novel applications and products. Some notable applications 
of biotechnology with beneficial societal impact include the development of life-saving therapeutics, generation of disease- 
resistant crops, and reduction of greenhouse emissions through use of biofuels. Each new biotechnology application or product 
requires a human or environmental toxicological risk assessment to support marketing of these products. However, due to the 
rapid creation of these diverse products, regulatory guidance may be limited, nonexistent, or not fully up to date to adequately 
frame assessment of the safety of these products. Therefore, creative fit-for-purpose assessment strategies are often neces-
sary. This session aims to illustrate challenges and strategies unique to biotechnology-derived products by bringing together 
experts across several different industries. The speakers will address issues common to biotechnology and highlight unique 
challenges within their specific industries. The first speaker will introduce the field of biotechnology and provide an overview 
of unique applications and the societal impact that biotechnology has had on the global population. The second speaker, 
representing the crop agriculture industry, will describe the robust risk assessment process associated with the development 
and approval of genetically modified (GM) crops utilizing different technologies. The third speaker, representing the “cultivated 
foods” industry, will provide an overview of cell-cultured meat and seafood and the safety assessment needed to market these 
biotechnology-derived foods compared with traditional animal-based food. Potential food safety risks presented by this new 
application of cell culture technology to food, proposed safety assessment frameworks, and US FDA/USDA regulatory pathways 
will be discussed. The final speaker, representing the biopharmaceutical industry, will aim to highlight challenges associated 
with the safety assessment and development of biotechnology-derived therapeutics. Questions, such as what happens when 
there is no pharmacologically relevant species or when immunogenicity in animals greatly reduces drug exposure, will be 
discussed. Additionally, a comparison between the ICH S6(R1) Guideline for biotechnology-derived drugs and the ICH M3(R2) 
Guideline for pharmaceuticals will be reviewed. After the presentations, the panel will discuss opportunities for cross-industry 
learnings and strategies to address these unique challenges in the future.

Abstract #
 #1168 3:00 PM Safety Challenges and Development Strategies Unique to Biotechnology-Derived Products 

across Industries.  
  3:00 PM Introduction and Overview of Biotechnology.  R. Vinas. Coca-Cola Company, Atlanta, GA.
 #1169 3:05 PM Risk Assessment of Genetically Modified Crops.  M. Basu. CropLife America, Washington, DC. 

Sponsor: T. Harper
 #1170 3:30 PM Regulatory and Safety Challenges with Cell-Cultured Meat and Seafood Commercialization. 

 N. Hobayan. BlueNalu, San Diego, CA. Sponsor: T. Harper
 #1171 3:55 PM Nonclinical Safety Challenges and Considerations for Development of Biotechnology-Derived Drugs. 

 T. Harper. Amgen Inc., South San Francisco, CA.
  4:20 PM Panel Discussion/Q&A.  T. Harper. Amgen Inc., South San Francisco, CA.
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Tuesday, March 29, 3:00 PM to 4:30 PM, CC Room 1

Workshop Session: Translating Lead Toxicology: Engaging Stakeholders 
and Communities

Chair(s): Judith Zelikoff, New York University Grossman School of Medicine; and Annie Jarabek, US EPA/ORD.
Primary Endorser: Women in Toxicology Special Interest Group
Other Endorser(s): Exposure Specialty Section; Metals Specialty Section

As evidenced by the recent collaboration between the Society of Toxicology and the Alan Alda Institute for Communicating 
Science, a critical challenge for toxicological science to meet its potential impact and promise to protect public health is the 
clear communication and translation of toxicological knowledge to interested communities and stakeholders. This session 
uses lead (Pb) as a critical case study to explore the science behind our understanding of its toxicology, including how the 
science informs the basis of modeling and exposure mapping tools, and what constitutes effective stakeholder engagement. 
The first speaker will set the stage with a review of the current knowledge base on Pb toxicology in the 21st century. The 
second speaker will provide a presentation on the Pb problem from the perspective of the impacted public. The third speaker 
will describe the development and application of a biokinetic model to aid management decisions at a regional Superfund 
based on children’s soil/dust ingestion rates and blood Pb biomonitoring. The final speaker will discuss ongoing concerns for 
Pb exposures through an environmental justice lens and describe national efforts to screen for Pb exposure “hot spots” using 
advanced geospatial statistical methods in conjunction with mapping/visualization. Together these presentations provide not 
only a current update of the toxicology of Pb, but the perfect case study to illustrate effective translation of toxicological 
knowledge and the benefit of lessons learned using case analyses to better address the problem.

Abstract #
 #1172 3:00 PM Translating Lead Toxicology: Engaging Stakeholders and Communities.  
  3:00 PM Introduction.  J. Zelikoff. New York University Grossman School of Medicine, New York, NY.
 #1173 3:05 PM Lead Contamination and Toxicology in the 21st Century.  M. Costa. New York University Grossman 

School of Medicine, New York, NY.
 #1174 3:15 PM The Lead Legacy Continues.  M. Mays. Water You Fighting For, Flint, MI. Sponsor: J. Zelikoff
 #1175 3:35 PM Estimating Children’s Soil/Dust Ingestion Rates with Blood Lead (Pb) Biomonitoring to Update the 

Integrated Exposure Uptake Biokinetic Model for Pb (IEUBK).  M. Stifelman. US EPA, Seattle, WA.
 #1176 3:55 PM Identifying High Lead (Pb) Exposure Locations in the US with an Environmental Justice Focus. 

 A. Geller. US EPA/ORD, Research Triangle Park, NC. S
  4:15 PM Panel Discussion/Q&A.  A. Jarabek. US EPA/ORD, Research Triangle Park, NC.

Bring toxicology to 
undergraduate institutions  
through the SOT ToxScholar Program.

www.toxicology.org

https://www.toxicology.org/awards/gf/toxscholar.asp
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Since they are taking place in San Diego, California, the listed time for all events is in US Pacific Daylight Time (UTC -7).

Wednesday, March 30, 8:00 AM to 10:45 AM, CC Ballroom 6D

Symposium Session: Applications of Single Cell Profiling Methods to Enhance 
Mechanistic Understanding of Toxicological Responses

Chair(s): David Gallegos, US EPA; and Kelly Bakulski, University of Michigan.
Primary Endorser: Molecular and Systems Biology Specialty Section
Other Endorser(s): Biotechnology Specialty Section; Mechanisms Specialty Section

Recent advances in high-throughput sequencing technologies and analysis methods have yielded unprecedented increases 
in our ability to resolve transcriptomic, genetic, and epigenetic underpinnings of complex biological phenomena. Still, even 
recently, many of these methods have historically relied on bulk cell homogenates from heterogeneous organ regions to profile 
changes occurring in response to toxicant exposure in the greatest proportion of cells. These techniques, while useful, are 
forced to ignore the reality of cell-subtype, state, and response heterogeneity that represent critical considerations in advancing 
our mechanistic understandings of how toxicants and environmental interactions influence biological processes. Recent devel-
opments and advancements in single cell profiling technologies, such as single cell/nucleus RNA-seq, ATAC-seq, and Spatial 
Sequencing, have revolutionized our ability to overcome these limitations and resolve cell-type and response heterogeneity 
in toxicological contexts. This session will exhibit recent uses of these technologies in the field that have contributed critical 
mechanistic understandings of complex toxicological phenomena across multiple organ systems.

Abstract #
 #1177 8:00 AM Applications of Single Cell Profiling Methods to Enhance Mechanistic Understanding of Toxicological 

Responses.  
 #1178 8:00 AM Session Introduction: Advances and Technical Considerations in Single Cell Profiling for Use in 

Mechanistic Toxicology.  D. Gallegos. US EPA, Research Triangle Park, NC.
 #1179 8:30 AM Single Cell Analysis of the Gene Expression Effects of Developmental Lead (Pb) Exposure on the 

Mouse Hippocampus.  K. Bakulski. University of Michigan, Ann Arbor, MI.
 #1180 9:00 AM Single Cell RNA-Seq Reveals Long-Term, Cell Type–Specific Effects of Early-Life Arsenic Exposure 

on Immune Gene Expression.  B. Goodale. Geisel School of Medicine at Dartmouth College, 
Lebanon, NH.

 #1181 9:30 AM Applications of Single Cell Transcriptomics in Dose-Response Assessments of the Effects of Dioxin. 
 R. Nault. Michigan State University, East Lansing, MI.

 #1182 10:00 AM Single Cell RNA Sequencing of Human Embryonic Stem Cell Differentiation Delineates Adverse 
Effects of Toxicants on Embryonic Development.  J. Wu. Stanford University, Stanford, CA.

  10:30 AM Panel Discussion/Q&A.  D. Gallegos1, and K. Bakulski2. 1US EPA, Research Triangle Park, NC; and 
2University of Michigan, Ann Arbor, MI.

https://www.toxicology.org/2022
https://twitter.com/hashtag/2022SOT?src=hash
https://twitter.com/hashtag/ToxExpo?src=hash


 | 96Scientific Sessions—Wednesday

Wednesday, March 30, 8:00 AM to 10:45 AM, CC Ballroom 6B

Symposium Session: Cadmium and the Developmental Origins of Disease: 
The Implication of Early-Life Exposures on Health Later in Life

Chair(s): Chengfeng Yang, Case Western Reserve University; and Jamie Young, University of Louisville.
Primary Endorser: Metals Specialty Section
Other Endorser(s): Mechanisms Specialty Section; Reproductive and Developmental Toxicology Specialty Section

Cadmium is a ubiquitous non-essential metal that has been recognized as an occupational and environmental risk factor for 
decades. Ranking number 7 on the Agency for Toxic Substances and Disease Registry list of environmental chemical hazards, 
cadmium is one of the most common and detrimental metals present in our environment. Over the last century, exposure to 
cadmium has dramatically increased due to its use in the production of batteries, pigments, and plastics. According to the 
US Environmental Protection Agency (US EPA), cadmium has been found in 1,014 of the 1,669 current or former sites on the 
National Priorities List of hazardous waste sites. Although these sites are destined for long-term cleanup, they pose a dangerous 
source of cadmium exposure. Cadmium exposure is associated with adverse health outcomes including cancer, cardiovascular 
disease, type 2 diabetes (T2D), and liver disease. Cadmium’s direct effect on these diseases and the mechanisms by which it 
influences the initiation, progression, and exacerbation of these diseases is not well understood. In addition, the implications 
for early-life exposures to cadmium, leading to increased risk of developing diseases in adulthood, remains understudied. This 
session will first discuss recent epidemiologic studies that address how prenatal exposures to metals are independently or 
jointly associated with metabolic syndrome and T2D risk in offspring and role of essential metal dyshomeostasis in disease 
etiology. Next, novel research using human embryonic stem cells (SCs) and adult SCs showing that cadmium exposure induces 
transformation of normal SCs to cancer-like cells will be discussed. These results suggest embryonic exposures to cadmium 
may result in cancer development later in life. Next, the session will discuss the effect of cadmium on embryonic heart devel-
opment, focusing on the epigenetic regulation of an important cardiogenic transcription factor, Gata4. Then, translational 
work connecting cadmium exposure with preeclampsia, focusing on cadmium-induced modification of placental trophoblast 
function through epigenetic reprogramming of the TGF-ß pathway, will be highlighted. The final presentation will discuss the 
development of a novel in vivo model to study the effect of whole-life (in utero through adulthood) low-dose cadmium expo-
sure on the development of diet-induced liver disease. Overall, the topics and diverse group of individuals (ranging from an 
outstanding trainee and rising star to well-established senior scientists) are timely and of great interest to the field of toxicology. 
The incidence of chronic adult diseases, such as T2D, cardiovascular diseases, and cancer, is on the rise; thus, investigation of 
the impact of early-life environmental exposures on disease development has become of great importance.

Abstract #
 #1183 8:00 AM Cadmium and the Developmental Origins of Disease: The Implication of Early-Life Exposures on 

Health Later in Life.  
  8:00 AM Introduction.  C. Yang. Case Western Reserve University, Cleveland, OH.
 #1184 8:05 AM Comprehensive Review of the Current Understanding of the Relationship between Metal Exposures 

and T2D Risk.  T. Zheng. Brown University, Providence, RI. Sponsor: C. Yang
 #1185 8:35 AM Cadmium and Cancer: Mechanisms and Stem Cell–Associated Modes of Action.  E. Tokar. NIEHS/NTP, 

Research Triangle Park, NC.
 #1186 9:05 AM Prenatal Exposure to Cadmium Induces Hypertrabeculation in Embryonic Heart.  K. Zhang. Texas A&M 

Health Science Center, Houston, TX. Sponsor: C. Yang
 #1187 9:35 AM Cadmium: An Epigenetic Placental Toxicant Tied to Preeclampsia.  R. Fry. University of North Carolina 

at Chapel Hill, Chapel Hill, NC.
 #1188 10:05 AM Whole-Life Exposure to Cadmium Exacerbates Diet-Induced Liver Disease.  J. Young. University of 

Louisville, Louisville, KY.
  10:35 AM Panel Discussion/Q&A.  J. Young1, and C. Yang2. 1University of Louisville, Louisville, KY; and 2Case 

Western Reserve University, Cleveland, OH.
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Wednesday, March 30, 8:00 AM to 10:45 AM, CC Ballroom 6A

Symposium Session: Computational Toxicology Workflows for Prioritization 
and Safety Assessment of Environmentally Relevant Chemicals 

Chair(s): Katie Paul Friedman, US EPA; and Tara Barton-Maclaren, Health Canada.
Primary Endorser: Risk Assessment Specialty Section
Other Endorser(s): Computational Toxicology Specialty Section; In Vitro and Alternative Methods Specialty Section

The landscape of applied in silico and in vitro models referred to as “new approach methods,” or NAMs, which provide rapid 
alternatives for the triage and characterization of hundreds to thousands of chemicals as well as improved mechanistic data 
for hazard assessment, continues to expand. As the complexity and number of fit-for-purpose tools increase, data practitioners 
are creating computational toxicology workflows that provide needed examples of context and application, along with the 
information necessary to extend these works to new sets of chemicals, many of which have limited data. In this session, 
computational approaches focused on advancing data interpretation and integration to enhance the utility of NAMs in regula-
tory decision-making contexts will be explained, including workflows for rapid screening for a broad spectrum of assessment 
needs to more specific hazard identification requirements such as genotoxicity and skin sensitization. Speakers will present 
workflows for (1) data-driven points of departure for genotoxicity; (2) skin sensitization, which is a component of the latest 
developments of the OECD QSAR Toolbox and the first prediction workflow within an OECD guideline; (3) rapid integration of 
data and models for hazard prediction and point-of-departure estimation; (4) target tissue–related points of departure, based 
on in vitro high-throughput phenotypic profiling for toxicity prediction in cell models of liver, lung, and kidney; and (5) efficient 
data-poor chemical triage using a hazard:exposure ratio for thousands of substances with publicly available traditional hazard 
data and NAMs for near- and far-field models of exposure. Importantly, as science advances, these workflows are designed 
such that they may continue to evolve to respond to emerging needs. Presenters from five different countries and organi-
zations–including the Agency for Science, Technology and Research (A*STAR) in Singapore, Danmarks Tekniske Universitet 
(DTU, or the Technical University of Denmark), the European Chemicals Agency, the US EPA, and Health Canada–will provide 
a diverse perspective on the progress of uptake of computational toxicology tools for regulatory toxicology questions. This 
session critically communicates the ongoing international and collaborative efforts to increase confidence and reproducibility 
in the interpretation of NAMs, as well as facilitate practitioner understanding of how the lines of evidence can be integrated to 
support various risk assessment activities from screening and priority setting, to hazard identification, to addressing data gaps 
in a tiered or target testing strategy. Attendees of this dynamic session will gain greater understanding of the current and future 
roles for computational workflows that apply NAMs in safety assessment.

Abstract #
 #1189 8:00 AM Computational Toxicology Workflows for Prioritization and Safety Assessment of Environmentally 

Relevant Chemicals.  
  8:00 AM Introduction.  K. Paul Friedman. US EPA, Research Triangle Park, NC.
 #1190 8:05 AM Advancing In Vitro Genetic Toxicity Testing through the Application of Computational Workflows 

Using New Approach Methodologies and In Vitro to In Vivo Extrapolation.  M. Beal. Health Canada, 
Ottawa, ON, Canada. Sponsor: K. Paul Friedman

 #1191 8:35 AM The OECD QSAR Toolbox as an Integrated Platform for Chemical Screening and Regulatory Risk 
Assessment.  A. Gissi. European Chemicals Agency, Helsinki, Finland. Sponsor: K. Paul Friedman

 #1192 9:05 AM Integration of New Approach Methodologies for Prospective Selection of Chemicals for Additional 
Study.  K. Paul Friedman. US EPA, Research Triangle Park, NC.

 #1193 9:35 AM Chemical Hazard Assessment Based on In Vitro Phenotypic Profiling and Mechanistic Reasoning. 
 L. Loo. Agency for Science, Technology and Research (A*STAR), Singapore, Singapore.

 #1194 10:05 AM Exposure- and Risk-Based Prioritization of Chemical Life Cycle Emissions and Chemicals 
in Consumer Products.  P. Fantke. Danmarks Tekniske Universitet, Lyngby, Denmark. 
Sponsor: K. Paul Friedman

  10:35 AM Panel Discussion/Q&A.  T. Barton-Maclaren1, and K. Paul Friedman2. 1Health Canada, Ottawa, ON, 
Canada; and 2US EPA, Research Triangle Park, NC.
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Wednesday, March 30, 8:00 AM to 10:45 AM, CC Ballroom 6F

Workshop Session: Assay Gaps in the Developmental Neurotoxicity (DNT) New 
Approach Methodologies (NAMs) Battery for Human Health Risk Assessment

Chair(s): Helena Hogberg, Johns Hopkins University Bloomberg School of Public Health; and Ellen Fritsche, IUF—Leibniz 
Research Institute for Environmental Medicine, Germany.

Primary Endorser: Neurotoxicology Specialty Section
Other Endorser(s): In Vitro and Alternative Methods Specialty Section; Risk Assessment Specialty Section

The developing brain is more vulnerable to environmental perturbations than the mature brain, partly due to the complex 
events of neurodevelopment (such as proliferation, migration, and differentiation). Interference with these key processes by 
chemical exposure can contribute to neurodevelopmental disorders in children. The current in  vivo developmental neuro-
toxicity (DNT) guidelines have several challenges and limitations, and consequently regulatory bodies have focused on new 
approach methodologies (NAMs). Over the years, alternative tests and their readiness for regulatory purposes to understand 
the mechanisms and key processes of DNT have been identified. With support from the European Food Safety Authority (EFSA) 
and US Environmental Protection Agency (US EPA), a testing battery of in vitro and nonmammalian assays was selected and 
challenged with ~100 chemicals. At the same time, an Organisation for Economic Co-operation and Development (OECD) 
guidance document is in preparation to inform on the testing battery, its usage, and its interpretation. It was recently discussed 
in a public virtual peer-review meeting organized by the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA), US EPA. 
Although the overall impression by the scientific advisory panel of applying NAMs to DNT was positive, one concern was the 
limited or missed coverage of some critical processes of brain development. These processes include glial cells differentiation, 
maturation, and function; endocrine disruption; and more mechanistic assays such as ontogeny of neurotransmitter function 
(e.g., receptors and neurotransmitter ratio). This session will go beyond the assays in use that have been presented previously 
and focus on key processes currently missing in the NAMs battery for DNT assessment. The introduction will give a short 
overview of the current EFSA/OECD/US EPA in vitro testing battery and the identified gaps. The presenters have been selected 
to present novel assays using, for example, more complex 3D cell cultures, chip platforms, and computational approaches 
that potentially can be incorporated into the battery to enhance the coverage of DNT. The final presentation also will discuss 
integration of other data streams and consideration of critical stages of development when using toxicokinetics to evaluate 
in vitro positive results. All presenters have been encouraged to describe the rationale for the new assays, the benefits, and the 
limitations. Presentations will be followed by an interactive panel discussion about these new assays’ readiness for inclusion in 
the testing battery, with perspectives from academia, government, and industry. Moreover, the presenters will review how the 
battery described in the OECD guidance document can be further improved, additional gaps to consider, and how the approach 
translates to DNT in vivo, preferably in humans. Furthermore, the panel will discuss the challenges and best ways to combine 
and apply the battery of in vitro tests to risk assessment.

Abstract #
 #1195 8:00 AM Assay Gaps in the Developmental Neurotoxicity (DNT) New Approach Methodologies (NAMs) Battery 

for Human Health Risk Assessment. 
  8:00 AM Introduction.  H. Hogberg. Johns Hopkins University Bloomberg School of Public Health, Baltimore, MD.
 #1196 8:10 AM Glia and Endocrine-Related Endpoints Contribute to Hazard Assessment of the Current OECD-EFSA 

Developmental Neurotoxicity (DNT)-In Vitro Battery.  E. Fritsche. IUF—Leibniz Research Institute for 
Environmental Medicine, Düsseldorf, Germany.

 #1197 8:35 AM Consideration of Microglia as a Target Neural Cell for Assessing Developmental Neurotoxic Potential. 
 G. Harry. NIEHS/NTP, Research Triangle Park, NC.

 #1198 9:00 AM Ontogeny of Neurotransmitter Function as an Endpoint for Developmental Neurotoxicity Assessment. 
 H. Hogberg. Johns Hopkins University Bloomberg School of Public Health, Baltimore, MD.

 #1199 9:25 AM The Development and Qualification of 3D Neurological Platforms toward Complex Assays for Myelin 
Development and Toxicity.  L. Curley. AxoSim, New Orleans, LA. Sponsor: H. Hogberg
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 #1200 9:50 AM Using an Integrated Approach to Testing and Assessment to Provide Context for In Vitro Bioactivity 
in the OECD Developmental Neurotoxicity Screening Battery.  S. Marty. Dow, Midland, MI.

  10:15 AM Panel Discussion/Q&A.  E. Fritsche1, and H. Hogberg2. 1IUF—Leibniz Research Institute for 
Environmental Medicine, Düsseldorf, Germany; and 2Johns Hopkins University Bloomberg School of 
Public Health, Baltimore, MD.

Wednesday, March 30, 8:00 AM to 10:45 AM, CC Ballroom 6E

Workshop Session: Communicating Science in an Age of Misinformation 
and Mistrust

Chair(s): Courtney Sulentic, Wright State University; and Barbara Kaplan, Mississippi State University.
Primary Endorser: Women in Toxicology Special Interest Group
Other Endorser(s): Education and Career Development Committee; Ethical, Legal, Forensics, and Societal Issues 

Specialty Section

How do we communicate our science and toxicology to an ever-skeptical public, who seem to put more trust in social media 
posts than in science? This, combined with decreased science literacy that is exacerbated by misinformation, makes taking 
on the job of communicating science a daunting task. Many of us would rather avoid this discussion. However, the current 
pandemic has illustrated the necessity and challenges of effectively communicating science and risk to the public. As a major 
focus of the current Strategic Plan, SOT has recognized this need and is providing an opportunity for select SOT members to 
receive training through the Alan Alda Center for Communicating Science. This is one step in helping members communicate 
more effectively. The purpose of this session is to facilitate these efforts by offering diverse perspectives, including specific tips 
and strategies for effective science communication. The session speakers actively communicate relevant toxicology principles 
to the public, and each speaker will cover a unique perspective: how to explain the frustrating gray areas of science; communi-
cating toxicology to educators and students; tackling social media from two perspectives–one aimed at communicating your 
science to the general public and the other at combating misinformation on social media; and environmental justice issues and 
the importance of taking into account social context when communicating risk. This session will close with a panel discussion 
aimed at involving the audience and expanding the conversation on how to effectively communicate science and toxicology to 
the public.

Abstract #
 #1201 8:00 AM Communicating Science in an Age of Misinformation and Mistrust. 
  8:00 AM Introduction.  C. Sulentic. Wright State University, Dayton, OH.
 #1202 8:05 AM Talking about Toxicology: Some Tips for Explaining the Frustrating Scientific Gray Areas.  B. Kaplan. 

Mississippi State University, Mississippi State, MS.
 #1203 8:30 AM Using the SOT-NCABR (North Carolina Association for Biomedical Research) Partnership to 

Communicate Toxicology to Faculty and Undergraduates.  A. Baines. North Carolina Central University, 
Durham, NC.

 #1204 8:55 AM The Pen Is Mightier: How to Leverage Your Technical Expertise in SciComm.  L. Walker.  
Rutgers, The State University of New Jersey, Piscataway, NJ.

 #1205 9:20 AM Navigating the Risk Landscape: How to Combat Misinformation with Science.  A. Bernstein. 
Michigan State University, East Lansing, MI.

 #1206 9:45 AM Understanding Social Context Is Critical for Communicating about Environmental Justice Issues. 
 C. Lee. US EPA, Washington, DC. Sponsor: C. Sulentic

  10:10 AM Panel Discussion/Q&A.  C. Sulentic1, and B. Kaplan2. 1Wright State University, Dayton, OH; and 
2Mississippi State University, Mississippi State, MS.
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Wednesday, March 30, 8:00 AM to 10:45 AM, CC Room 1

Workshop Session: How Can We Break Down the Silos of Epidemiology, 
Biological Mode of Action (MOA), and Statistical Modeling in Cancer 
Risk Assessment?

Chair(s): Abby Li, Exponent Health Science; and Sabine Lange, Texas Commission on Environmental Quality.
Primary Endorser: Risk Assessment Specialty Section
Other Endorser(s): Carcinogenesis Specialty Section; Regulatory and Safety Evaluation Specialty Section

The process of chemical risk assessment requires integration of evidence from multiple data streams, including animal 
toxicology, human epidemiology, toxicokinetics, and mechanistic and mode of action (MOA) information. In general, each of 
these data streams is assessed in isolation by scientists focused on their areas of expertise. However, the risk assessor must 
holistically integrate the data streams to quantitatively derive a risk estimate that is informed by the best available science and 
that is biologically plausible. The selection of the final dose-response model for quantitative risk assessment from animal or 
epidemiology data is primarily a statistically driven process that relies heavily on use of standardized statistical decision trees 
of accepted statistical software without an integrated consideration of the biological weight of evidence. The purpose of the 
session is to stimulate discussion on approaches for intentional interdisciplinary integration of weight of evidence and MOA 
early in the risk assessment process. This session brings together toxicologists, epidemiologists, statistical modelers, and 
risk assessors from academia, industry, and government. The presenters will provide insight into how each of the individual 
data streams for different lines of evidence have been analyzed and how that data can be iteratively integrated to inform the 
quantitative non-threshold cancer risk assessment. As a springboard for a rigorous panel discussion about approaches for 
integration across disciplinary silos, several of the speakers will include the putative air carcinogen ethylene oxide (EO) as one 
example. The first presentation will set the stage with a general discussion of current challenges in utilizing adverse outcome 
pathway (AOP) analysis, which integrates MOA information into a framework for use in risk assessment, to facilitate early 
transdisciplinary collaboration in risk assessment. The second presentation will discuss how new quantitative and qualitative 
dose-response analysis of genotoxicity data can provide an AOP/MOA-based approach to informing selection of dose-response 
modeling. The third speaker will present how statistical methods applied to epidemiology data can be improved to inform 
quantitative cancer risk assessment. The fourth presentation will use EO as a case study to address the importance of study 
quality evaluation for integrating evidence into a risk assessment based on guiding principles from the US EPA OPP framework 
for incorporating human epidemiologic data into pesticide risk assessments. The final speaker will discuss how the Texas 
Commission on Environmental Quality integrated the evidence and used methods of ground-truthing to produce a biologically 
meaningful cancer risk estimate for EO. A panel discussion will be led by the session Chair, along with an invited discussant and 
additional panelist from the US EPA, to address the broader question of how integration of epidemiology, biological MOA, and 
statistical modeling into dose-response assessment can be realized.

Abstract #
 #1207 8:00 AM How Can We Break Down the Silos of Epidemiology, Biological Mode of Action (MOA), and Statistical 

Modeling in Cancer Risk Assessment? 
  8:00 AM Introduction.  A. Li. Exponent Health Science, San Francisco, CA.
 #1208 8:05 AM Contribution of Mechanistic Frameworks to More Integrative Quantitation in Cancer Hazard 

Characterization and Risk Assessment.  B. Meek. University of Ottawa, Ottawa, ON, Canada.
 #1209 8:30 AM New Frontiers in Dose-Response Modeling of Genotoxicity Data for Risk Assessment.  B. Gollapudi. 

Environmental and Molecular Mutagenesis, Midland, MI.
 #1210 8:55 AM Demystifying Statistical Modeling of Epidemiology Data for the Toxicologist.  C. Valdez-Flores. 

Texas A&M University, College Station, TX. Sponsor: A. Li
 #1211 9:20 AM Applying the US EPA OPP Framework for Epidemiologic Data to Meta-Analysis of EO Epidemiology 

Literature.  K. Keeton1, and G. Marsh2. 1Cardno ChemRisk, Chicago, IL; and 2University of Pittsburgh; 
Cardno ChemRisk, Pittsburgh, PA. Sponsor: A. Li
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 #1212 9:45 AM Overcoming Disciplinary Silos to Ground-Truth Dose-Response Modeling for Cancer Risk 
Assessments: Lessons Learned from EO.  S. Lange. Texas Commission on Environmental Quality, 
Austin, TX.

  10:10 AM Panel Discussion/Q&A.  A. Lowit1, A. Li2, and P. White1. 1US EPA, Washington, DC; and 2Exponent Health 
Science, San Francisco, CA.

Wednesday, March 30, 11:00 AM to 12:20 PM, CC Ballroom 6D

Roundtable Session: Are Animal Studies Still the “Gold Standard”  
for Validating New Approach Methods?

Chair(s): Suzanne Fitzpatrick, US FDA; and A. Wallace Hayes, University of South Florida College of Public Health.
Primary Endorser: In Vitro and Alternative Methods Specialty Section
Other Endorser(s): Food Safety Specialty Section; Regulatory and Safety Evaluation Specialty Section

Over the last decade, there has been an explosion in the development of new approach methods (NAMs) that could serve as 
meaningful alternatives to many types of animal testing. The first (and most critical) step is to determine how to assess the 
relevance of NAMs data to humans. Experimental data from animal studies are currently thought to be needed to validate the 
physiological relevance of in vitro results; however, recent advances in new technologies can mimic human physiology and 
responses with equivalent or better accuracy than some animal models. The following questions need to be addressed for any 
NAM to be used for regulatory assessment: (1) What endpoints are being measured? (2) Are they predictive of in vivo effects? 
(3) Are they translatable and relevant to humans? This session will debate if animal studies should continue to be considered 
the “gold standard” for addressing these questions. Dr. Bailey will argue that the answer is yes, that animal data are essential 
to show concordance to any new NAMs data, and that without animal data, it is impossible to rely on NAMs data for a credible 
risk assessment. Drs. Casey and Baran, on the other hand, will suggest that for some NAMs data, animal studies may no longer 
be needed to demonstrate their relevance to humans. For example, organoids and organs-on-a-chip have demonstrated their 
ability to recapitulate human physiology and disease states. Thus, from both a scientific and an ethical viewpoint, animal 
studies should no longer be considered the gold standard, and animal data should no longer have any role in 21st-century 
validation and risk assessment. Because no single NAM has been developed to replace in vivo animal observations, the debate 
will hinge on whether animals will remain or can be replaced as the standard, a critical issue that continues to prevent the 
adoption of NAMs for regulatory use. Regulatory scientists need to clarify what types of data could replace animal data and if 
side-by-side comparisons are needed to resolve these issues. The panel, consisting of the moderator (Dr. Hayes), the speakers, 
and additional research and regulatory scientists, will hopefully identify a pathway forward.

Abstract #
 #1213 11:00 AM Are Animal Studies Still the “Gold Standard” for Validating New Approach Methods?  
  11:00 AM Is FDA Ready to Accept Nonanimal Data Only?  S. Fitzpatrick. US FDA, College Park, MD.
  11:10 AM Advocating the Value of Animal Biomedical Research.  M. Bailey. National Association for Biomedical 

Research, Washington, DC. Sponsor: S. Fitzpatrick
  11:25 AM Is the Time Near When We Can Begin to Consider a Paradigm Shift?  W. Casey. NIEHS/NTP, Research 

Triangle Park, NC.
  11:40 AM The “Age of Animals” Is Over.  S. Baran. Novartis AG, Maastricht, Netherlands. Sponsor: S. Fitzpatrick
  11:55 AM Panel Discussion with Chairs and Speakers plus Ivan Rusyn, Catherine Willett, and Russell Thomas. 

 S. Fitzpatrick1, I. Rusyn2, C. Willett3, and R. Thomas4. 1US FDA, College Park, MD; 2Texas A&M University, 
College Station, TX; 3Humane Society International, Washington, DC; and 4US EPA, Research Triangle 
Park, NC.
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Wednesday, March 30, 11:00 AM to 12:20 PM, CC Ballroom 6E

Roundtable Session: Challenges with the TSCA Risk Evaluation Assessments 
of Occupational Exposures, Worker Health and Safety, and Risk

Chair(s): Neeraja Erraguntla, American Chemistry Council; and Stan Barone, US EPA.
Primary Endorser: Exposure Specialty Section
Other Endorser(s): Occupational and Public Health Specialty Section; Risk Assessment Specialty Section

With the passage of the Lautenberg Act (Toxic Substances Control Act [TSCA]) in June 2016, US EPA was mandated to prioritize 
all the chemicals as either high-priority chemicals (HPC) or low-priority chemicals and to conduct risk evaluations (RE) only for 
HPC. For the first 10 HPC, US EPA concluded that there are unreasonable risks (e.g., margin of exposure below the target level) 
existing in the manufacture and utilization of chemicals for some conditions of use (CoU) as estimated by applying the assump-
tions and methods in the published RE methodology and utilizing the information received in response to published data calls. 
For these CoU, resolution of risks will be further addressed in risk management. Lessons learned from the first HPC will help 
strengthen subsequent RE. Clarification of the US EPA approach to scoping the RE of HPC will improve stakeholders’ under-
standing of how US EPA will identify the conditions of use (scenarios and activities) that will drive the initiation of high-priority 
candidates by US EPA and its screening review of them. An opportunity exists to harmonize methodologies to ensure consis-
tency and clarity in application of occupational risk principles between the TSCA Section 6 RE process and other approaches. 
For example, the chemical manufacturing industry has made great strides in the areas of worker health and safety in the United 
States and internationally as part of occupational stewardship initiatives and processes for international chemical registration. 
All these risk assessments share a common structure that includes hazard identification, exposure assessment, comparison 
of exposure to health-based occupational exposure limit benchmarks, and implementation of exposure controls. Information 
available in published epidemiological data for workers with potential occupational exposure to chemicals demonstrates a 
commitment to achieving significant reductions in exposures compared with those reported in the past. New unreasonable risk 
determinations for CoU evaluated by US EPA, versus worker safety measures that are already implemented in current industrial 
hygiene best practices and safety assessment, create uncertainty as to what constitutes the necessary risk management 
steps. Harmonization efforts aim to ensure transparency and clarity of understanding on the basis of similarities and differ-
ences among risk assessments presented considering the intent of the risk assessment process.

Abstract #
 #1214 11:00 AM Challenges with the TSCA Risk Evaluation Assessments of Occupational Exposures, Worker Health 

and Safety, and Risk.  
  11:00 AM Introduction.  N. Erraguntla. American Chemistry Council, Washington, DC.
  11:05 AM TSCA Risk Evaluation Process: Role of Exposure in Risk Assessment.  E. Jensen. Dow, Midland, MI.
  11:15 AM TSCA Risk Evaluation Process: Occupational Exposure from Scoping to Risk Characterization. 

 R. Choudhary. US EPA, Washington, DC. Sponsor: S. Barone
  11:25 AM Harmonization Opportunities for Traditional Occupational Hygiene Practice and Occupational 

Assessments under TSCA.  A. Maier. Cardno ChemRisk, Cincinnati, OH.
  11:35 AM Outcome of First 10 Risk Evaluations with Respect to Occupational Conditions of Use.  S. Maberti. 

ExxonMobil Biomedical Sciences Inc., Houston, TX. Sponsor: N. Erraguntla
  11:45 AM Panel Discussion/Q&A.  N. Erraguntla1, and S. Barone2. 1American Chemistry Council, Washington, DC; 

and 2US EPA, Washington, DC.
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Wednesday, March 30, 11:00 AM to 12:20 PM, CC Ballroom 6B

Informational Session: Safer Chemical Tools and Practices: Successes 
in Advancing Safer Chemical Selection on a Global Scale

Chair(s): Margaret Whittaker, ToxServices LLC; and Lauren Brown, ToxStrategies Inc.
Primary Endorser: Sustainable Chemicals through Contemporary Toxicology Specialty Section
Other Endorser(s): Occupational and Public Health Specialty Section

Human health protection is no longer the sole focus of toxicology. Over the past century, toxicology has broadened as a 
discipline. It has transitioned from one focused on studying poisonings in human populations to a discipline dedicated to 
evaluating and preventing adverse effects of chemical, physical, or biological agents on living organisms and the ecosystem, 
including the prevention and amelioration of adverse effects. One way this is accomplished is through the design of safer 
products. Increasingly, guidance pertaining to safer chemical selection and identification, such as the OECD Guidance on Key 
Considerations for the Identification and Selection of Safer Chemical Alternatives published in 2021, challenges toxicologists to 
actively participate in informed substitution activities and adhere to a consistent understanding of the minimum requirements 
to determine whether a chemical alternative is safe. When developing a product or a process, it is critical to know the identity of 
all intentionally added chemicals and residuals within a formulation and to understand the hazard profiles of those chemicals, 
including chemicals potentially formed upon release to the environment. Given that as toxicologists we are responsible for 
acquiring expertise in methods for hazard identification and classification, as well as exposure assessment, toxicologists can 
support formulators by ensuring the following critical actions are undertaken throughout all phases of product formulation and 
manufacturing: (1) eliminate use of chemicals with high hazards; (2) avoid regrettable substitutions (i.e., substituting a chemical 
of concern with a chemical that has a similar, or even more undesirable, hazard profile); (3) design safer products; and (4) enable 
a safe and circular economy. This session will begin with an overview of the concept of safer chemical selection and how it 
varies from the standard risk assessment approach in which toxicologists are historically trained. An overview of tools and 
frameworks that provide the foundation for safer chemical selection will be provided, including those developed by the National 
Academies, the US EPA, nongovernmental organizations, and private sector companies. Speakers will then dive deeply into 
specific tools and resources that toxicologists can use to support those actions: ChemFORWARD’s safer chemical selection 
database and Johnson & Johnson’s Global Aquatic Ingredient Assessment Protocol (GAIA) environmental toxicity assessment 
framework. Lastly, a case study presented by the international apparel company Bolt Threads will demonstrate ways in which 
these tools and frameworks are applied to design and develop products. This session will provide attendees with an under-
standing of the tools and practices that are increasingly being used by toxicologists to minimize regrettable substitution and 
promote the selection of safer chemicals, ingredients, and materials.

Abstract #
 #1215 11:00 AM Safer Chemical Tools and Practices: Successes in Advancing Safer Chemical Selection on a 

Global Scale.  
  11:00 AM Introduction.  M. Whittaker. ToxServices LLC, Washington, DC.
  11:05 AM How to Depart from a Point of Departure Mindset to Avoid Regrettable Substitution.  M. Whittaker. 

ToxServices LLC, Washington, DC.
  11:20 AM Expanding ChemFORWARD Screening to Avoid Regrettable Substitution.  L. Heine. ChemFORWARD, 

Spokane, WA. Sponsor: M. Whittaker
  11:35 AM Application of the Global Aquatic Ingredient Assessment Protocol (“GAIA”) Tool to Identify Safer 

and Sustainable Personal Care Product Ingredients.  H. Swei. Johnson & Johnson, Skillman, NJ. 
Sponsor: M. Whittaker

  11:50 AM Practical Application of OECD Guidance on Key Considerations for the Identification and Selection of 
Safer Chemical Alternatives at Early-to-Mid-Stage Product Development.  L. Sommer. Bolt Threads, 
Emeryville, CA. Sponsor: M. Whittaker

  12:05 PM Panel Discussion/Q&A.  M. Whittaker1, and L. Brown2. 1ToxServices LLC, Washington, DC; and 
2ToxStrategies Inc., Ann Arbor, MI.
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Wednesday, March 30, 1:30 PM to 4:15 PM, CC Ballroom 6E

Symposium Session: Competitive Displacement of Physiologic Metals as a 
Mechanism of Toxicity

Chair(s): Malek El Muayed, Northwestern University Feinberg School of Medicine; and Joshua Edwards, 
Midwestern University.

Primary Endorser: Metals Specialty Section
Other Endorser(s): Mechanisms Specialty Section

Metals play both a toxic role in disease development and an essential role in human physiology. Competition between toxic and 
essential metals is increasingly recognized as a key mechanism for understanding metal toxicity. Here, interference of toxic 
metals with transport pathways and roles of essential metals is an important mechanism for their toxicity. This occurs more 
often between metals of similar chemical and biochemical characteristics. Recently, new techniques facilitated the discovery 
of several new mechanisms of such interactions. This session will illustrate several recent advances in our understanding of the 
complex interactions between essential and non-essential metals using the example of interference of non-essential metals 
with zinc (Zn)- and calcium (Ca)-dependent processes. These two metals were chosen as examples given their wide roles in 
cellular processes, including numerous enzymes (Zn and Ca), zinc finger proteins (Zn), cell adhesion (Ca), tubule formation 
(Ca), cell signaling (Ca), and antioxidant processes (Zn), as well as others. Displacement of Zn or Ca from their respective 
native binding sites by non-essential metals–often with similar ionic radii–has been shown to result in impaired Zn++ or Ca++ 
dependent cellular processes. The intent of the session is to illustrate the basic principles and examples for such interactions 
by leaders in this field using the examples of recent studies on the topic. In addition to presenting mechanisms for essential/
non-essential metal interactions, the presentations will provide insights into techniques used in the underlying studies. This 
will facilitate the dissemination of these techniques and promote further studies and collaborations aimed at examining this 
important topic. Although the presentations will discuss the theme of essential/non-essential metal interference in the context 
of specific disease processes and/or organs, these processes also will be relevant in other contexts. The session is therefore 
anticipated to facilitate collaborations and discussions among investigators focused on a diverse range of organs or disease 
processes where similar interactions are likely to be relevant. Finally, the identified modes of action of toxic metal compounds 
will have a significant impact on the risk assessment of these metals and the potential to propose health-based exposure limits, 
both at the workplace and for the general population.

Abstract #
 #1216 1:30 PM Competitive Displacement of Physiologic Metals as a Mechanism of Toxicity.  
  1:30 PM Introduction.  M. El Muayed. Northwestern University Feinberg School of Medicine, Chicago, IL.
 #1217 1:35 PM Selective Interaction of Arsenic with Zinc Finger Proteins: Implications and Health Effects.  J. Liu. 

University of New Mexico, Albuquerque, NM.
 #1218 2:00 PM Impact of Toxic Metals on Genomic Stability: Role of Interference with Zinc-Dependent DNA Damage 

Response Pathways and Consequences for Risk Assessment.  A. Hartwig. Karlsruhe Institute of 
Technology, Karlsruhe, Germany.

 #1219 2:25 PM Exposure to the Environmental Contaminant Cadmium Causes Pancreatic Islet Dysfunction and 
Altered ß-catenin Expression.  J. Edwards. Midwestern University, Downers Grove, IL.

 #1220 2:50 PM Cadmium-Induced Toxicity in Insulin-Producing Pancreatic ß-Cells through Interference with 
Zn-Dependent Insulin Processing in the Context of Type 2 Diabetes Mellitus.  M. El Muayed. 
Northwestern University Feinberg School of Medicine, Chicago, IL.

 #1221 3:15 PM Both Zn and Cd Induce Cardiac Metallothionein, but Zn Protects, while Cd Damages the Heart in 
Metabolic Syndrome or Diabetes.  L. Cai. University of Louisville, Louisville, KY.

  3:40 PM Panel Discussion/Q&A.  J. Edwards. Midwestern University, Downers Grove, IL.
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Wednesday, March 30, 1:30 PM to 4:15 PM, CC Ballroom 6D

Symposium Session: Role and Mechanisms of Persistent Epigenetic Alterations 
in Toxicological Responses

Chair(s): Patrick Allard, University of California Los Angeles; and Jodi Flaws, University of Illinois at Urbana-Champaign.
Primary Endorser: Reproductive and Developmental Toxicology Specialty Section

One of the most intriguing aspects of the field of toxicology is the ability of toxicants to elicit a delayed biological response in 
which pathophysiological alterations, and in some instances even gene expression changes, remain undetectable until much 
later in life or until generations later. The dysregulation of the epigenome has been proposed as a mechanism underlying 
such delayed toxicological responses. This represents an increasing area of concern since environmental exposures early in 
life may establish a lifelong disease trajectory. However, it is also an area of opportunity for the identification of epigenetic 
biomarkers of future pathologies as well as for the development of intervention methods. This session will examine the role of 
persistent epigenetic alterations caused by environmental exposures in the etiology of developmental and reproductive toxicity 
(DART) and non-DART endpoints across the life course and across generations. The first half of the session will examine how 
multi-’omics, including toxicoepigenomics, platforms can predict tumorigenesis processes later in life in response to early-life 
dichloroacetic acid exposure. These epigenomics tools will be further explored in the applied context of delineating exact point 
of departure in the context of DART studies. The second half of the session will extend the examination to reproductive and 
developmental defects elicited by environmental endocrine disruptors over several generations in the mouse and in zebrafish. 
By including speakers from different sectors, using different model organisms and state-of-the-art epigenomics platforms and 
single cell approaches, it is expected that the session will be of interest to audiences interested in the discovery and transla-
tional implications of persistent epigenomic alterations.

Abstract #
 #1222 1:30 PM Role and Mechanisms of Persistent Epigenetic Alterations in Toxicological Responses.  
 #1223 1:30 PM Introduction: Persistent Epigenetic Alterations in Toxicology.  P. Allard. University of California 

Los Angeles, Los Angeles, CA.
 #1224 1:40 PM Genetic and Epigenetic Alterations Associated with Latent Liver Carcinogenesis due to Early-Life 

Dichloroacetic Acid Exposure in Mice.  B. Chorley. US EPA, Research Triangle Park, NC.
 #1225 2:15 PM Epigenomic Point-of-Departure Modeling for Developmental Toxicity Safety Assessment.  K. Johnson. 

Corteva Agriscience, Indianapolis, IN.
  2:50 PM Q&A Break.  J. Flaws. University of Illinois at Urbana-Champaign, Urbana, IL.
 #1226 3:05 PM The Transgenerational Effects of Phthalates on Female Reproduction.  J. Flaws. University of Illinois 

at Urbana-Champaign, Urbana, IL.
 #1227 3:40 PM Zebrafish as a Model for Induction of Transgenerational Inheritance of Male Infertility due to 

Environmental Contaminants.  T. Baker. University of Florida, Gainesville, FL.
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Wednesday, March 30, 1:30 PM to 4:15 PM, CC Room 7

Workshop Session: Current Status and Future Outlook of Developmental 
Immunotoxicity Testing

Chair(s): Fenna Sillé, Johns Hopkins University Bloomberg School of Public Health; and Victor Johnson, 
Burleson Research Technologies.

Primary Endorser: Immunotoxicology Specialty Section
Other Endorser(s): Regulatory and Safety Evaluation Specialty Section; Reproductive and Developmental Toxicology 

Specialty Section

Developmental immunotoxicity (DIT) occurs when exposure to pharmaceutical and environmental risk factors before adult-
hood, including chemical, biological, physical, or physiological factors, alters immune system development. DIT may elicit 
suppression, exaggeration, or dysregulation of immune responses and therefore may present clinically as altered resistance 
to pathogens, allergic and hypersensitivity reactions, autoimmune disorders, chronic inflammatory diseases, and cancer later 
in life. When evaluating DIT in animal models, specific endpoints are assessed, which can reveal the risk potential for altering 
immune system development. However, linking DIT assessment in animal models with clinical manifestations in human popu-
lations requires that DIT testing evaluate critical windows in immune system development. In addition, pathways leading to 
DIT may not be apparent without the stressors that induce aberrant and detectable responses. This session will provide an 
overview of the current status of and future outlook on developmental immunotoxicity (DIT) testing. It will bring both develop-
mental immunology and immunotoxicology experts together to discuss the historic perspective as well as current and future 
challenges and innovations in the field of DIT. To truly gain an understanding of the initiating events and key perturbations 
responsible for DIT, the field must look to alternative approaches designed to probe these early events in the developmental 
timeline of the immune system. To achieve this goal, development of informative and predictive in vitro technologies will be crit-
ical. The field of DIT will be informed by the most novel advances and paradigms in developmental immunology in humans and 
research models. A comprehensive understanding of immune system development in nonclinical species will improve study 
design and human translatability of in vivo studies through identification of key biological and molecular events and sensitive 
windows during immune development. Understanding how this developmental timeline meshes with what is currently known 
in the field of DIT will further aid in fine-tuning potential key events. All this will be critical for targeted and timely development 
of alternative strategies to probe the key events leading to DIT. How can we leverage existing knowledge in DIT to chart the 
course for development of alternative strategies (in silico, in vitro, nonmammalian species, etc.)? Do we have enough in vivo DIT 
information to serve as training sets for alternative approaches? What are the regulatory status and future needs for DIT, and 
how can alternatives fit into human health risk assessment for DIT? This session is unique from previous DIT sessions at SOT 
as it will initiate a challenge for the future of the field of DIT to look beyond the current approaches and standard nonclinical 
species toward development of precise, predictive, and translatable alternative tools for addressing DIT concerns.

Abstract #
 #1228 1:30 PM Current Status and Future Outlook of Developmental Immunotoxicity Testing.  
  1:30 PM Introduction.  F. Sillé. Johns Hopkins University Bloomberg School of Public Health, Baltimore, MD.
 #1229 1:35 PM The Layered Immune System: A Developmental Necessity.  E. Ghosn. Emory University, Atlanta, GA. 

Sponsor: V. Johnson
 #1230 2:00 PM Comparison of Immune System Development in Nonclinical Species and Humans: Closing 

Information Gaps for Human Translatability.  H. Skaggs. Incyte, Wilmington, DE.
 #1231 2:25 PM Developmental Immunotoxicity Evaluation: What’s Past Is Prologue.  L. Burns Naas. Magnolia 

Toxicology Consulting LLC, Traverse City, MI.
 #1232 2:50 PM Regulatory Considerations for Developmental Immunotoxicity Testing.  L. Rossi. European Chemicals 

Agency, Helsinki, Finland. Sponsor: V. Johnson
 #1233 3:15 PM Current Overview and Challenges in the Identification of Developmental Immunotoxicity Chemicals. 

 V. Johnson. Burleson Research Technologies, Morrisville, NC.
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 #1234 3:40 PM A Path Forward: Current and Future Perspectives on Alternatives to Developmental Immunotoxicity 
Testing.  F. Sillé. Johns Hopkins University Bloomberg School of Public Health, Baltimore, MD.

  4:05 PM Panel Discussion/Q&A.  V. Johnson1, and F. Sillé2. 1Burleson Research Technologies, Morrisville, NC; and 
2Johns Hopkins University Bloomberg School of Public Health, Baltimore, MD.

Wednesday, March 30, 1:30 PM to 4:15 PM, CC Ballroom 6B

Workshop Session: Educating 21st-Century Toxicologists: Making In Vitro and 
In Silico Approaches Part of the Curriculum

Chair(s): Nigel Greene, AstraZeneca; and Emily Golden, Johns Hopkins University.
Primary Endorser: Computational Toxicology Specialty Section
Other Endorser(s): Biological Modeling Specialty Section; In Vitro and Alternative Methods Specialty Section

Most regulatory agencies have committed, either in whole or in part, to transforming regulatory toxicology away from animal 
tests and toward more pathway-based approaches that make use of in  vitro and in  silico tools. However, many graduate 
programs have incorporated in vitro and in silico approaches only in a very limited way. To ensure that the next generation 
of toxicologists is prepared to adopt and further guide this transition, it is vital that graduate programs provide a thorough 
grounding in alternative methods, sometimes referred to as NAMs (new approach methodologies). These methods can include 
IVIVE (in vitro to in vivo extrapolation) models, the use of AOPs (adverse outcome pathways), incorporation of toxicogenomic 
data, chemistry and chemoinformatics, and the statistical knowledge necessary to scrutinize in silico approaches. This session 
will discuss ways that the toxicology curriculum can be grounded in traditional toxicology approaches while also preparing 
students for hazard assessment in the 21st century. The session will open with a regulatory perspective on how pressure to 
adopt alternatives to animal tests is creating a demand for toxicologists with the knowledge of using these new approaches to 
assess chemical hazards; this will be followed by an industry view on the adoption of new in vitro and in silico methods as an 
alternative in risk assessments and the need for better training in these approaches. The third presentation will discuss how 
approaches adopted in the environmental safety community could be further applied in the biomedical arena through increased 
education in alternative methodologies. The final two presentations will focus on the academic viewpoint on how to incorporate 
these new methods and approaches for toxicology into the modern curriculum.

Abstract #
 #1235 1:30 PM Educating 21st-Century Toxicologists: Making In Vitro and In Silico Approaches Part of 

the Curriculum.  
  1:30 PM Introduction.  N. Greene. AstraZeneca, Waltham, MA.
 #1236 1:40 PM Educating 21st-Century Toxicologists and Risk Assessors: A Regulatory Perspective.  L. Scarano. 

US EPA, Washington, DC.
 #1237 2:05 PM Development of New Approach Methods (NAMs) Outpacing the Education and Training of Next-

Generation Toxicologists: A Call to Action.  P. Spencer. ANGUS Chemical Company, Buffalo Grove, IL.
 #1238 2:30 PM The Future of Chemical Safety Education: Bridging Toxicology, Biomedical Science, and Academic 

Research.  D. Macmillan. Humane Society International, Washington, DC. Sponsor: N. Greene
 #1239 2:55 PM Training Toxicologists toward Sustainability: Green Toxicology for a Green New Deal.  A. Maertens. 

Johns Hopkins University, Baltimore, MD. Sponsor: N. Greene
 #1240 3:20 PM Bridging Computational Chemistry and Predictive Toxicology in Graduate Curriculum.  J. Kostal. 

George Washington University, Washington, DC. Sponsor: N. Greene
  3:45 PM Panel Discussion/Q&A.  E. Golden1, and N. Greene2. 1Johns Hopkins University, Baltimore, MD; and 

2AstraZeneca, Waltham, MA.



 | 108Scientific Sessions—Wednesday

Wednesday, March 30, 1:30 PM to 4:15 PM, CC Ballroom 6C

Workshop Session: Tools for Modernizing Ecological Risk Assessment

Chair(s): Kamel Mansouri, NIEHS; and Gina Hilton, PETA Science Consortium International e.V., Germany.
Primary Endorser: Risk Assessment Specialty Section
Other Endorser(s): Exposure Specialty Section; Regulatory and Safety Evaluation Specialty Section

Regulatory agencies conduct ecological risk assessments to evaluate the potential effects/impact from chemical exposure(s). 
To evaluate these potential risks, regulatory agencies require toxicity testing on aquatic, terrestrial, and other nontarget species 
to fulfill requirements of conventional active ingredient pesticides. These ecological toxicity testing requirements have been in 
place for decades; thus, opportunities to modernize may exist. To update ecological risk assessment, agencies are investigating 
what information is currently used to support regulatory decision-making and what tools are available to assess ecological risk. 
The first presentation will highlight an ongoing survey conducted by the Interagency Coordinating Committee on the Validation 
of Alternative Methods (ICCVAM) ecological workgroup to identify cross-agency data needs for ecological toxicity assess-
ment. The next presentation will provide insight into multi-stakeholder collaborations to analyze decades of risk assessment 
information in order to investigate utility of avian and fish toxicity endpoints in regulatory decision-making and the number 
of fish needed to establish a bioconcentration factor to support regulatory decision-making. The following presentation will 
demonstrate the utility of machine learning for quantitative prediction of pesticide fish acute and chronic toxicity. Additionally, 
the next speaker will present on the EcoToxChip (and EcoToxXplorer.ca) as next-generation toxicogenomics tools for chemical 
prioritization and environmental management, with specific examples on how these tools are used to derive transcriptomic 
points of departure, perform chemical read-across, and assess contaminated sites. The last presentation will showcase 
application of an online tool for cross-species toxicity extrapolation called Sequence Alignment to Predict Across Species 
Susceptibility (SeqAPASS) to support risk assessment. This session will include international perspectives from government, 
industry, academia, and nongovernmental organizations to highlight comprehensive collaborations to review and ultimately 
refine approaches to ecological risk assessment while upholding safety and environmental protection.

Abstract #
 #1241 1:30 PM Tools for Modernizing Ecological Risk Assessment.  
  1:30 PM Introduction.  G. Hilton. PETA Science Consortium International e.V., Stuttgart, Germany.
 #1242 1:40 PM Cross-Agency Survey of Ecological Toxicity Data Needs.  N. Garcia-Reyero Vinas. US Army Engineer 

Research and Development Center, Vicksburg, MS.
 #1243 2:05 PM US EPA Perspectives on Applying the 3Rs to Ecological Risk Assessment in Support of the 

Registration of Pesticides.  M. Lowit. US EPA, Washington, DC. Sponsor: K. Mansouri
 #1244 2:30 PM Machine Learning for Quantitative Prediction of Pesticide Fish Acute and Chronic Toxicity.  N. Geitner. 

Syngenta Crop Protection LLC, Durham, NC. Sponsor: K. Mansouri
 #1245 2:55 PM EcoToxChip: A Toxicogenomics Tool for Chemical Prioritization and Environmental Management. 

 N. Basu. McGill University, Sainte-Anne-de-Bellevue, QC, Canada. Sponsor: K. Mansouri
 #1246 3:20 PM Advances in Bioinformatics to Improve Cross-Species Extrapolation of Toxicity Information for 

Chemical Safety Evaluations.  C. LaLone. US EPA, Duluth, MN.
  3:45 PM Panel Discussion/Q&A.  K. Mansouri. NIEHS, Research Triangle Park, NC.
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Wednesday, March 30, 1:30 PM to 4:15 PM, CC Room 1

Workshop Session: Use of Computational Methods for Addressing Occupational 
Safety: Opportunities to Support the 3Rs

Chair(s): Catrin Hasselgren, Genentech Inc.; and Joel Bercu, Gilead Sciences Inc.
Primary Endorser: Computational Toxicology Specialty Section
Other Endorser(s): Occupational and Public Health Specialty Section

In the process of manufacturing chemicals such as pharmaceuticals, agrochemicals, and cosmetics, the occupational safety of 
intermediates and/or the final product is assessed for occupational health hazards. This assessment includes multiple toxicity 
endpoints such as acute toxicity, respiratory and dermal sensitization, eye and dermal irritation, and reproductive and devel-
opmental toxicity. Given the volume of chemicals involved, there is a need to understand the occupational health hazards that 
chemicals pose while still supporting the 3Rs (replace, reduce, refine) for animal testing. The strong push toward the 3Rs, as 
well as factors like speed and cost, has driven an increase in use of alternative in vitro methods as replacements. Additionally, 
the use of computational methods is increasing in this space, with several practical use cases having been published recently. 
Computational methods have the advantage of utilizing the body of historical data already generated in a variety of ways to 
assess the hazards of novel chemicals and pharmaceuticals. The first presentation will focus on applying read-across for 
the assessment of chemical registration and labeling in a regulatory context. The second presentation will provide some 
background and introduce the 3Rs as well as the implementation of in silico models for the endpoint of acute toxicity. The 
presentations will introduce state-of-the-art use cases where industry is applying computational tools for common occupa-
tional illnesses and concerns. These presentations will highlight several cross-industry consortia efforts to identify data gaps 
and targeted data-generation efforts to support model building for specific endpoints and/or chemical classes of concern. All 
the talks present areas where computational toxicology tools are being utilized in the context of ensuring human-relevant safety 
practices. The presentations will be followed by a panel discussion to discuss future opportunities, including how to further the 
usage and acceptance of computational methods. In silico technologies can have a broad impact in occupational toxicology 
both to understand the health hazards chemicals pose as well as to further support the implementation of the 3Rs.

Abstract #
 #1247 1:30 PM Use of Computational Methods for Addressing Occupational Safety: Opportunities to Support 

the 3Rs.
  1:30 PM Introduction.  C. Hasselgren. Genentech Inc., South San Francisco, CA.
 #1248 1:35 PM Grouping and Read-Across Approaches in the Context of REACH.  A. Richarz. European Chemicals 

Agency, Helsinki, Finland. Sponsor: C. Hasselgren
 #1249 2:00 PM Assessment of Whether Acute Toxicity In Silico Models Are Fit for Purpose for Classification and 

Labeling.  G. Myatt. Instem, Columbus, OH. Sponsor: C. Hasselgren
 #1250 2:25 PM Utilization of In Silico Models to Predict Dermal Sensitization Potential in an Occupational Setting. 

 J. Hillegass. Bristol-Myers Squibb Company, New Brunswick, NJ.
 #1251 2:50 PM Peptide Couplers: Occupational Health Hazards and Improvements to In Silico Models for This 

Compound Class.  J. Graham1, and A. Trejo-Martin2. 1Genentech Inc., South San Francisco, CA; and 
2Gilead Sciences Inc., Foster City, CA.

 #1252 3:15 PM Determining Occupational Hazard Control Categories for Biocatalytic Enzymes.  A. Maier1, and 
E. Fung2. 1Cardno ChemRisk, Cincinnati, OH; and 2Cardno ChemRisk, Aliso Viejo, CA.

  3:40 PM Panel Discussion/Q&A.  J. Bercu. Gilead Sciences Inc., Foster City, CA.



 | 110Scientific Sessions—Wednesday

Wednesday, March 30, 1:30 PM to 4:15 PM, CC Ballroom 6F

Informational Session: Making Your Data FAIR for Your Future Self and Others

Chair(s): George Woodall, US EPA/ORD; and Stephanie Holmgren, NIEHS.
Primary Endorser: Scientific Liaison Coalition
Other Endorser(s): Risk Assessment Specialty Section; Specialty Section Collaboration and Communication Group

The adoption of FAIR (findable, accessible, interoperable, and reusable) data practices has begun to pervade all scientific 
disciplines. Besides being essential to good scientific practice and facilitating a data generator’s ability to recall what was 
done to generate previous research, FAIR data also enable others (whether primary researchers, computational researchers, or 
risk assessors/regulators) to better understand how the data were generated and reuse them to advance scientific knowledge 
and support toxicological assessments or other translational science applications. The Scientific Liaison Coalition (SLC), a 
partnership among health science organizations of which SOT is a primary member, has been considering the benefits of 
applying FAIR data principles for toxicological data through a series of webinars; these events were seminal to the creation of 
this session. The session will start with international and society efforts underway to advance FAIR principles that accelerate 
scientific discovery by promoting research transparency and encouraging collaboration. The latter half of the session will 
highlight successful efforts in making toxicological data FAIR and how doing so can advance toxicological research from basic 
investigations to systematic reviews supporting health risk assessments and regulatory actions. This session will facilitate a 
broad discussion among toxicologists of the advantages and challenges to applying FAIR data principles in toxicology, specific 
benefits to the internal research group, and how use of these principles in toxicology will facilitate assessing human health risks 
from chemical exposures. After the speaker presentations, this session will conclude with a moderated discussion to more 
fully investigate the role of scientific societies in encouraging FAIR data principles. Questions to be probed include: (1) Should 
professional societies take an active role in ensuring their scientific fields remain at the leading edge of trends in communi-
cating research results? (2) What can professional societies do to support FAIR data principles? (3) What are the barriers to 
making toxicological data FAIR, and what can be done to surmount them (e.g., lack of a repository for toxicological data; lack of 
tools and standard file formats for working with toxicological data)?

Abstract #
 #1253 1:30 PM Making Your Data FAIR for Your Future Self and Others.  
  1:30 PM Opening Remarks.  G. Woodall. US EPA/ORD, Research Triangle Park, NC.
  1:35 PM Introduction and the Environmental Health Language Collaborative.  S. Holmgren. NIEHS, Research 

Triangle Park, NC. Sponsor: G. Woodall
  1:50 PM Why FAIR Data Matters.  C. Kirkpatrick. GO FAIR, La Jolla, CA. Sponsor: G. Woodall
  2:15 PM Research Data Alliance: Enabling FAIR Data within and across Domains.  R. Koskela. Research Data 

Alliance, Albuquerque, NM. Sponsor: G. Woodall
  2:40 PM Implementing FAIR Data Principles at American Chemical Society Publications.  A. Hunter. American 

Chemical Society, Washington, DC. Sponsor: G. Woodall
  3:05 PM A Case Study for Making Research Data FAIR.  R. Nault. Michigan State University, East Lansing, MI.
  3:30 PM Supporting FAIR Chemical Safety Assessments.  M. Angrish. US EPA, Research Triangle Park, NC.
  3:55 PM Panel Discussion/Q&A.  G. Woodall. US EPA/ORD, Research Triangle Park, NC.
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Since they are taking place in San Diego, California, the listed time for all events is in US Pacific Daylight Time (UTC -7).

Thursday, March 31, 8:30 AM to 11:15 AM, CC Ballroom 6D

Symposium Session: Hypertensive Disorders of Pregnancy: 
Environmental Influences, Biomarkers, and Models

Chair(s): Samantha Snow, ICF International Inc.; and Sue Fenton, NIEHS/NTP.
Primary Endorser: Reproductive and Developmental Toxicology Specialty Section
Other Endorser(s): Mechanisms Specialty Section; Women in Toxicology Special Interest Group

Hypertensive disorders of pregnancy (HDP) refer to a spectrum of syndromes that may include gestational hypertension, 
preeclampsia, eclampsia, and chronic hypertension with superimposed preeclampsia. Collectively, HDP affect approximately 
10% of pregnancies worldwide and are leading causes of maternal and fetal morbidity and mortality, especially among women 
of color. Hypertension during pregnancy can have long-term adverse effects on both mother and child. Mothers who experience 
HDP are at a greater risk for developing cardiovascular disease, type 2 diabetes, and stroke later in life. HDP also are associated 
with greater risks of preterm delivery, small for gestational age, and a range of related neonatal diseases. Furthermore, infants 
born to mothers with HDP also experience higher rates of latent endocrine, nutritional, and metabolic diseases later in life. 
Associations between environmental chemical exposures and risk for HDP have been reported in women. However, environ-
mental factors causing HDP in animal models and their link to human-relevant biomarkers of disease are not well understood. 
This session will explore (1) some of the contributing risk factors for HDP in women, who is most affected, and potential dispar-
ities that need further research; (2) the evidence that is needed to understand patient-specific underlying influences affecting 
risk for HDP, such as environmental and built-environment stressors, and how contemporary tools may be used to predict 
HDP; and (3) state-of-the-science evidence from the literature on environmental contributors to HDP risk, biomarkers that are 
being used to identify women at risk for HDP, and how those biomarkers may be applied to toxicology studies. The second 
half of the session will emphasize studies in which links are being made between chemical contributors to disease and mech-
anisms of action: (4) perfluoroalkyl substances (PFAS) appear to affect preeclampsia risk in women in a way that is specific 
to preeclampsia subtype and independent of angiogenic pathways; (5) the PFAS known as PFBS perturbs placenta function 
in women, so PFBS and a contemporary water mixture of PFAS are being explored for mechanisms of placental dysfunction 
in a rabbit model; and (6) Doppler ultrasound, often used to evaluate fetal heartbeat, also can detect potential adverse blood 
flow patterns in the uterine and spiral arteries of rats and mice and has been associated with adverse pregnancy outcomes 
in studies evaluating the effects of cadmium and ozone. Translational approaches that converge knowledge of biomarkers in 
women and environmental risk factors in toxicologic models, and establish scientific confidence in predictive biomarkers, are 
needed to better prevent HDP from affecting both mother and newborn.

Abstract #
 #1254 8:30 AM Hypertensive Disorders of Pregnancy: Environmental Influences, Biomarkers, and Models.  
  8:30 AM Introduction.  S. Fenton. NIEHS/NTP, Research Triangle Park, NC.
 #1255 8:40 AM Maternal Morbidity and Mortality: Physiologic Risk Factors and Disparities Contributing to 

Hypertensive Disorders of Pregnancy (HDP).  S. Carmichael. Stanford Medicine, Stanford, CA. 
Sponsor: S. Snow

 #1256 9:00 AM Hypertensive Disorders of Pregnancy in High-Risk Pregnancies: Emerging Techniques to Evaluate 
Environmental Exposures.  T. Manuck. University of North Carolina at Chapel Hill, Chapel Hill, NC.

 #1257 9:20 AM Identification of Emerging Biomarkers of Hypertensive Disorders of Pregnancy in Women for Use 
in Environmental Health Animal Studies Using Interactive Evidence Mapping.  B. Beverly. NIEHS, 
Research Triangle Park, NC.

  9:40 AM Panel Discussion 1.  S. Fenton. NIEHS/NTP, Research Triangle Park, NC.
 #1258 9:55 AM Maternal Levels of Perfluoroalkyl Substances (PFAS) in Women during Early Pregnancy in Relation to 

Preeclampsia Subtypes and Biomarkers of Preeclampsia Risk.  P. Bommarito. NIEHS, Durham, NC.

https://www.toxicology.org/2022
https://twitter.com/hashtag/2022SOT?src=hash
https://twitter.com/hashtag/ToxExpo?src=hash
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 #1259 10:15 AM Placenta: The Link between Perfluorobutanesulfonic Acid or a North Carolina PFAS Mixture and 
Hypertensive Disorders of Pregnancy in Humans and Rabbits.  L. Feng. Duke University, Durham, NC. 
Sponsor: S. Snow

 #1260 10:35 AM The Use of Doppler Ultrasonography in Quantifying Pre-eclamptic Risk in Rodents: Insights from 
Maternal Exposures to Ozone and Cadmium.  C. Miller. US EPA, Research Triangle Park, NC.

  10:55 AM Panel Discussion 2.  S. Snow. ICF International Inc., Durham, NC.

Thursday, March 31, 8:30 AM to 11:15 AM, CC Ballroom 6C

Symposium Session: In Vitro Considerations for Predicting Retinal Toxicities

Chair(s): Vladimir Bantseev, Genentech Inc.; and Andrea Rodrigues, PYC Therapeutics.
Primary Endorser: Ocular Toxicology Specialty Section
Other Endorser(s): Biotechnology Specialty Section; Northern California Regional Chapter

The advent of intravitreal (ITV) ocular biotherapeutics has revolutionized the treatment of retinal diseases and brought 
immense medical benefits to patients. While substantial experience was gained on the nonclinical safety toxicology study 
design, dose selection, endpoint evaluation, and data interpretation to enable clinical development, novel modalities or formu-
lation excipients are evaluated via in vivo ITV studies. Currently, availability of complex in vitro, in silico, and ex vivo tools for 
predicting in vivo ITV retinal toxicities are in the early stages of considerations. The goal of this session is to share the current 
knowledge and strategies for in vitro consideration for predicting toxicities and promote further innovative research in this 
novel area. The industry and academia experts will share experience, case examples, and data from recent years as well as 
provide thought-provoking strategies as the initial steps, with an ultimate goal to identify complex in vitro systems that will 
predict retinal toxicities in the near future. The first speaker will discuss considerations for in vitro evaluation of retinal toxicities, 
share challenges, and review strategies. Ocular toxicity and drug disposition are currently evaluated in vivo only. The second 
speaker will bring a concept of organotypic ocular perfusion system as an application, discussing advantages and limitations 
of the system. Novel and highly human-specific therapeutic modalities for retinal diseases present a challenge that limits the 
pharmacologically relevant cross-reactive animal species available for nonclinical assessment. The third speaker will highlight 
examples of recent developments in complex in vitro retinal models for the advancement of drug discovery and opportunities 
for the application as predictive in vitro models for retinal drug safety testing. Currently available in vitro models for use in 
retinal research lack the complexities of retinal structure. The fourth speaker will discuss the development of human-induced 
pluripotent stem cell (hiPSC)-derived retinal organoids and their potential application for in vitro evaluation of retinal toxicities. 
Limitations and opportunities of this complex in vitro system will be discussed. In vitro to in vivo translatability of retinal toxicity 
is often unknown. The final speaker will share a case study for the in vitro (primary human retinal pigment epithelial cells) to 
in vivo (rabbits and cynomolgus monkeys) correlation of two novel sustained delivery formulations for ITV administration. At the 
end, a Q&A session will engage the audience on the presented topics for further discussion. Attendees of this session will have 
a better understanding of the current approaches and strategies for the in vitro considerations for predicting retinal toxicities.

Abstract #
 #1261 8:30 AM In Vitro Considerations for Predicting Retinal Toxicities.  
  8:30 AM Introduction.  V. Bantseev. Genentech Inc., Redwood City, CA.
 #1262 8:35 AM Considerations for Utilizing Complex In Vitro Tools and In Silico Systems to Predict Retinal Toxicity 

following ITV Administration.  N. Tassew. Genentech Inc., South San Francisco, CA.
 #1263 9:05 AM Application of Organotypic Ocular Perfusion to Assess Intravitreal Drug Toxicity and Disposition. 

 J. Sivak. University of Toronto, Toronto, ON, Canada. Sponsor: V. Bantseev
 #1264 9:35 AM Retinal In Vitro Models for Drug Safety Testing: Challenges and Opportunities.  S. Kustermann. 

F. Hoffmann-La Roche Ltd., Basel, Switzerland.
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 #1265 10:05 AM Application of Human-Induced Pluripotent Stem Cells (hiPSC)-Derived Retinal Organoids for 
In Vitro Drug Development: Limitations and Opportunities.  V. Chichagova. NewCells Biotech Limited, 
Newcastle Upon Tyne, United Kingdom. Sponsor: V. Bantseev

 #1266 10:35 AM In Vitro to In Vivo Correlation of Retinal Toxicity Utilizing Primary Human RPE Cells: ITV of Acetyl 
Triethyl Citrate and Benzyl Benzoate in Monkeys and Rabbits as an Example.  R. Andaya. Genentech 
Inc., South San Francisco, CA. Sponsor: V. Bantseev

  11:05 AM Panel Discussion/Q&A.  A. Rodrigues. PYC Therapeutics, San Diego, CA.

Thursday, March 31, 8:30 AM to 11:15 AM, CC Room 1

Symposium Session: Lung Lipids in Xenobiotic-Induced Tissue Injury and 
Disease Pathogenesis

Chair(s): Jonathan Shannahan, Purdue University; and Kymberly Gowdy, Ohio State University.
Primary Endorser: Inhalation and Respiratory Specialty Section
Other Endorser(s): Mechanisms Specialty Section

Accumulating evidence suggests that disruption in lung lipids is a key factor contributing to the toxicity of diverse pulmonary 
toxicants. Lipids are readily oxidizable targets that can facilitate inflammation, injury, and physiological dysfunction. The lung 
is a lipid-rich organ that is persistently challenged by a variety of inhaled insults, including particulate matter, reactive gases, 
and chemical agents, as well as pathogens that can induce pulmonary inflammation and injury leading to diminished lung 
function and chronic disease. Recently, investigations have begun to highlight the importance of lipid dysregulation in the 
lung inflammation and injury induced following xenobiotic exposures. This session aims to provide an overview of our current 
knowledge concerning the toxicological and pathological consequences associated with xenobiotic-induced disruption of 
pulmonary lipid homeostasis. Specifically, the session will critically examine signaling via pulmonary lipids and their bioactive 
metabolites following inhaled exposures. This session will examine a variety of xenobiotics as well as toxicological mecha-
nisms by which lipid dysregulation contributes to pulmonary inflammation and injury. Specifically, presentations on ozone, 
nanoparticles, mustard gas, and aerosols generated from electronic nicotine delivery systems will be included. Further, it will 
specifically address biological variables, such as sex and the presence of underlying chronic disease, that can differentially 
impact lipid homeostasis, resulting in variable adverse pulmonary health effects. Toxicity mechanisms related to pulmonary 
lipid dysregulation include xenobiotic-induced alterations in lipid metabolism, inflammation signaling (initiation and resolu-
tion), biocorona formation, macrophage polarization, and modified susceptibility to pathogen challenges. Overall, participants 
attending this session will gain knowledge regarding the field’s current understanding of lipid-mediated pulmonary toxicity 
following xenobiotic exposures.

Abstract #
 #1267 8:30 AM Lung Lipids in Xenobiotic-Induced Tissue Injury and Disease Pathogenesis.  
 #1268 8:30 AM Introduction to Lipids in Pulmonary Toxicology.  I. Jaspers. University of North Carolina at Chapel Hill, 

Chapel Hill, NC.
 #1269 8:40 AM Emerging Roles for Sterols in Pulmonary Innate Immunity and Resilience.  M. Fessler. NIEHS, Research 

Triangle Park, NC. Sponsor: J. Shannahan
 #1270 9:10 AM Sex and the Pulmonary Lipidome in Xenobiotic-Induced Inflammation.  K. Gowdy. Ohio State University, 

Columbus, OH.
 #1271 9:40 AM Lipid-Mediated Mechanisms of Exacerbated Nanoparticle-Induced Pulmonary Toxicity in Metabolic 

Syndrome.  J. Shannahan. Purdue University, West Lafayette, IN.
 #1272 10:10 AM Role of Lung Lipids in Macrophage Foam Cell Formation and Pulmonary Fibrosis.  D. Laskin. 

Rutgers, The State University of New Jersey, Piscataway, NJ.
 #1273 10:40 AM Chronic Exposure to Electronic Cigarettes Disrupts Lipid Homeostasis in the Lungs.  F. Kheradmand. 

Baylor College of Medicine, Houston, TX. Sponsor: J. Shannahan
  11:10 AM Concluding Remarks.  J. Shannahan. Purdue University, West Lafayette, IN.
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Thursday, March 31, 8:30 AM to 11:15 AM, CC Ballroom 6A

Symposium Session: Optimizing the Design of Repeated-Dose Animal Studies 
to Inform Human Health Risk Assessment by Integrating Exposure, In Vitro, 
and In Silico Data

Chair(s): Qiang Zhang, Emory University; and Jeanne Domoradzki, Corteva Agriscience.
Primary Endorser: Regulatory and Safety Evaluation Specialty Section
Other Endorser(s): Biological Modeling Specialty Section; Exposure Specialty Section

Next-generation risk assessment increasingly adopts animal alternative approaches; however, the need for certain fit-for- 
purpose animal testing is expected to remain in the foreseeable future. Such testing provides unique information that is 
unmatched by the alternatives, including systemic exposure, cross-scale endpoint responses, dose-response relationships, and 
insight into the role of toxicokinetics and potential mechanisms of toxic action. It is crucial to optimize the study design of long-
term, repeated-dose testing by leveraging complementary data with a mindset of minimizing animal use. Many data generated 
from in vitro, in silico, and exposure assessment methods can be integrated to help optimize several aspects of animal study 
design, including dose selection, and identification and monitoring of biomarkers predictive of apical adverse outcomes. The 
initial step is dose selection via understanding human exposure scenarios and how they drive systemic exposure. Through 
several case studies, the first presentation will highlight that many rigorously scrutinized and peer-reviewed exposure data 
resources and approaches can be utilized to estimate exposures. The second presentation will introduce a range of resources, 
including in vitro and in silico approaches, databases, and computational models, that can be compiled into toolboxes to esti-
mate systemic exposure. OECD principles and other guidelines for validating in silico methods will be highlighted to encourage 
the generation of reproducible and reliable kinetic data. The third presentation will illustrate the utilization of physiologically 
based pharmacokinetic models to optimize animal toxicity studies with several examples, including calculating dose metrics 
relevant to toxicity and predicting the impact of nonlinear kinetics on the relationship between administered doses and systemic 
exposure. The fourth presentation will focus on how to extract mechanistic mode-of-action/adverse outcome pathway (MOA/
AOP) information from biochemical, molecular, and ‘omic assays to identify sensitive biomarkers/bioindicators for monitoring 
progression of adverse outcomes in longer-term in vivo studies. These mechanism-based biomarkers can be used in lieu of 
traditional satellite in vivo studies to inform study design. The last presentation will summarize an integrated weight of evidence 
approach that collectively leverages existing and new science and a combination of in vitro and in silico techniques to replace or 
reduce the use of animals. Optimal study design will be presented illustrating how exposure, in vitro studies, short-term in vivo 
studies with integrated endpoints, MOA/AOP hypothesis, and computational modeling can be used to design long-term studies 
that are more interpretable and relevant to human risk assessment.

Abstract #
 #1274 8:30 AM Optimizing the Design of Repeated-Dose Animal Studies to Inform Human Health Risk Assessment by 

Integrating Exposure, In Vitro, and In Silico Data.  
  8:30 AM Introduction.  Q. Zhang. Emory University, Atlanta, GA.
 #1275 8:35 AM Consideration of Exposure in the Design of Repeat-Dose Toxicity Studies.  M. Embry. HESI, 

Washington, DC.
 #1276 9:00 AM An In Vitro/In Silico Toolbox for Estimating Chemical-Specific Kinetic Processes.  A. Paini. esqLABS 

GmbH, Saterland, Germany.
 #1277 9:25 AM Applying Physiologically Based Pharmacokinetic (PBPK) Modeling to Design and Optimize Animal 

Toxicity Studies.  C. Tan. US EPA, Research Triangle Park, NC.
 #1278 9:50 AM Using Adverse Outcome Pathways (AOPs) to Support Tiered-Testing Strategies for Toxicity 

Assessment.  S. Edwards. RTI International, Durham, NC.
 #1279 10:15 AM Integrated Weight of Evidence (WoE) Approach to Optimize Animal Toxicity Studies.  J. Domoradzki. 

Corteva Agriscience, Indianapolis, IN.
  10:40 AM Panel Discussion/Q&A.  J. Domoradzki1, and Q. Zhang2. 1Corteva Agriscience, Indianapolis, IN; and 

2Emory University, Atlanta, GA.
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Thursday, March 31, 8:30 AM to 11:15 AM, CC Room 7

Symposium Session: PFAS Sum versus Some? The Science and Policy of Mixtures

Chair(s): Thomas Webster, Boston University School of Public Health; and Jennifer Schlezinger, Boston University 
School of Public Health.

Primary Endorser: Mixtures Specialty Section
Other Endorser(s): Exposure Specialty Section; Risk Assessment Specialty Section

Human exposure to per- and polyfluoroalkyl substances (PFAS) is ubiquitous, with mixtures of PFAS detected in drinking water, 
food, household dust, and other exposure sources as well as human serum. A current major effort for regulatory agencies 
is setting limitations for PFAS mixture concentrations in drinking water, typically focusing on a small number of compounds 
(PFAS limits in food and other media also are proposed). The connection between concentrations in water and human serum 
is important for cross-species extrapolation, the use of epidemiologic data, and risk communication. Toxicologists also are 
working on understanding the ways in which PFAS may work together additively or interact (e.g., synergistically), contrasting 
experimental results with models such as relative potency factors, dose addition, and generalizations of the latter. They also 
are applying new approach methodologies to less well-studied PFAS that are not yet covered by regulations. This session will 
compare efforts in the scientific and regulatory communities on this important problem. A goal of the session is to identify 
gaps between what the science tells us and the needs of regulators and risk assessors. The speakers will be briefly introduced 
by the Chair, providing an overview of scientific and policy aspects of PFAS exposure and mixtures and outlining the structure 
of the session. The first speaker will describe the basis for the Massachusetts drinking water standard using the sum of the 
concentrations of five PFAS. The second speaker will discuss pharmacokinetic models linking exposure (including water) to 
four PFAS to human serum levels. The third and fourth speakers will discuss toxicological experiments examining effects of 
PFAS mixtures: in vitro testing of PFAS mixtures using a PPARalpha reporter system, comparing results with various mixtures 
prediction models, and cellular expression changes in human primary hepatocytes with complex interactions observed. Given 
the very large number of PFAS–with lack of much data on most–the final speaker will discuss options being considered in the 
EU for alternative regulatory mechanisms such as class approaches that require less data than traditional risk assessment. The 
speakers will be followed by a panel discussion session, with the goal of identifying gaps, research needs, and policy questions. 
This session is designed for laboratory scientists, modelers, risk assessors, and regulators. Attendees will learn about current 
laboratory methods being used to examine effects of PFAS mixtures, the real-world practices and needs of regulators, and 
research questions that can be explored to help fill the gap between these communities.

Abstract #
 #1280 8:30 AM PFAS Sum versus Some? The Science and Policy of Mixtures.  
  8:30 AM Introduction.  T. Webster. Boston University School of Public Health, Boston, MA.
 #1281 8:35 AM MassDEP’s Subgroup Approach to Regulating PFAS Mixtures in Drinking Water.  M. Smith, and S. Baird. 

Massachusetts Department of Environmental Protection, Boston, MA.
 #1282 9:00 AM Data Needs for PFAS Pharmacokinetic Models.  M. Lynch1, W. Chiu2, C. Lay1, and R. Rogers3. 1Abt 

Associates Inc., Cambridge, MA; 2Texas A&M University, College Station, TX; and 3CDC/ATSDR, 
Atlanta, GA.

 #1283 9:25 AM Predicting the Effects of Per- and Polyfluoroalkyl Substance Mixtures on Peroxisome Proliferator-
Activated Receptor Alpha Activity In Vitro.  G. Nielsen, J. Schlezinger, W. Heiger-Bernays, and 
T. Webster. Boston University School of Public Health, Boston, MA.

 #1284 9:50 AM Understanding PFAS-PFAS Interactions in Hepatocyte and Mouse Models of Steatosis.  A. Slitt. 
University of Rhode Island, Kingston, RI.

 #1285 10:15 AM Preventing Harm from PFAS: How Much Knowledge of Toxicology Is Needed?  X. Trier. European 
Environment Agency, Copenhagen, Denmark. Sponsor: T. Webster

  10:40 AM Panel Discussion/Q&A.  J. Schlezinger, and T. Webster. Boston University School of Public Health, 
Boston, MA.
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Thursday, March 31, 8:30 AM to 11:15 AM, CC Ballroom 6F

Symposium Session: State-of-the-Science on Thyroid Hormone Regulation and 
Disruption during Neurodevelopment

Chair(s): Bethany Hannas, Corteva Agriscience; and Katherine O’Shaughnessy, US EPA.
Primary Endorser: Reproductive and Developmental Toxicology Specialty Section
Other Endorser(s): Neurotoxicology Specialty Section; Risk Assessment Specialty Section

Thyroid hormone signaling controls normal metabolism, growth, reproduction, and neurodevelopment. Recently, thyroid hormone 
endpoints have been incorporated into numerous regulatory guideline studies used for safety testing of chemicals, given that 
thyroid hormones play integral roles in brain development. There has been considerable discussion regarding the interpretation 
of serum thyroid hormone data and whether these testing strategies in rodents are a suitable model for humans. Furthermore, 
there is uncertainty with regard to the impact of thyroid hormone changes on neurodevelopment endpoints depending on the 
molecular initiating event. For example, do compounds that impact circulating levels of thyroid hormones through indirect 
mechanisms (i.e., liver enzyme induction) have the potential to impact neurodevelopment-like compounds acting directly on 
the thyroid gland? This session will focus on the current state-of-the-science regarding the evaluation of thyroid-disrupting 
chemicals, including data gaps in quantitative adverse outcome pathways (AOPs), implications of species differences in thyroid 
hormone regulation for extrapolating between toxicity models and humans, and current and future research directions to fill 
these gaps. The first presenter will focus on the output of the ECETOC Thyroid Task Force, convened to compile and enhance 
current knowledge of maternal thyroid hormone imbalance and neurodevelopmental effects in the progeny in the context of 
new European Union regulatory requirements. The next presentation will provide clinical perspectives on thyroid hormone 
imbalance in pregnant women and relevance of neurodevelopmental parameters evaluated in toxicity studies. The following 
presenter will describe how to expand our understanding of the mechanisms by which normal thyroid function is perturbed 
by external stressors by introducing a machine-learning approach to compiling data for organizing thyroid AOPs and how this 
could be leveraged as a decision-making tool. Finally, the last two presentations will describe primary research focused on 
model compounds for either indirect- or direct-acting thyroid hormone effects. These presentations will profile the impact of 
different MIEs on downstream key events potentially leading to developmental neurotoxicity adverse outcomes. This session 
will provide a timely showcase of research and data gap filling that will be valuable in thyroid regulatory decision-making.

Abstract #
 #1286 8:30 AM State-of-the-Science on Thyroid Hormone Regulation and Disruption during Neurodevelopment. 
  8:30 AM Introduction.  B. Hannas. Corteva Agriscience, Newark, DE.
 #1287 8:35 AM ECETOC Thyroid Task Force Outcome: Toward a Science-Based Testing Strategy to Identify Maternal 

Thyroid Hormone Imbalance and Neurodevelopmental Effects in the Progeny.  S. Melching-Kollmuss. 
BASF SE, Ludwigshafen, Germany. Sponsor: B. Hannas

 #1288 9:05 AM Human Evidence on the Association of Maternal Thyroid Hormone Availability and Fetal 
Neurodevelopment.  T. Korevaar. Erasmus University Medical Center, Rotterdam, Netherlands. 
Sponsor: B. Hannas

 #1289 9:35 AM Efficiently Mining the Published Literature for Inventorying and Organizing Thyroid AOP Information. 
 K. Markey. US EPA, Research Triangle Park, NC. Sponsor: B. Hannas

 #1290 10:05 AM Characterization of Maternal Liver Enzyme Induction Effects on Thyroid-Related Endpoints 
in Offspring.  R. Ghaffari. Corteva Agriscience, Newark, DE.

 #1291 10:35 AM Biomarkers of Neurodevelopmental Effect Are Crucial to Interpret Chemical Action In Vivo. 
 K. O’Shaughnessy. US EPA, Research Triangle Park, NC.

  11:05 AM Panel Discussion/Q&A.  K. O’Shaughnessy1, and B. Hannas2. 1US EPA, Research Triangle Park, NC; and 
2Corteva Agriscience, Newark, DE.
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Thursday, March 31, 8:30 AM to 11:15 AM, CC Ballroom 6B

Workshop Session: The Use of Alternative Methods to Assess Chemical Toxicity 
and Risk in Military and Aerospace Exposure Scenarios

Chair(s): Emily Reinke, US Army Public Health Center; and Heather Pangburn, Air Force Research Laboratories.
Primary Endorser: In Vitro and Alternative Methods Specialty Section
Other Endorser(s): Biological Modeling Specialty Section; Exposure Specialty Section

A comprehensive understanding of the toxicity of chemical compounds is an innate requirement of the US Department of 
Defense (DOD) and the National Aeronautics and Space Administration (NASA) in support of military material development 
and in understanding the unique land, air, and space environments where occupational exposures occur. Rapid progress in 
the field of toxicology highlights the use of alternative methods that can inform and improve chemical assessments to meet 
these unique needs. The use of alternative methods presents a challenge for DOD/NASA toxicologists due to the complicated 
chemistries of the materials that are under assessment, which can include low solubility, high toxicity, and a lack of feasible 
comparators to use across the range of in vitro and in silico methods currently available or under development. DOD/NASA 
toxicologists and risk assessors also must consider the varied environments in which potential exposures may occur. Urban, 
remote, wet, dry, subterranean, submarine, high g-force, and zero-g orbital environments can alter the exposure outcomes of 
materials of concern and must be accounted for in the development and use of alternative methods. Although this session will 
focus on the unique concerns of military and space exposure scenarios, the in vitro and in silico approaches discussed have 
wide applicability across the field of toxicology, enabling complex mixtures and other exposure contexts to be assessed. The 
goal of this session is to examine a range of alternative methods, including the strengths and limitations of these methods. 
To achieve this, several experts representing industry, academia, DOD, and NASA will discuss the development of these tech-
nologies and their current use in studies covering advanced human cell culture models, in silico models that can be used to 
ascertain health hazard, and the policies that drive the implementation of these methods across DOD and NASA. The session 
will address questions such as: What are the unique toxicological needs/challenges of your organization/collaborations with 
DOD/NASA that are being addressed with your model? How does your model differ from the legacy in vitro and animal models? 
What specific chemical assessment case study demonstrates both successes and disappointments of your model? What 
challenges need to be overcome to further implement nonmammalian alternatives? Attendees of this session will gain an 
understanding of the unique challenges that the DOD/NASA must overcome to provide comprehensive toxicity assessments 
utilizing nonmammalian alternatives and how scientists are surmounting these limitations. The discussion to follow will allow 
for speakers to further confer about areas of concern, ideas for future development, and areas that are ripe for innovation in 
addressing both the specific needs of DOD/NASA and the field of toxicology at large associated with this topic.

Abstract #
 #1292 8:30 AM The Use of Alternative Methods to Assess Chemical Toxicity and Risk in Military and Aerospace 

Exposure Scenarios.  
  8:30 AM Introduction.  E. Reinke. US Army Public Health Center, Aberdeen Proving Ground, MD.
 #1293 8:40 AM Advancing Alternative Methods for Assessing Chemical Toxicity in the Department of Defense. 

 P. Underwood. Under Secretary of Defense for Acquisition and Sustainment, Alexandria, VA. 
Sponsor: E. Reinke

 #1294 9:05 AM A New Approach Method Using a Brain Organoid–Based Testing Strategy for Neurotoxicity and 
Research on Countermeasures.  L. Smirnova. Johns Hopkins University, Baltimore, MD.

 #1295 9:30 AM Applying Organ-on-Chip Technology to Inform Risk.  C. Hinojosa. Emulate Inc., Boston, MA. 
Sponsor: E. Reinke

 #1296 9:55 AM Rapid Identification of Health Outcomes and Risk Estimations Using In Silico Tools.  L. Burgoon. 
US Army Engineer Research and Development Center, Vicksburg, MS.

 #1297 10:20 AM The Next Giant Leap for Toxicology in Space?  V. Ryder. NASA Johnson Space Center, Houston, TX.
  10:45 AM Panel Discussion/Q&A.  H. Pangburn. Air Force Research Laboratories, Dayton, OH.
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Thursday, March 31, 8:30 AM to 11:15 AM, CC Ballroom 6E

Informational Session: How Does Your Study Measure Up? The Evolution of 
Study Quality Evaluations in Toxicology and Risk Assessment

Chair(s): Andrew Rooney, NIEHS/NTP; and Daniele Wikoff, ToxStrategies Inc.
Primary Endorser: Regulatory and Safety Evaluation Specialty Section
Other Endorser(s): Graduate Student Leadership Committee; Risk Assessment Specialty Section

Study quality assessment is a fundamental step in toxicological evaluations and risk assessments. Approaches for critically 
assessing research vary by organization and have evolved considerably over time. Historically, study “quality” was a judg-
ment of reliability based on whether the study design followed guidelines (e.g., OECD or US EPA) or similar standards. The 
increased uptake of systematic review has prompted an evolution of such approaches, bringing about both newer criteria and 
more consistent, structured processes. Under systematic review, individual study quality and relevance are typically evaluated 
using risk-of-bias tools and inclusion/exclusion criteria, respectively. The evolution of study assessment methods presents 
challenges and opportunities for toxicologists and safety assessors. First and foremost is the recognition and understanding 
of terminology and criteria. Risk of bias, for example, relates to internal validity and is impacted by study design features that 
may introduce systematic error, or deviation from the truth, in results or inferences. Potential biases vary in magnitude and 
direction (i.e., toward or away from null). More confidence is placed in studies with a lower potential risk of bias. Methodological 
attributes in study design and conduct are assessed, either qualitatively or quantitatively, according to domains (e.g., selection 
bias) adopted from evidence-based medicine. Though these domains overlap with reliability attributes traditionally used in 
toxicology, several aspects are new. There is also an increased recognition of the impact of reporting quality, where some 
study attributes are not reported, despite being planned and conducted. This session will provide an overview and individual 
presenters will provide international perspectives on individual study assessment and illustrate both the range of methods 
and key shared features. Presenters will demonstrate fit-for-purpose assessment methods for different types of data or study 
designs, including particular challenges (e.g., mechanistic data or in vitro studies). The session will show the continued evolu-
tion of best practices for study quality evaluation and introduce the importance of quality assessment and tools to improve 
the effectiveness of peer review in scientific publishing. Presenters will illustrate how traditional reliability and relevance are 
addressed in current approaches built around risk of bias and ongoing efforts to refine study quality approaches. Practical 
experience has repeatedly demonstrated that improved understanding of study quality expectations is beneficial to both 
primary researchers and hazard/risk assessors. Thus, there is a major opportunity in this session to connect with students, 
postdoctoral fellows, and researchers at any level to provide information that will translate into improved conduct and reporting 
of original science that will enable greater utility of that science for the assessment communities.

Abstract #
 #1298 8:30 AM How Does Your Study Measure Up? The Evolution of Study Quality Evaluations in Toxicology and 

Risk Assessment. 
  8:30 AM Does Individual Study Quality All Come Down to Bias?  A. Rooney. NIEHS/NTP, Research Triangle 

Park, NC.
  9:00 AM Tackling the Problem of Study Quality in Risk Assessment: Because Everything Is Bigger in Texas. 

 J. Myers. Texas Commission on Environmental Quality, Austin, TX.
  9:20 AM Study Quality Assessment at the European Commission Joint Research Centre: Where Does It Come 

from and How Is It Evolving?  L. Ciccolallo. European Commission Joint Research Centre, Parma, Italy. 
Sponsor: A. Rooney

  9:40 AM Facilitating Structured and Transparent Data Evaluation in Chemical Hazard and Risk Assessments: 
Examples of Applying the SciRAP Tools.  A. Beronius. Karolinska Institutet, Stockholm, Sweden. 
Sponsor: A. Rooney

  10:00 AM Data Quality Criteria Development under the Toxic Substances Control Act: Evolution through 
Practical Application in Risk Evaluation.  A. Benson. US EPA, Washington, DC. Sponsor: D. Wikoff
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  10:20 AM IV CAT: A Tool for Increasing the Value and Effectiveness of Peer Review in Scientific Publishing. 
 P. Whaley. Lancaster University, Lancaster, United Kingdom. Sponsor: D. Wikoff

  10:40 AM Bridging the Past, Present, and Future of Study Quality Evaluations in Toxicology: A Summary of 
Recommendations to Researchers for the Conduct and Reporting of Toxicological Studies.  D. Wikoff. 
ToxStrategies Inc., Asheville, NC.
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Enroll in the SOT Mentor Match!
This program is a free benefit that allows members  

to become or find a mentor within the Society. 
www.toxicology.org/mentormatch

https://www.toxicology.org/mentormatch
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Poster Sessions

Poster Sessions are held Monday through Wednesday. 
Authors are assigned to a specific Poster Session, and on 
the day of their assigned session, their posters are displayed 
all day during ToxExpo hours (9:00 am–4:30 pm), allowing 
attendees to visit the posters at their convenience. Authors 
will attend their posters only during the assigned Poster 
Session time frame.

Information on the specific abstracts/posters that will be 
presented during each Poster Session will be available in 
February 2022 through the Online Planner, SOT Event App, The 
Toxicologist PDF, and the Preliminary Program Supplement—
Platform and Poster Sessions PDF.

Poster Session interactions and presentations will not be 
livestreamed. Abstract authors can upload electronic versions 
of their posters, with or without narration, for viewing as part 
of the 2022 enhancing meeting experience.

Abstract Acceptances 
and Scheduling

Abstract acceptance notifications will be made 
by email in late December. Presenting authors 
also will receive information on session timing/
instructions at that time. Please note that the 
complexity of the program planning process 
prevents any changes in the type of session, 
time, or location of any presentation.

Poster Session Schedule at a Glance

MONDAY
All posters on display 9:00 AM to 4:30 PM

Author Attended: 
9:00 AM to 10:45 AM

Author Attended: 
10:45 AM to 12:30 PM

Author Attended: 
2:30 PM to 4:15 PM

• Air Pollution Toxicology I
• Medical Devices
• Ocular Toxicology
• PFAS I
• POPs
• Receptors
• Respiratory Toxicology 
• Skin and Dermal Toxicity

• Carcinogenicity I
• Carcinogenicity II
• Molecular Toxicology
• PFAS II
• Risk Assessment I
• Stem Cell Biology and Toxicology

• Autoimmunity/Hypersensitivity
• Endocrine Toxicology
• Food Safety/Nutrition
• Metals I
• Natural Products
• Neurotoxicity: General
• Reproductive and Developmental 

Toxicology I

https://www.toxicology.org/2022
https://twitter.com/hashtag/2022SOT?src=hash
https://twitter.com/hashtag/ToxExpo?src=hash
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Poster Sessions

TUESDAY
All posters on display 9:00 AM to 4:30 PM

Author Attended: 
9:00 AM to 10:45 AM

Author Attended: 
10:45 AM to 12:30 PM

Author Attended: 
2:30 PM to 4:15 PM

• Bioinformatics
• Education, Ethical, Legal, and 

Social Issues
• Exposure Assessment/Biomonitoring
• Immunotoxicity
• Inflammation
• Neurotoxicity: Pesticides
• Pesticides

• Air Pollution Toxicology II
• Biological Modeling
• Chemical Threats and Bioterrorism
• Computational Toxicology I
• DNA Damage and Repair
• Neurodegenerative Disease: 

Parkinson’s Disease
• Neurotoxicity: Developmental
• Neurotoxicity: Metals
• Neurotoxicity: Neurodegeneration
• Risk Assessment II

• Air Pollution Toxicology III
• Alternatives to Mammalian Models I
• Clinical and Translational Toxicology
• Metals II
• Nanotoxicology: In Vitro
• Nanotoxicology: In Vivo
• Nanotoxicology: Methodologies and 

Assessments
• Reproductive and Developmental 

Toxicology II
• Risk Assessment III

WEDNESDAY
All posters on display 9:00 AM to 4:30 PM

Author Attended: 
9:00 AM to 10:45 AM

Author Attended: 
10:45 AM to 12:30 PM

Author Attended: 
2:30 PM to 4:15 PM

• Alternatives to Mammalian Models II
• Animal Models
• Cardiovascular Toxicology/

Hemodynamics
• Epidemiology and Public Health
• Regulation/Policy
• Reproductive and Developmental 

Toxicology III
• Tobacco and ENDS Toxicology I
• Tobacco and ENDS Toxicology II

• Biomarkers
• Computational Toxicology II
• Drugs of Abuse
• Ecotoxicology
• Epigenetics
• Kidney
• Liver I: In Vivo
• Liver II: In Vitro
• Safety Assessment: Pharmaceutical—

Drug Development I
• Safety Assessment: Pharmaceutical—

Drug Discovery

• Biotransformation/Cytochrome P450
• Disposition/Pharmacokinetics
• Emerging Technologies
• Mixtures
• Oxidative Injury and Redox Biology
• Safety Assessment: Pharmaceutical—

Drug Development II
• Safety Evaluation of 

Nonpharmaceutical Products
• Systems Biology

Photography Policy

Photography in the ToxExpo and all Poster Sessions is prohibited without the consent of 
exhibitors or poster presenter(s)/author(s). Please respect your colleagues’ right to privacy.

SOT staff and security staff will enforce the no photography policy on-site. Attendees who 
violate the no photography policy risk ejection from the Annual Meeting.

15
 and UNDER

https://www.toxicology.org/2022
https://twitter.com/hashtag/2022SOT?src=hash
https://twitter.com/hashtag/ToxExpo?src=hash
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ToxExpo Exhibits

View the up-to-date exhibitor list and floor plan at  
www.toxexpo.com

Unlimited 

Available only on-site in San Diego, visit the ToxExpo Exhibit 
Hall to connect with organizations and individuals who 
can support you with innovative solutions, services, and 
opportunities.

The Exhibitors
Exhibiting organizations are experts in a variety of toxicology 
services and products, including:

 » Contract research
 » Preclinical research and testing
 » Pharmaceutical product safety and toxicology
 » Safety assessment
 » In vitro research and testing

Discover the exhibiting organizations by visiting the ToxExpo 
website and remember that the ToxExpo website is available 
year-round to connect you with valued partners.

Exhibitor-Hosted Sessions 
For the most up-to-date list of Exhibitor-Hosted Sessions, 
use the Online Planner or the SOT Event App (launching by 
February 2022).

Key Details

WHO: 
250+ exhibitors supporting scientists 

and researchers

WHAT: 
Access to first-rate resources,  

products, and connections

WHEN: 
Monday, March 28 
Tuesday, March 29 

Wednesday, March 30 
9:00 AM–4:30 PM

WHERE: 
San Diego Convention Center 

Exhibit Hall (Hall B)

www.toxexpo.com

https://www.toxicology.org/2022
https://twitter.com/hashtag/2022SOT?src=hash
https://twitter.com/hashtag/ToxExpo?src=hash
https://www.ToxExpo.com
https://s36.a2zinc.net/clients/aim-sot/ToxExpo2022/public/Exhibitors.aspx?ID=1288&sortMenu=102001
https://s36.a2zinc.net/clients/aim-sot/ToxExpo2022/public/Exhibitors.aspx?ID=1288&sortMenu=102001
https://www.toxicology.org/events/am/am2022/online-planner.asp
https://www.ToxExpo.com
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ToxExpo Exhibits

FEATURING 250+
EXHIBITORS
Monday–Wednesday 
9:00 AM–4:30 PM
www.toxexpo.com

Discover New
Technology

and Services

View Posters

Network

Other Activities in the ToxExpo Exhibit Hall

Networking Space
With small seating areas throughout, the 
ToxExpo Exhibit Hall also serves as a space 
for spontaneous conversations, scheduled 
appointments, and impromptu exchanges.

Poster Presentations
The ToxExpo Exhibit Hall features poster 
presentations over three days. Posters are 
displayed all day, with authors available 
during assigned Poster Sessions.

SOT Pavilion
Visit the SOT Pavilion (Booth #1534) to hold 
scheduled and impromptu meetings, learn 
about SOT programs and activities, and meet 
with the Toxicological Sciences Editor-in-
Chief and Managing Editor.

IN PERSON FOR THE FIRST TIME

Tiny Tox Talks
The popular Tiny Tox Talks from the Virtual 2021 SOT Annual Meeting 
and ToxExpo will be hosted in the Tiny Tox Theater in the ToxExpo 
Exhibit Hall. Programmed by the Scientific Program Committee, Tiny 
Tox Talks are short presentations (20 minutes) that:

 » Provide training on topics such as grant funding
 » Highlight opportunities for career development and transitions
 » Foster exchanges of science and ideas

Check the Online Planner or SOT Event App (launching by February 
2022) for the complete schedule or stop by the Tiny Tox Theater 
during ToxExpo hours.

https://www.toxicology.org/2022
https://twitter.com/hashtag/2022SOT?src=hash
https://twitter.com/hashtag/ToxExpo?src=hash
https://www.toxexpo.com
https://www.toxicology.org/events/am/am2022/online-planner.asp
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Annual Meeting Support

Become an Annual Meeting 
Supporter
Annual Meeting Supporters enable the Society to facilitate 
the attendance of more scientists at various career levels at 
the Annual Meeting—while helping keep attendee registration 
fees low.

Supporters receive prominent recognition throughout the SOT 
Annual Meeting and ToxExpo, with visibility varying by the level 
of support. In addition, Silver-level Supporters and above are 
invited to attend the SOT President’s Reception, an invitation-only 
event, as an expression of appreciation for their support. 

If you are interested in supporting the SOT Annual Meeting, 
contact Laura Helm by email or by phone at 703.438.3115. 

Strengthen Your Visibility
Increase awareness of your organization during the meeting 
through SOT marketing and advertising opportunities. SOT 
offers opportunities to fit all budgets. Escalator clings and 
charging cube branding are some of the on-site possibilities, 
while banner ads in the SOT Event App and on the Wi-Fi welcome 
page are available for those looking for an online presence. 

Pledge Your Support
There are five categories of support available, 
with the higher levels providing greater visibility 
for your organization: 

 » Diamond ($10,000+)
 » Platinum ($5,000–$9,999)
 » Gold ($2,500–$4,999)
 » Silver ($2,000–$2,499)
 » Contributor ($1,000–$1,999)

www.toxicology.org/support

Thank you to our Diamond Supporters.*
*As of December 8, 2021

View all our generous Supporters 
by visiting www.toxicology.org/support.

https://www.toxicology.org/2022
https://twitter.com/hashtag/2022SOT?src=hash
https://twitter.com/hashtag/ToxExpo?src=hash
mailto:laura%40toxicology.org?subject=
tel://+17034383115
https://s36.a2zinc.net/clients/aim-sot/toxexpo2022/Public/Content.aspx?ID=1308
https://www.toxicology.org/support
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Advertisement

BOOTH #1020
biomere.com

Facilitating the individual needs 
of each of our partners across the 
globe in making drug development 
more effi cient because to us, it’s personal.

https://www.toxicology.org/2022
https://twitter.com/hashtag/2022SOT?src=hash
https://twitter.com/hashtag/ToxExpo?src=hash
https://biomere.com/

