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I and our newly elected and in-
cumbent Officers assumed our 
new official duties on May 1 and 
hit the ground running with the 
deadline of May 7 looming over 
us for completing review, en-
dorsement, and sponsorship deci-
sions on over fifty 2009 SOT An-
nual Meeting session proposals.  
While logging the committee's 
decisions into the SOT 2009 An-
nual Meeting website it certainly 

seemed to me that the RSESS had 
more total session endorsement 
plus sponsorship requests than any 
single other section, which speaks 

to the recognition of how essential and critically important 
the core mission of our Specialty Section is to the Society.  
Two years ago our committee established a Scientific Pro-
gram Committee to serve as the primary scientific review 
and recommending body to RSESS Officers for all pro-
posed sessions to the Annual Meeting.  This year's Pro-
gram Committee was again chaired by Harry Olson and 
included returning committee members Craig Barrow, Bob 
Osterberg, and Denise Robinson along with new members 
this year Vicki Dellarco and Susan Hart.  The group as-
sembled numerous times over several weeks as proposals 
began rolling in, debated the scientific merits and short-
comings of each proposal very carefully and ensured that 
our section's endorsements were fair and scientifically rig-
orous.  We extend our deep gratitude to this group for an-
other superb job.  We are especially indebted to Harry for 
his leadership in assembling and driving the group's suc-
cess and will miss him next year as he steps down from 
this role.  If you are interested in participating in this com-
mittee during April and May of next year please contact 
me or any of the RSESS Officers.  By the way, the propos-
als coming to RSESS for review looked terrific.  The SOT 
2009 Annual Meeting in Baltimore will be superb. 
 
Speaking of our new slate of Officers, as our Past Presi-
dent Jim Green notes in his newsletter message, welcom-
ing our new slate of officers means we have to say good 

bye to others.  I too will take a public moment to thank 
Jim Macgregor for his strong and collegial leadership 
over the past 4 years and to Suzy Fitzpatrick for her tire-
less drive for superb newsletter articles.  Even though her 
term is over, she wouldn't let an opportunity drop to get 
one more timely newsletter assembled for us.  Thanks 
Suzy!! 
 
Elsewhere in this newsletter is a synopsis written by our 
SOT Student Advisory Committee RSESS Representa-
tive Jaishree Bankoti of the Great Debate held at our An-
nual Reception and Membership Meeting.  Special 
thanks to our two debaters, both of whom were RSESS 
Past Presidents, Jack Reynolds and Bob Osterberg for an 
enlightening and entertaining evening.  We had a strong 
slate of student applicants for RSESS Travel Awards to 
the SOT 2008 Annual Meeting in Seattle and 4 were se-
lected for travel awards of $2000 each: 

Venkatesh Hegde, Dept. of Pathology, Microbiol-
ogy and Immunology, University of South Caro-
lina School of Medicine, Advisor: Prakash Nagar-
katti, Attenuation of experimental autoimmune 
hepatitis by exogenous and endogenous cannabi-
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noids: Involvement of regulatory T cells.  RSESS Travel Award $2000 
 

Binu Philip, Dept. of Pharmacology and Toxicology, Indiana University 
School of Medicine, Advisor: James Klaunig; Role of Kupffer Cell in Wyeth-
14,643-Induced Hepatocyte Proliferation in Naïve C3H Mice.  RSESS 
Travel Award $2000 

 
Jennifer Phillips, Dept. of Pharmacology and Toxicology, Michigan State 
University, Advisor:  Jay Goodman; Phenobarbital Alters the methylation 
status of key genes during early phases of tumorigenesis.  Merck RSESS 
Travel Award $2000 

 
Vikrant Vijay, Center for Chemical Toxicology Research and Pharmacoki-
netics, 
College of Veterinary Medicine, North Carolina State University, Advisor: 
Ronald Baynes; Solvatochromatic Interactions Influencing Dermal Permea-
tion of Biocides in commercial cutting fluids.  Burdock Travel Award $500 
plus RSESS Travel Award $1500 

 
Congratulations to Venkatesh, Binu, Jennifer, and Vikrant for excellence in their 
regulatory and safety science research. 
 
With our finances in such great shape and with the strong spectrum of truly excel-
lent proposals that were submitted for sponsorship to the 2009 Annual Meeting, 
RSESS Executive Committee senses an opportunity to coordinate and drive spon-
sorship of at last one scientific forum to engaging regulatory discussion on a key 
important topic of common interest to regulatory, academic and industry scientists 
sometime in 2008/2009.  Once we learn from the SOT Program Committee in June 
which proposals will go forward to the Annual Meeting and which will not, we 
plan to work through our regulatory councilors from EPA (Vicki) and FDA 
(David) to establish an exciting scientific workshop local to regulatory scientists.  
 
Finally, on behalf of the current RSESS leadership team we look forward to hear-
ing from you on any ideas that you may have regarding RSESS activities. 

Frank D. Sistare 
President 
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RSESS MISSION 
The mission of the Regulatory and Safety Evaluation Specialty Section (RSESS) of 
SOT is to promote the development of sound governmental policies and regulations 
based on contemporary scientific knowledge arising from the disciplines encompassed 
by toxicology.  RSESS provides a forum for the interaction of SOT members to discuss 
the impact of regulations, guidelines, and guidances on the practice of toxicology and 
the safety evaluation of food additives, nutraceuticals, therapeutic drug products and 
environmental, industrial and household chemicals, and other products of concern. 
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With the SOT 2007 annual meeting behind us and the 
summer season in front of us, I would like to take this op-
portunity to thank my colleagues on the RSESS executive 
committee for their support and all of the hard work in 
continuing the mission of our specialty section.  The 
‘Great Debate’ on MTD relevance between Drs. Jack Rey-
nolds and Bob Osterberg at our annual business meeting 
was a resounding success.  On behalf of RSESS Council-
ors and Officers I would like to thank Jack and Bob for 
their active participation and willingness to debate this 
important issue.   
 
As the section transitions to new leadership under Dr. 
Frank Sistare as our new President and Dr. Vicky Delarco 
as our new Secretary and Treasurer, I would like to thank 
Dr. Jim MacGregor (past –President) and Dr. Suzanne 
Fitzpatrick (Secretary and Treasurer) for their hard work 
and tireless efforts to support of our committee’s work as 
their terms expire.  The RSESS leadership group has been 
bolstered by the elections of Dr. Brian Short to the position 
of Vice President – Elect and Dr. Cindy Afshari to the po-
sition of Councilor.  With these new additions and the sup-
port of our vast general membership, the committee is well 
positioned to continue making important contributions to 
SOT future annual meetings.   
 
In my new capacity as past-President, I look forward to 
continuing to work with the leadership group in furthering 
the committee’s work in the upcoming year. 

Jim Green 
Past-President 

Evolving regulatory issues on chemical safety evaluations 
have led to the need for information on increasingly com-
plex science (e.g., life-stage sensitivity, genetic suscepti-
bility, cumulative risk, understanding mechanisms of tox-
icity).  The historical path taken in toxicology testing gen-
erally has been either to make modifications to existing 
tests or to add additional tests to cover endpoints not previ-
ously considered.  Such an approach has resulted in an 
increase in the number and costs of tests, as well as time 
and resources to document and review the resulting data.  
It is generally accepted that significant improvements in 
the efficiency and effectiveness of the traditional toxicol-
ogy testing approach are urgently needed.   

Past President’s Letter 
The advances in understanding fundamental biology and 
an increase in analytical power of computers affords an 
opportunity to move toxicology from primarily a de-
scriptive science of apical endpoints in animal models 
inherent with uncertainties, to a more predictive and in-
formative science that supports human health risk assess-
ments in a  reliable and accurate fashion.  These new 
scientific tools in computational and molecular sciences 
have the potential to strengthen testing approaches with 
an increased efficiency in the ability to prioritize chemi-
cals and particular toxicity tests, as well as in the general 
design, animal usage and costs.   
 
The recent report of the EPA sponsored National Re-
search Council 2007 report on “Toxicity Testing in the 
21st Century: A Vision and a Strategy” recognized an 
opportunity to create the necessary change in the funda-
mental practice of toxicology and its use in the human 
health risk assessment.  The NRC report recommends an 
approach that would take advantage of rapidly evolving 
scientific understanding of how genes, proteins, and 
small molecules interact to maintain normal cell function 
and how some of these interactions can be perturbed in 
ways that could potentially lead to health problems.  
Specifically, this new testing approach would focus on 
toxicity pathways – cellular pathways that, when suffi-
ciently perturbed, are expected to lead to adverse health 
effects.  The 2007 NRC proposes the use of "high-
throughput assays" – rapid, automated assays that can 
test hundreds or thousands of chemicals over a wide 
range of concentrations – to evaluate chemicals' effects 
on these toxicity pathways, thus greatly reducing and 
refining animal testing.  

Prior to the 2007 NRC, federal agencies already recog-
nized the need for this transformational shift.  For exam-
ple, the National Institute for Environmental Health Sci-
ences’ presented its Roadmap for the Future in 2004 
(http://ntp.niehs.nih.gov/files/NTPrdmp.pdf) and the 
Food and Drug Administration’s Critical Path Program 
was proposed in 2004 (http://www.fda.gov/oc/initiatives/
criticalpath).  

In anticipating the emergence and potential of this “new 
science”, in 2005, EPA created the National Center for 
Computational Toxicology and launched the ToxCast™ 
research program in 2007 (www.epa.gov/ncct).  ToxCast 
is currently completing Phase I of a three part research 

Meeting Common Needs for a More Reliable and 
Efficient Testing and Assessment Paradigm 

P a g e  3  
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effort.  This proof of concept component involves collect-
ing data on more than 400 different biological targets on 
320 chemicals for which we have a robust toxicological 
database.  The goal is to develop bioactivity signatures that 
are predictive of toxicity results in traditional animal tests.  
Realizing the need to partner across the US Government to 
achieve the NRC vision and goals,  EPA and NIH recently 
signed a Memorandum of Understanding for research co-
operation with two components of NIH (the National 
Toxicology Program and the NIH Chemical Genomics 
Center) and the Office of Research and Development in 
EPA as an important step forward in building collabora-
tions across sister Federal agencies (http://
www.niehs.nih.gov/news/releases/2008/docs/
ntpncgcepamou.pdf).   
 
The transition from current testing and assessment prac-
tices to ones that incorporate new technologies and an un-
derstanding of toxicity pathways will be a tremendous 
challenge and a long-term effort likely encompassing more 
than a decade.  Arguably, the ultimate vision of the NRC 
report to eliminate animal testing is daunting.  But how 
can a credible argument be made to continue the path of 
traditional toxicology reliant on extensive hazard testing 
costing millions of dollars per compound?   

Vicki Dellarco  
US EPA, Office of Pesticide Programs 

 and  
Robert Kavlock 

USEPA, National Center for Computational Toxicology 
 
[The opinions expressed within this article reflect the 
views of the authors and  does not necessarily reflect the 
views and policies of the U.S. Environmental Protection 
Agency]. 

There are many lessons that we can learn from the timeline 
and progress made by the federal government to develop a 
system to evaluate the potential of hormonally active 
agents to cause adverse effects.  We typically refer to such 
substances as endocrine disrupting chemicals (EDCs).  I 
believe that the system we have created for regulating 
EDCs that might affect humans or wildlife provides a 
model, with strengths and weaknesses, for other emerging 
areas of toxicology and risk assessment.   
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In the 1980s the potent pharmaceutical estrogen, diethyl-
stilbestrol (DES) was shown to cause significant harm to 
the children of women taking the drug during pregnancy.  
Studies in mice followed that gave toxicology a model to 
better understand the mechanism of toxicity and poten-
tial risk.  The timing of the exposure was critical, be-
cause adverse effects were observed in children who 
were exposed transplacentally during the first trimester 
only; dose and response have also been shown to play a 
critical role, as relatively high dose levels were adminis-
tered of this very potent estrogen.  Some years later, 
wildlife populations were studied, and findings led to the 
creation of the EDC hypothesis with its associated con-
cerns regarding potential for widespread harm, or risk of 
dramatic adverse effects from exposure to environmental 
concentrations of hormonally active substances.  The 
environmental substances studied tended to be less po-
tent and the exposure was continuous and typically more 
difficult to define.   

I would summarize the evolution of the issue in the fol-
lowing terms: 

Dramatic event and the definition of EDCs 
Research needs articulated 
Testing needs described 
Validation of tests conducted or ongoing 
Testing begins 
Risk assessment and risk management decisions fol-

low. 
The dramatic events were the clear effects of DES on 
humans and the possible harm to wildlife through a pos-
tulated estrogenic mechanism of action.  The conver-
gence of the human and wildlife data led to calls for ac-
tion, some calls have been more scientific founded and 
others more politically based.  We continue to debate 
whether or not EDCs pose a serious and widespread risk 
of harm to humans.  Other hormonal modes of action, 
such as anti-androgenicity, have also been implicated in 
the responses.   

Various organizations developed research plans on the 
issue.  The U.S. Environmental Protection Agency took 
the lead in evaluating how to dissect the potential for 

Meeting Common Needs for a More Reliable and 
Efficient Testing and Assessment Paradigm (con’t) 

Learning from the Endocrine Disrupting Chemicals 
Testing Process 
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harm.  In the late 1990s there were many calls for aggres-
sive research programs.  Large investments have been 
made over the last decade that should help resolve some of 
the EDC issues and also be applicable to similar issues as 
they arise.   
 
Many of the critical issues in the EDC research and testing 
programs relate to the type of data that need to be collected 
for safety assessment, and also how to use such data when 
they have become available.  In 2007, the National Re-
search Council published a thoughtful and forward-
looking report Toxicity Testing in the 21st Century: A Vi-
sion and a Strategy.  The volume describes a compelling 
vision.  That vision, including a move from in vivo to in 
vitro testing, needs to be assessed in context of the need to 
do the best possible job of predicting and managing risk.  
There is a balance between generating the best and most 
interesting mechanistic data on a specific product, and 
generating data sufficient and valuable for risk assessment.  
No safety assessment model will be ideal or infallible.  
The current safety testing paradigm relies largely on test-
ing whole animals at dose levels ranging from relatively 
high dose levels down to levels at which adverse effects 
are not observed.   
 
The NRC report describes a progression towards an in vi-
tro testing system that models more dose levels and a 
broad range of potential modes of action.  It is an attractive 
and highly scientific process that can provide valuable 
data.  Furthermore, the system can reduce the reliance on 
whole animals which are dosed with high levels of test 
chemical, but it also can result in test responses that can 
confuse rather than illuminate the risk management sys-
tem.  On balance, the heavy reliance on results from high 
dose levels, and default risk assessment assumptions can 
lead to concerns about issues that may not be relevant at 
typical or anticipated exposures.  The current system is not 
without its problems, but it has provided a competent 
safety system for about 50 years.  
  
I am encouraged by the willingness to move beyond the 
present approach, and have some trepidation about over-
expectations for a new methodology.  There is an element 
of trying to move to a highly integrated “Star Trek replica-
tor” system (hit a button and get a steak dinner with a nice 
red wine with no dirty pots and pans!).  That picture as-
sumes we know more than we do.  This testing system 
seems to rely on a black box that has not been built yet.  

P a g e  5  

The transition relies in part on various promising sys-
tems including methods, such as certain –omics and in 
vtro technologies, still under development and evalua-
tion.  Furthermore, we have little consensus on how to 
interpret the results.  Even with EDCs, there was an ini-
tial approach indicating that high throughput systems 
could sort out the worst actors promptly and lead us to 
more definitive in vivo confirmation of risk in a rapid 
and reliable manner.  Those promises have yet to be ful-
filled. 
Another example is that years ago we set forth a para-
digm that short-term mutagenicity tests would result in a 
high potential for predicting carcinogenicity.  While 
mutagenic activity can be a critical event in some forms 
of carcinogenic activity, there are numerous examples of 
non-mutagenic carcinogens and non-carcinogenic 
mutagens.  We have learned a lot about the mechanisms 
of carcinogenicity and the value of short-term tests for 
predicting carcinogenicity.  I expect a similar progres-
sion in knowledge of EDCs and other issues that will 
arise with new and innovative technologies.   
 
The NRC report describes a process of moving away 
from whole animal apical testing towards mode of action 
testing followed by definitive testing.  They captured this 
transition in their report on Vision and Strategy.  The 
report seems to be interpreted in different terms by dif-
ferent people.  Some would move more quickly to the in 
vitro models and others more cautiously.  The report de-
scribes a long-term view of toxicology and risk assess-
ment based on a greater depth of our knowledge of the 
relationships between biological inputs and adverse ef-
fects.  In one section of that report the exposure, tissue 
dose, biological interaction and perturbation are shown 
to have the potential to affect early cellular changes.  
Such changes may result in minor or adaptive and non-
adverse effects and still result in normal biological func-
tion.  Other exposures may lead to injury.  The discrimi-
nation between adverse and non-adverse effects will be a 
critical challenge to those selecting and interpreting iso-
lated in vitro systems because the context of the organ-
ism is lost.   
 
The NRC describes (refer to NRC report Table 2-1) 4 
options for future testing.  First is In vivo animal testing, 
second is tiered in vivo animals, third is in vitro and in 
vivo testing and fourth is in vitro testing.  The first two 
options are based upon “apical testing” and the last two 

Learning from the Endocrine Disrupting Chemicals 
Testing Process (con’t) 
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on “perturbations of critical cellular processes.”  The tran-
sition from option one to option four should result in less 
expensive testing and less animal dosing and use.  More 
chemicals can be evaluated when such a system is in place. 

The move towards the vision is based upon the follow as-
sumptions: 

Move from current in vivo-based assessments to-
wards in vitro-based assessments  

Animal testing – necessary at this time 
Definitive testing and screening – moving forward 
Mechanism of action – moving forward 
Low dose – unresolved and remains polarized 
Risk assessment – Commitment to a process and 

challenges ahead 
In the end, the two-tiered testing proposed by EPA relies 
on a combination of in vitro and short-term in vivo testing 
in tier 1 and apical in vivo testing in tier 2.  It has taken a 
decade to get to this point, and we are still a distance from 
using such data in risk management decisions.  EPA has 
been appropriately cautious by not abandoning an existing 
system of testing prematurely, while the system is being 
evaluated for potential effects on just three hormonal ac-
tivities (estrogen, androgen and thyroid).  As we learn les-
sons from this undertaking, we should be alert to the les-
sons learned so we can move more effectively and perhaps 
more quickly, so long as the system provides the same as-
surance of safety as the system it is replacing.   

James C. Lamb, IV, DABT, ATS 
The Weinberg Group 

In September 2007, the first meeting of the International 
Cooperation on Cosmetic Regulation (ICCR) was held.  
The ICCR is a voluntary international group of regulatory 
authorities from the United States, Japan, the European 
Union (EU) and Canada, which was formed to establish 
better cooperation and communication among regulators 
and industry on topics of mutual interest.  Following the 
September meeting, a charge was made for the formation 
of a working group to begin to discuss alternative ap-
proaches to animal testing that could be validated and used 
by regulators and industry.  The first meeting of this work-
ing group was held in April at the Consumer Product 
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Safety Commission headquarters in Bethesda, Maryland 
to discuss ways to harmonize alternative test methods 
used in the safety evaluation of cosmetics. 
 
The urgency of these discussions on animal alternative 
tests was due in part to the upcoming ban on animal test-
ing of cosmetic ingredients due to take place in the EU 
in March of 2009.  The ban is due to enactment of the 
Seventh Amendment to the EU Cosmetic Directive 
which previously established a prohibition on animal 
testing of finished products in 2004.  The ban on animal 
testing of cosmetic ingredients in 2009 depends on there 
being validated alternative methods to use as replace-
ments for some or all of the tests routinely used in cos-
metic safety evaluations.  
 
The Interagency Coordination Committee for the Valida-
tion of Alternative Methods (ICCVAM) coordinates 
validation efforts in the United States and is comprised 
of members from 15 U.S. federal agencies.  The commit-
tee was founded in 1994 and was charged with the re-
sponsibility of developing criteria for validation and 
regulatory acceptance of alternative toxicological testing 
methods.  It also is responsible for seeking regulatory 
acceptance of alternative methods validated by IC-
CVAM. The National Toxicology Program (NTP) Inter-
agency Center for the Evaluation of Alternative Test 
Methods (NICEATM) was later formed to provide tech-
nical and scientific support for ICCVAM.  Workshops 
and expert panel meetings are held by ICCVAM when 
sufficient information is available to assess the progress 
of validation efforts.  
 
The European Centre for the Validation of Alternative 
Methods (ECVAM) was created by the European Com-
mission in 1991 for the protection of animals used for 
experimental and other scientific purposes.  ECVAM is 
responsible for coordinating validation efforts for alter-
native methods in member countries, to maintain a data-
base on alternative procedures, and to promote a dia-
logue between government, industry, consumer groups, 
and animal welfare organizations.   
 
ECVAM considers alternative methods for measuring 
skin corrosivity, skin phototoxicity, (http://
ecvam.jrc.cec.eu.int/index.htm) and more recently, skin 

Learning from the Endocrine Disrupting Chemicals 
Testing Process (con’t) 

Alternatives to Animal Testing for Cosmetic Safety 
Evaluation 
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irritation to be validated as animal replacement tests.  IC-
CVAM has concluded that alternative tests for measuring 
skin corrosion are screening tests (not replacements) re-
quiring confirmation of a negative result in an animal test 
(http://iccvam.niehs.nih.gov/methods/methods.htm).  Both 
ICCVAM and ECVAM have found that currently evalu-
ated tests for ocular irritation are at best only screening 
studies and not able to completely replace animal testing.  
And both ICCVAM and ECVAM agree that the local 
nymph node assay is a validated alternative test for meas-
uring skin sensitization that reduces the number of animals 
needed. 
 
Regulatory authorities from the government agencies rep-
resented at the recent ICCR meeting (including representa-
tives from ICCVAM and ECVAM) recognized that some 
differences in validation procedures were due to differ-
ences in laws in the different countries.  They agreed, 
however, to work more closely with each other in the fu-
ture in the development of alternative methods.  This co-
operation would facilitate the harmonization of test meth-
ods used in the safety evaluation of cosmetics and thereby 
reduce the possibility of trade barriers resulting from the 
EU ban of animal testing of cosmetic ingredients.   

Robert L. Bronaugh, Ph.D. 
Director, Cosmetics Staff, CFSAN/FDA 

and 
Linda M. Katz, M.D., M.P.H. 

Director  
Office of Cosmetics & Colors 

Interium Chief Medical Officer 
CFSAN/FDA 

The ILSI Research Foundation with scientists from the 
U.S. Environmental Protection Agency, Health Canada, 
and the University of North Carolina (UNC) presented a 
successful training workshop at UNC’s Friday Center on 
12 Feb 2008.  This workshop was funded by RSESS.  Par-
ticipants came from government, industry, and academia.  
This workshop illustrated application of a Human Rele-
vance Framework that has been in development for a num-
ber of years under the auspices of the International Pro-
gramme on Chemical Safety/WHO and the International 
Life Sciences Institute Risk Science Institute (Sonich-
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Mullin et al., 2001; Meek et al., 2003; Boobis et al., 
2006; Seed et al., 2005; Boobis et al., 2008).  The IPCS/
ILSI Human Relevance framework starts with the con-
cept that for a given adverse response (tumors, malfor-
mations, neurotoxicity, etc)  produced by a compound in 
laboratory animals, it is sometimes possible to establish 
a series of key events that are along a causal path.  In-
volvement of the key events in the mode of action 
(MOA) is established as a weight of evidence approach 
using criteria based on those described by Bradford Hill, 
taking into account factors such as dose-response and 
temporal concordance, biological plausibility, coherence 
and consistency.  Once an MOA is established, qualita-
tive and quantitative comparison of each key event be-
tween the experimental animal and humans enables a 
conclusion as to likely relevance of the MOA for hu-
mans.  Insight gained from this analysis can be invalu-
able in the risk assessment process of the compound, 
such as informing the most appropriate dose response or 
cross species extrapolation approaches.  The Framework 
is an analytical tool that enables greater transparency, 
identification of key missing data and helps ensure con-
sistency in evaluations.   
The workshop featured opening remarks by Dr. George 
Gray, EPA Assistant Administrator for Research and 
Development, speaking on “Advancing Risk Assessment 
at EPA.”  Dr. Gray highlighted the need for risk assess-
ment to be based on solid scientific information, pro-
vided in a timely manner, within a rigorous and transpar-
ent process.  Following Dr. Gray’s presentation, Dr. 
Penny Fenner-Crisp (ILSI Research Foundation Consult-
ant), provided an overview of the Human Relevance 
Framework.  Drs. Vicki Dellarco (USEPA, Office of 
Pesticide Programs) and Kevin Crofton (US EPA, Office 
of Research and Development) presented a case study on 
disruption of thyroid homeostasis to illustrate how to 
apply the framework approach to evaluate the human 
relevance of thyroid tumors and neurodevelopmental 
outcomes.  The workshop continued with interactive 
case studies in which participants were divided into 
small groups that included a facilitator.  Participants 
were given toxicological information and data on hypo-
thetical chemicals and asked to work through the frame-
work and come to conclusions concerning:  whether 
there was enough information to establish a mode of ac-
tion in animals, whether there were qualitative or quanti-
tative species differences between the animal mode of 
action and humans, and lastly whether there were any 
susceptible population issues that might impact the use 

Alternatives to Animal Testing for Cosmetic Safety 
Evaluation (con’t) 

RSESS Sponsors Education Workshop on 
“Evaluating the Human Relevance of Modes of Action 

in Animals” 
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of the mode of action in humans.  The workshop con-
cluded with a plenary lecture given by Dr. James Swen-
berg, UNC Chapel Hill entitled “Key Events for a 
Mutagenic MOA: Implications for Risk Assessment 
There has been an increasing expectation for the use of 
mode of action information to improve the scientific basis 
of human health risk assessment, and thus interest is grow-
ing in organizing similar training workshops in Europe, 
Asia, Australia, and other regions.  This UNC workshop is 
the fifth in a series of training workshops on the IPCS/ILSI 
Human Relevance Framework organized by the ILSI Re-
search Foundation,  Health Canada, and the US Environ-
mental Protection Agency.  
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The RSESS annual great debate titled “MTD: Is testing to 
the MTD unnecessary animal use or always necessary to 
assure human safety” was a huge success and was well 
attended by approximately 120 people.  The debate was 
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moderated by Dr. Frank Sistare (Merck) and the speak-
ers included Dr. Jack Reynolds (Principal – JAReynolds 
&  Associates) taking the pro MTD position and Dr. Bob 
Osterberg (Aclairo Consulting) arguing against the need 
for driving doses to the MTD in all studies.  Tradition-
ally, maximally tolerated dose (MTD) is defined as the 
highest dose that does not induce overt toxicity and at 
the same time does not shorten the life span of an ani-
mal, however, it is practically come to mean the highest 
dose that induces overtly severe toxicity but not death 
within the timespan of a given study in order to identify 
target organs of toxicity and maximize patient safety 
monitoring.  More recently, these toxicity objectives 
have been subject to strong opposition by various animal 
research legislation initiatives, who unanimously seek to 
eliminate inhumane animal treatment and also advocate 
treatment mitigation, when duress is observed in animals 
during the course of these toxicology studies. An addi-
tional opposing concern to use of MTD is the lack of 
precise definition of target organ toxicity.  Considering 
the emerging opposing viewpoints to MTD, the central 
context of this debate was whether it is necessary to 
reach and exceed the MTD in each study across the se-
ries of prechronic to chronic rodent and non-rodent stud-
ies that are conducted to support clinical trials and drug 
registrations.  
 
Dr. Jack Reynolds supported the use of MTD as an es-
sential tool to measure xenobiotic-induced biological 
perturbation.  He emphasized the importance of MTD to 
measure both the chronic effects of exposure and to de-
termine NOEL’s and NOAEL’s. He further felt the use 
of MTD was essential in conducting studies seeking 
mechanistic data.  In conclusion, Dr. Reynolds strongly 
supported the use of MTD for gaining mechanistic data 
and argued against the reliance of surrogate tools such as 
safety exposure multiples and isolated in-vitro studies as 
a first line approach, which lack mechanistic sensitivity 
for relevant toxicity.   
  
Dr. Bob Osterberg introduced the concept of biomarkers 
into the debate to avert the need for traditional measures 
of demonstrating an MTD.  He supported his viewpoint 
by first defining a biomarker - a xenobiotic-induced al-
teration in cellular and biochemical component measur-
able in a biological system.  According to Dr. Osterberg, 
the use of biomarkers not only reduces the amount of 

The RSESS Great Debate, “MTD:  Is testing to the 
MTD unnecessary animal use or always necessary to 

assure human safety?” 

RSESS Sponsors Education Workshop on “Evaluating 
the Human Relevance of Modes of Action in  

Animals” (con’t) 
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animal toxicity testing, but is also in consensus with the 
animal welfare acts supporting 3 Rs of Russell (Reduction, 
Refinement and Replacement).  To support his rationale 
for replacement of animals for MTD studies, he suggested 
the expanded use of computational toxicology, gene chips 
and in-vitro testing.  Furthermore, in support of his view-
point on biomarkers, Dr. Osterberg outlined a strategy 
consisting of using a test dose that induces a histopa-
thological change, followed by detecting a specific bio-
marker at that dose and subsequently using lower doses for 
definitive studies.  Additionally, he also recommended use 
of in-vitro assays for identifying tissues at risk and selec-
tion of a biomaker.  In conclusion, citing the example of a 
biomarker such as cystatin c, which is expressed early on 
even before the onset of cardiovascular and associated kid-
ney disease symptoms, he stated that biomarkers are be-
coming valuable predictive toxicity tools and could replace 
the need to drive to overt demonstration of an MTD. 
 
To evaluate if the debate triggered new viewpoints, an au-
dience poll related to MTD was conducted both at the be-
ginning and at the end of the discussion.  The great debate 
provoked many different stimulating viewpoints in the 
audience.  However, at the end, more people were in favor 
of not always having to dose animals beyond the MTD to 
induce overt toxicities. 

Jaishree Bankoti 
SOT Student Advisory Council RSESS Representative   

Keywords: VXDS, biomarker, qualification. 
 
There are a wide variety of novel biomarkers both under 
development as well as currently integrated in drug devel-
opment. However, these novel biomarkers have been inte-
grated with some hesitation into routine nonclinical and 
clinical practice and regulatory submissions. Hesitation in 
the application of these tests is often associated with fear 
about the regulatory interpretation of the context and sup-
porting evidence for their application. [1] Biomarker tests 
can be integrated into drug development when we have a 
consensus about the context in which we are measuring the 
biomarker and the evidence supporting this measurement. 
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The path from an exploratory biomarker to a biomarker 
qualified for a specific application context can be long 
and tortuous. Application of these biomarkers requires 
an objective record for their nonclinical or clinical con-
text and supporting qualification evidence. Information 
from the development of exploratory biomarkers has 
been shared between the pharmaceutical industry and the 
FDA through Voluntary eXploratory Data Submissions 
(VXDS). Submissions of exploratory biomarker data 
have allowed reviewers at the FDA to share with scien-
tists in the pharmaceutical industry study designs, sam-
ple isolation and storage protocols, technology plat-
forms, analysis algorithms, biological pathway interpre-
tation, and electronic data submission formats. This ex-
perience has been valuable in training our reviewers for 
the analysis and interpretation of biomarker data.  
 
VXDS submissions have stressed the need for a regula-
tory path from exploratory biomarkers to biomarkers 
qualified for a specific context. Such a path is currently 
being tested at the FDA through a Pilot Process for Bio-
marker Qualification [2]. This Pilot Process is focused 
on the specific needs of the regulatory environment to 
ensure scientific accurate and clinically (or pre-
clinically) useful decision-making. 
 
In the first use of this new joint-agency review process 
put in place by U.S. and European drug regulators, the 
FDA and the European Medicines Association (EMEA) 
will allow drug companies to submit the results of seven 
new tests as evidence of nephrotoxicity by new drugs. 
The qualification of these biomarkers covers at this time 
voluntary submission of these data for rat studies. On a 
case-by-case basis, the FDA will also consider possible 
application of these biomarkers in Phase-1 human trials. 
The tests measure levels of seven key proteins or bio-
markers that scientists from the FDA and EMEA believe 
provide important new safety information about the ef-
fect of drugs on the kidney. When reviewing INDs, 
NDAs, or BLAs, both regulatory agencies will now con-
sider the test results in addition to BUN and creatinine. 
 
The development of the new biomarkers was led by the 
Predictive Safety Testing Consortium (PSTC), whose 
members include scientists from 16 pharmaceutical com-
panies. The PSTC was organized and led by the Critical 
Path Institute. Researchers from Merck and Novartis 

The RSESS Great Debate, “MTD:  Is testing to the MTD 
unnecessary animal use or always necessary to assure 

human safety?”(con’t) 

Qualification of Biomarkers of Nephrotoxicity through 
the Pilot Process for Biomarker  

Qualification at the FDA and the EMEA 
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identified the new biomarkers, tested them to prove their 
sensitivity, specificity and positive and negative predictive 
value, and then shared their findings with the other consor-
tium members for further study. The consortium then sub-
mitted applications for their qualification to FDA and 
EMEA.  
 
This is a unique example of how a group of drug compa-
nies can work together to propose and generate qualifica-
tion data for new safety tests and then present them jointly 
to the FDA and EMEA for qualification. The FDA and 
EMEA laid the groundwork for such joint-agency reviews 
in 2004 with the development of the VXDS framework. 
The VXDS review served as the baseline model around 
which to design the Pilot Process for Biomarker Qualifica-
tion in 2006. A similar, Biomarker Qualification Data Sub-
mission (BQDS) meeting, is held for this Pilot Process to 
allow an exchange of questions with the sponsor about 
scientific and clinical information submitted for qualifica-
tion. 
 
This Pilot Process for Biomarker Qualification allowed the 
PSTC to submit a single application for biomarker qualifi-
cation to both regulatory agencies, and then to meet jointly 
with scientists from both agencies to discuss it in detail 
and to address additional scientific questions posed by the 
regulators. Each regulatory agency reviewed the applica-
tion separately and made independent decisions on 
whether each would allow the new biomarkers to be used. 
The new biomarkers qualified by FDA and EMEA are 
KIM-1, Albumin, Total Protein, β2-microglobulin, Cys-
tatin C, Clusterin, Trefoil Factor-3. Testing for these pro-
teins will help scientists assess whether a drug is likely to 
cause damage to the kidneys, a toxic side effect of some 
drugs. At this time, both FDA and EMEA require drug 
companies to submit the results of two other tests, called 
BUN and serum creatinine, to show whether such kidney 
damage is has occurred.  
 
FDA scientists believe that the seven new tests may pro-
vide important advantages over these two tests. For exam-
ple, in the rat model, once kidney damage has begun to 
occur, it takes a week before the two current tests can de-
tect it. The new tests are more sensitive and can reveal cel-
lular damage within hours. While BUN and serum 
creatinine show that damage has occurred somewhere in 
the kidneys, the new tests can pinpoint which parts of the 
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kidney have been affected. While additional studies are 
needed, the new biomarkers may one day allow promis-
ing drugs to advance into clinical trials that otherwise 
would have been abandoned, because currently there are 
no tests available to detect early-onset renal injury.  
 
The seven new tests were developed and will be carried 
out initially in rats, but they were selected because other 
studies have shown that similar biomarkers are produced 
in human kidney cells. While the FDA and EMEA will 
consider only data from rat studies initially, the PSTC 
will begin work to qualify these biomarkers in human 
studies. If these studies are successful, the PSTC will 
present a new application seeking acceptance of the hu-
man biomarkers over the next two years. 
 
The need for an accurate, comprehensive and efficient 
process for biomarker qualification is closely linked with 
our ability to quickly integrate new biomarkers in drug 
development and regulatory review. The Biomarker 
Qualification Pilot Process at the FDA is testing the sci-
entific, clinical and regulatory components for a bio-
marker qualification process. Experience gained with 
this pilot process will be useful in the development of a 
formal regulatory process for biomarker qualification. 
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The Thirteenth Risk Assessment Summer School to be 
held 16-14 September 2008 at Hotel Hoeri,  

Bodensee, Germany. 
 
RASS is a specialized training and educational activity 
which emphasizes learning rather than teaching.  The ob-
jectives are to offer young toxicologists unique opportuni-
ties to broaden their knowledge and experience in the field 
of chemical risk assessment and to better understand the 
data evaluation process.  The school is an exclusive train-
ing course with few formal lectures and ample time for 
discussion initiated by lectures, faculty cases, and most 
important of all, study cases, written by the students them-
selves.   
 
Applications are welcomed from students who are scien-
tifically qualified in toxicology, have an advanced degree, 
preferably at the PhD level, have some working experi-
ence, are not more than 35 years old and are fluent in Eng-
lish. 
 
A maximum of 25 students will be selected.  A number of 
fellowships are available.  For further information and an 
application, please contact Birgetta Lewander, RASS Se-
cretariat at malmfors.consulting@ebox.tninet.se.  For 
more information about RASS, go to http://
www.iutox.org/rass.asp. 

REGISTER NOW! 
  
DECEMBER 4-5, 2008, SOT CCT WORKSHOP ON 

“HEMANGIOSARCOMA IN RODENTS: MODE-OF-
ACTION EVALUATION AND HUMAN  

RELEVANCE” 
  
To register, view the workshop program, and submit ab-
stracts, go to: 
 http://www.toxicology.org/ai/meet/hr-
COF_meeting.asp#sponsors. 
  
SOT announces a December 4-5, 2008, Contemporary 
Concepts in Toxicology (CCT) Workshop on 
“Hemangiosarcoma in Rodents: Mode-of-Action Evalua-
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tion and Human Relevance” at the Westin Arlington 
Gateway Hotel, Arlington, VA.  The early registration 
deadline is July 31, 2008.  The abstract submission 
deadline is September 24, 2008. 
 
The purpose of the workshop is to explore the modes of 
action (MOAs) and human relevance of hemangiosar-
coma induction in rodents by various classes of com-
pounds. Hemangiosarcoma is a tumor of the endothelial 
cells, and is seen primarily in organs with sinusoidal 
blood supply such as the liver, spleen, and bone mar-
row, but also in other tissues such as adipose tissue. 
This tumor can be induced by genotoxic and non-
genotoxic compounds. Genotoxic agents, such as vinyl 
chloride, induce hemangiosarcoma in mice, rats, and 
humans. Non-genotoxic compounds, such as perox-
isome proliferator-activated receptor (PPAR) agonists, 
however, induce hemangiosarcoma only in mice. To 
date, the MOA for hemangiosarcoma induction by non-
genotoxic compounds is not known, nor is the human 
relevance of these tumors understood.  
  
The goals of the workshop are to 1) summarize current 
understanding of MOAs for various compound classes, 
2) share data and information with the scientific and 
regulatory communities to promote and guide future 
research on non-genotoxic MOAs for hemangiosarcoma 
in rodents, and 3) identify research tools and ap-
proaches to studying hemangiosarcoma and related vas-
cular lesions. 
  
The SOT CCT workshop is co-sponsored by the HESI 
PPAR Agonist Project Committee, Aclairo Pharmaceu-
tical Development Group, AstraZeneca, Daiichi-
Sankyo, GlaxoSmithKline, Merck Research Laborato-
ries, Pfizer, sanofi-aventis, the SOT Regulatory and 
Safety Evaluation Specialty Section, and Takeda Phar-
maceutical Company. 
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