
 
 

Fall Meeting 
“Toxicology Testing:  Alternatives for the 21st Century” 

 
Thursday, October 7, 2010 

 
Mississippi Room, Snelling Office Park, Minnesota Department of Health 

1645 Energy Park Drive, St. Paul, MN  55108 
 
 

Agenda 
 
8:30 Registration and refreshments 
 
9:00 Opening remarks 
 
9:15 Advancing Toxicity Testing Methods for the 21st Century 

Dr. Melvin E. Andersen, The Hamner Institutes for Health Sciences 
 
10:30 In Vitro Alternatives to In Vivo Toxicity Testing 
 Dr. James M. McKim, CeeTox, Inc. 
 

11:30 Student presentation:  Fundamental Assessment of TiO2 Nanoparticle Toxicity Using 
Carbon-Fiber Microelectrode Amperometry 
Ms. Melissa Maurer-Jones, University of Minnesota 

 
12:00 Lunch (provided) 
 
12:30 Business meeting 
 
1:00 High-Throughput Screening for Hazard and Risk of Environmental Contaminants 

Dr. David J. Dix, National Center for Computational Toxicology, U.S. EPA 
 
2:00 Toxicology Testing:  An Animal Rights Perspective 

Ms. Jessica Sandler, People for the Ethical Treatment of Animals 
 
3:00 Adverse Outcome Pathways in Ecotoxicology Research 

Dr. Michael W. Hornung, Mid-Continent Ecology Division Laboratory, U.S. EPA 
 
4:00 Adjourn 
 
 

Registration Information 
 
Registration fee: $20.00, collected at the door  (Students are free, but please register in advance.)   

The registration fee partially covers the cost of lunch, refreshments, and speakers.  Please register by 
Thursday, September 30 to assist organizers in estimating refreshment needs.  Walk-ins are still welcome.  
Register by contacting Catherine Jacobson at cfjacobson@mmm.com and providing her your name and 
affiliation.   
 
A map and directions are available at www.health.state.mn.us/about/sop.html. 



 

 

Abstracts and Speaker Biographies 
 
Melvin E. Andersen, Ph.D., DABT, Fellow ATS 
The efforts of the NRC committee that produced the 2007 report on Toxicity Testing in the 21st Century 
reflected the need to look at the toxicity testing for assessing risks to humans from exposure to various 
chemicals through a lens of 21st century biology.  The problem – determining if there is a risk of specific 
exposures – is as old as humanity; every generation brings its own perspective and tools for examining the 
problem and coming to answers and solutions.  Bringing this generation’s tools to bear requires us to see the 
problem of chemical risk assessment in a different light, both in terms of testing of toxicity pathways in vitro 
and in the interpretation of the tests for estimating whether exposures will be safe.  One key issue will be 
assessing when pathway perturbations are believed to be excessive, i.e., when they are deemed adverse.  
Integrated testing strategies are likely necessary to develop groups of pathway specific assays evaluating 
different degrees of perturbation and providing cut-off points for defining adversity.  Creating dose-response 
models for adversity will require computational systems biology approaches for examining toxicity pathway 
dynamics and stress pathway overload.  While the overall approach of defining adversity for in vitro endpoints 
and using this definition of adversity for risk assessment can be painted in broad brush strokes for specific 
pathways, as done in this presentation, it will take implementation with a series of prototypes to show the 
process in practice.  Several ideas for implementation of recommendation of the 2007 report will also be 
discussed in the talk, including careful study of specific pathway and compound-based prototypes. 
 
Dr. Melvin Andersen is the director of the Computational Biology Division, director of the Long Range 
Research Initiative of the American Chemistry Council, and senior science advisor of the Center for Human 
Health Assessment at The Hamner Institutes for Health Sciences, located in Research Triangle Park, North 
Carolina.  Dr. Andersen’s career contributions include developing biologically realistic models of the uptake, 
distribution, metabolism, and biological effects of drugs and toxic chemicals, as well as the application of these 
models in safety assessments and quantitative health risk assessments.  The results of Dr. Andersen’s research 
have implications for the Occupational Safety and Health Administration’s establishment of Permissible 
Exposure Limits.  Dr. Andersen’s work has also helped the U.S. Environmental Protection Agency derive 
reference doses and reference concentrations for contaminants of concern at hazardous waste sites.  Dr. 
Andersen has served on the editorial boards of numerous journals, and he has authored or co-authored 300 
papers, 45 book chapters, and numerous reports and abstracts. 
 
 
James M. McKim, Ph.D., DABT 
Dr. McKim graduated with high honors from the doctoral program in biochemical and molecular toxicology at 
Oregon State University and trained as a postdoctoral fellow at the University of Kansas Medical School.  He is 
a diplomate of the American Board of Toxicology and has served as President of the Michigan Society of 
Toxicology.  Dr. McKim has held many positions in his 20 years as a toxicologist.  He was Assistant Professor 
at the University of Colorado School of Medicine, where he researched mechanisms underlying liver diseases in 
children.  He was awarded the DowCorning Technical Achievement Award for the research he led as head of 
the Biochemical Molecular Toxicology Group on the biological effects of silicone products.  At Pharmacia (later 
Pfizer) he was Director of the Global Center of Excellence for In Vitro Toxicology, where he developed and 
patented algorithms assessing in vivo toxicity risk using in vitro data.  Dr. McKim is the founder and Chief 
Scientific Officer of CeeTox Inc, a leading CRO in the field of in vitro toxicity screening.  Dr. McKim has 
published numerous scientific manuscripts, book chapters, and reviews, and he is a frequently-requested speaker 
at conferences and events in the U.S. and around the world. 
 
 
Melissa Maurer-Jones, M.S. 
The recent surge of nanomaterial incorporation into consumer products has made it more important than ever to 
understand the interaction of this promising technology with human physiology and the environment.  To gain a 
deeper understanding of the nanoparticle-cell interaction, we studied the impact of TiO2 nanoparticles on 
primary culture mast cells.  Using transmission electron microscopy and inductively coupled plasma-atomic 



 

 

emission spectroscopy, it was determined that nanoparticles tend to localize in the secretory granules and that 
increasing the exposure concentration resulted in an increased number of nanoparticles being internalized.  
Carbon-fiber microelectrode amperometry (CFMA) was used to monitor the effect of these nanoparticles on the 
critical cell function of exocytosis, where chemical messenger molecules are secreted from the mast cell 
granules.  After exposure to TiO2 nanoparticles, there was a decrease in the number of molecules secreted per 
exocytotic event, an increase in the amount of time for individual secretion events, and a decrease in the 
frequency of successful exocytotic events.  To probe deeper into the mechanism of the nanoparticle-cell 
interaction, the presence of reactive oxygen species (ROS) were monitored following exposure to varied 
concentrations of TiO2 nanoparticles with and without synergistic UV light exposure.  Using H2DCFDA and 
TEMPO-9-ac fluorescence assays to determine total ROS and superoxide/hydroxyl radical amounts, 
respectively, greater ROS concentrations were induced with increasing concentrations of nanoparticles, with 
even more ROS being generated in cells dosed with nanoparticles followed by UV light exposure.  Combined, 
these data reveal that ROS presence correlates with greater perturbations in mast cell exocytosis. 
 
Melissa Maurer-Jones is currently a Ph.D. candidate in analytical chemistry at the University of Minnesota 
under the direction of Christy Haynes.  Previously, she earned a B.S. in chemistry at the University of 
St. Thomas and an M.S. in chemistry at the University of Minnesota with Christy Haynes.  Her research 
interests include assessment of nanoparticle immunogenicity and ecotoxicity. 
 
 
David J. Dix, Ph.D. 
High-throughput toxicity testing provides detailed mechanistic information on the concentration response of 
environmental contaminants in numerous potential toxicity pathways. High-throughput screening (HTS) has 
several key advantages: (1) expense is orders of magnitude less than animal testing; (2) direct study of human 
gene, protein and cell targets is possible; and (3) hundreds to thousands of contaminants can be studied 
simultaneously. Quantitative HTS hazard assessment can thus identify potential mechanisms and pathways by 
which a contaminant can lead to specific adverse outcomes. EPA's ToxCast project is evaluating the use of HTS 
for understanding the types of molecular and pathway perturbations caused by environmental chemicals, and 
building initial predictive models of in vivo toxicity for prioritization and hazard assessment. To date we have 
tested 309 pesticide actives and industrial chemicals in 467 assays across 9 HTS technologies. These include 
cell-free assays, as well as cell-based assays in a variety of human and rodent primary cells and cell lines.  Both 
individual assays and composite assays for effects on genes and pathways demonstrated a broad spectrum of 
chemical activity at the molecular and pathway levels. Many expected interactions were seen in the data, 
including endocrine and xenobiotic metabolism enzyme activity.  Chemicals show widely varying promiscuity 
across pathways, from no activity to activity in dozens of pathways. This diversity of behavior is seen even 
within well-defined chemical classes. This approach promises to provide meaningful data on thousands of 
untested environmental chemicals, and to guide more intelligent, targeted testing of environmental contaminants 
in the future. This abstract may not necessarily reflect Agency policy. 
 
Dr. David J. Dix is a Research Biologist and Acting Deputy Director of the U.S. Environmental Protection 
Agency’s National Center for Computational Toxicology (NCCT) at Research Triangle Park, NC.  NCCT 
develops high-throughput decision support tools for screening and assessing chemical exposure, hazard, and 
risk.  For example, ToxCast™ utilizes high-throughput screening technologies to derive bioactivity profiles that 
predict toxicity, characterize toxicity pathways, and prioritize environmental chemicals for further testing.  
Dr. Dix is an Adjunct Associate Professor in the Department of Environmental Sciences and Engineering at the 
University of North Carolina at Chapel Hill.  He earned his undergraduate degree in biological sciences from the 
University of Illinois at Chicago and a Ph.D. in physiology from Rush University in Chicago.  Dr. Dix 
completed postdoctoral training at the U.S. National Institute of Environmental Health Sciences.  He has 
published over 90 articles, reviews, and book chapters; serves on several editorial boards; and has given 
numerous national and international presentations on his research. 
 
 



 

 

Jessica Sandler, M.S. 
Ms. Sandler’s talk will be a discussion of the philosophy behind animal rights and how the largest animal rights 
organization in the world approaches animal testing issues from both the scientific and ethical perspectives.  
Information will be provided on PETA's Regulatory Testing Division's work to encourage government agencies 
and corporations to develop and use non-animal testing methods. 
 
Jessica Sandler is the director of PETA’s Regulatory Testing Division.  Before joining PETA, Sandler worked 
as a specialist in occupational safety and health.  She holds a masters degree in environmental health science 
from The Johns Hopkins University and an undergraduate degree from Harvard University.  Specializing in 
biological and chemical hazards, she spent 10 years as a senior industrial hygienist with the Occupational Safety 
and Health Administration in Washington, D.C., and headed the safety and health office for the Biological 
Resources Division of the U.S. Geological Survey for five years.  Because of her expertise in chemical testing 
and safety, Sandler became PETA’s technical point-person and the lead negotiator for the U.S. animal protection 
community on the U.S. Environmental Protection Agency’s (EPA) high production volume chemical-testing 
program – a massive animal-testing program that began in 1999.  She testified before the U.S. House of 
Representatives’ Committee on Science and negotiated a landmark agreement with the Clinton Administration 
that represented the highest level recognition to date of concerns relating to the use of animals in laboratory 
experiments and the incorporation of modern, non-animal testing methods.  Sandler has tackled – and won – 
issues ranging from convincing the Consumer Product Safety Commission to stop testing paint strippers on 
animals to providing data to the EPA showing that requested animal testing on air-fresheners was redundant.  
She recently scored the largest victory ever for animals in laboratories when she helped convince government 
authorities in Europe to make changes to a massive animal-testing program known as REACH (Registration, 
Evaluation, Authorisation and Restriction of Chemicals).  Sandler was instrumental in forming the international 
coalition of animal protection organizations that pushes for the incorporation of non-animal test methods at the 
international level by the Organization for Economic Cooperation and Development, which issues testing 
guidelines to its 32 member countries. 
 
 
Michael W. Hornung, Ph.D. 
Just as for chemical risk assessments for human health, ecotoxicology risk assessments face the daunting 
challenge posed by the large number of chemicals currently in use that could potentially impact the 
environment.  In addition, the limited amount of toxicological data on many of these chemicals, especially for 
effects on endpoints of relatively recent focus such as endocrine disruption, makes this even more challenging.  
To support chemical risk assessments, an Adverse Outcomes Pathway (AOP) approach provides a framework to 
help understand the relevant steps leading to an adverse effect, beginning at the initial molecular initiating event 
between chemical and biological target, and culminating in an adverse effect at the level of the whole organism 
or population.  Using an AOP framework can help focus toxicity testing to relevant endpoints and species and 
provides a mechanistic anchor for predictive chemical structure-activity relationships.  Several examples of 
AOPs will be presented, highlighting the variety of AOPs and their utility for guiding ecotoxicology research in 
the future.  This abstract does not necessarily reflect U.S. EPA policy. 
 
Dr. Hornung received a B.S. in biology from the University of Wisconsin-Stevens Point in 1988 and his Ph.D. 
in environmental toxicology from the University of Wisconsin-Madison in 1998.  After graduating, he held 
post-doctoral fellowship positions at the US EPA, Mid-Continent Ecology Division Laboratory (MED) in 
Duluth, Minnesota.  There he worked on developing in vitro and in vivo assays to assess estrogenic and 
androgenic activity of chemicals in fishes, and on developing methods to visualize the tissue distribution and 
metabolism of PAHs in fish early life stages.  He is currently a Research Toxcologist at MED, where his focus is 
on assessing chemicals and waste water sources for thyroid hormone disrupting activity using in vitro, ex vivo, 
and in vivo amphibian model systems. 


