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President’s Message

Greetings

| am pleased and honored to be-
gin my term as president of our
specialty section. It will be my
challenge this year to continuein
the footsteps of some very im-
pressive predecessors. | have
enjoyed working with Glenn
Simon, who has now moved into
the past-past president category
(but is till on call to come up
with catchy debate titles!) and
with Harry Olson, who continues
asour current past president. |

am pleased to continue working with Ron Gerson, who is now our

vice president, Lin DePass, who has assumed the position of sec-
retary-treasurer (and has taken over the BIG job of newsletter
preparation) and Frank Sistare, who enters his second term as a

councilor. And we are excited to welcome our new members, Ron

Slesinski, our vice president-elect, and Kimber White, our new
councilor. We have worked hard to maintain a balance of indus-
try (pharmaceutical, chemical, CRO and others), government and
academia on the Council and | think that our current membership
reflects successin that effort.

GoalgMission/Request for | nput

During my 2-year tenure in the presidential succession, our offi-
cers and councilors have worked to establish and meet a number
of goalsintended to fulfill our section’s mission, which is:

....to promote the development of sound governmental policies
and regulations based on contemporary scientific knowledge aris-
ing from the disciplines encompassed by toxicology. RSESS pro-
vides aforum for the interaction of SOT membersto discussthe
impact of regulations, guidelines and guidances on the practice of
toxicology and the safety eval uation of food additives, nutraceuti-
cals, therapeutic drug products and environmental, industrial and
household chemicals, and other products of concern.

Quite amouthful!!  One of our jobs this year will beto review

and revise/update this mission as necessary. Thisiswhere we can

use your help! Please let us know:
What do you think of this mission statement?
What do you think of RSESS's past, present and future

of the Society of Toxicology
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projects (discussed below)?

What changes would you suggest?

What additional activities/programs would benefit
you?

Student Focus

=~ Although not specifically stated in our mission, our section

has established a strong focus on students and hopes to con-
tinue and expand activitiesin thisarea. We have seenin-
creased interest in our student travel awards (discussed else-
where in this newsletter), primarily due to a strong recruit-
ment effort by all Council members. We have aso initiated
the practice of providing free section membership to students
who are SOT members to encourage future participation (and
build our membership base!!).

We are very excited that our proposed program directed at
students and post-docs has been accepted for presentation at
the 2004 SOT meeting. This program, “Life as a Toxicolo-
gist”, came out of a Council brain-storming session last year
and has been developed by Ron Gerson and Denise Robinson
(our departed-but-not-forgotten 2002-2003 secretary-
treasurer) with input from the rest of us. Theideaisto give
students and post-docs an idea of the “real world” of toxicol-
ogy in practice. You will be hearing more about thisin future
newsletters.

The Great Debates

For the past two years, we have sponsored mini-debates on
contemporary issues at our RSESS reception at SOT. This
year we presented “ Transgenics: Should Transgenic Models
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RSESSMISSION

The mission of the Regulatory and Safety Evaluation Specialty Section (RSESS) of SOT isto
promote the development of sound governmental policies and regulations based on contem-
porary scientific knowledge arising from the disciplines encompassed by toxicology. RSESS
provides aforum 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 ad-
ditives, nutraceutical s, therapeutic drug products and environmental, industrial and household
chemicals, and other products of concern.

“Knock Out” the Traditional Mouse Bioassay?’ (reported elsewhere in this newsletter). In 2002
we presented “Alternatives to Animal Testing: 20 Y ears of Fertility or Futility?’ Attendance and
interest have been high and we plan to continue. We'd like to hear your thoughts and any sug-
gestions for future programs. Please let us know!

2004 Planning

The post-SOT period was busy with submission, review and endorsement of programs proposed
for 2004. RSESS endorsed atotal of 24 submissions; 11 of these were selected by the Program
Committee for presentation in 2004. 1t sounds like 2004 will be a good year for an interesting
and varied series of presentations.

Moving Forward

The RSESS Council plansto have ateleconference in July and a face-to-face meeting in the fall.
Issues we plan to tackle, in addition to our ongoing initiatives (student awards, SOT mini-
debates, newsletter articles), are:

Membership: The SOT says that our numbers are declining. We think it may be a cleri-
cal/record keeping problem or a consequence of late renewals. In any case, we plan to
confirm the facts and take some action!

Web Site: SOT informs us that we have aweb site and it needs to be updated. This was
news to us and we plan to do what needs to be done.

Member Input

We would like to hear from you. Let us know how we are doing and how we can best meet your
needs. | look forward to an exciting and productive year with the Council and with all of you !!

Cheers, Carol Auletta

RSESS Presents 5 Student Travel Awards at 2003 SOT Meeting
The Regulatory and Safety Evaluation Specialty Section was pleased to recognize five stu-
dents for outstanding research and presentation of their research in poster sessions at the
2003 Society of Toxicology meeting. The winning presentations were selected from a total
of 12 submissions from students in the United States, Europe and Asia. Each winner received
a $500 travel award and a $100 gift certificate from Taylor and Francis. Awards were pre-
sented at the RSESS reception on Tuesday evening, March 11. Students who are SOT mem-
bers will also receive afree membership in RSESS. Students and their advisorsjoined us to
mingle with specialty section members, accept their awards and give a brief summary of
their work and its relevance to regulatory toxicology and safety evaluation.

RSESS solicited submissions beginning at the end of 2002 by communicating with all of the
academic institutions listed in the SOT directory and by an e-mail notification to the SOT
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RSESS Presents 5 Student Travel Awards at
2003 SOT Meeting Cont.

membership. The selection committee was very gratified by
the large number and high quality of the responses. Our origi-
nal intent was to present 4 travel awards; however, based on
the quality of our top 5 selections, we decided to add one
more. We also forwarded submissions which were applicable
to other specialty areasto other specialty sections for consid-
eration.

It is always a pleasure to meet with students and advisors and
to confirm that the future of toxicology research isin good
hands. We look forward to doing it again next year!

The students, their posters, universities and advisors are:

Elmarie Bodes, DVM, Dip. ACVP, University of North
Carolinaat Chapel Hill
James A. Swenberg, DVM, PhD — advisor

Mucochloric Acid Induces PARP Activation

Y oonkyung Do, Medical College of Virginia, Virginia Com-
monwealth University
Mitzi Nagarkatti, PhD - advisor

DES Mediates Apoptosis in Hematopoietic Stem Cells and
Developing Thymocytes Leading to Immune Dysfunction

Seung-Duk Ryu, College of M edicine, Inha Univer sity,
Korea
Woon-Gye Chung, PhD — advisor

Induction of the Procarcinogen-Activating CYP1A2 by an
Herbal Dietary Supplement in Rats and Humans

Rebecca E. Watson, Michigan State University
Jay Goodman, PhD - advisor

Aberrant DNA Methylation is a Mechanism Involved in Tu-
mor Promotion

Jennifer S. Yauck, M edical College of Wisconsin

Gail McCarver, MD — advisor

Closer Residentia Proximity to Trichloroethylene-Emitting
Sites Increases Risk of Offspring Congenital Heart Defects
among Older Women

" I
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Summary of RSESS M eeting and Reception

On Tuesday evening, March 11, 2003, our specialty section held
its annual meeting and reception at the Salt Palace Convention
Center. The highlight of the meeting was a roundtabl e discus-
sion of the following topic: “Will Transgenic Models Knock Out
the Traditional Mouse Bioassay?’. The panelists were Jay
Goodman, Mike McClain and David Jacobson-Kram. We were
fortunate to have been able to enlist 3 such distinguished panel-
ists among whom were 2 former presidents of SOT. The debate/
discussion was facilitated by Frank Sistare and Linval DePass.
The format of the discussion was such that the panelists were
asked to respond to 3 questions:

| 1) Isit appropriate to routinely use genetically modified micein

place of the standard 2-year mouse bioassay for assessing a
pharmaceutical product’s carcinogenic potential? Are the posi-
tive or negative tumor findings in these models equivalent to or
more informative than afinding in a 2-year bioassay?

2) What are the most critical strengths and limitations of each
model that have not yet been sufficiently characterized?

3) Are there protocol design modifications that should be ex-
plored to further optimize the value of each of the 3 models?

The discussion was both interesting and entertaining. At the end
of the meeting, one of my colleagues commented “That was an
excellent discussion. Why was it not more widely publicized?’

In future meetings, we hope to be able to provide equally inter-
esting topics for discussion. We also need to publicize our ac-
tivities so that all members of the Society can benefit from our
efforts.
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REGULATORY COMMITTEE REPORT

Excer pted with permission from the SOT | mmunotoxicol-
ogy Specialty Section Newdletter (November 2002)

The FDA/CDER Guidance for Industry: Immunotoxicology
Evaluation of Investigational New Drugs has been published
as afinal document and is now available on the FDA web site.
Recently, an article appeared in the SOT Regulatory and
Safety Evaluation Specialty Section Newsdletter (Fall 2002) by
Patrick J. Haley, DVM, PhD, in which the author presented an
overview of guidelines on immunotoxicity testing that have
been published, either as drafts or final documents, in the US,
Europe, and Japan. | will not present a critique of the article;
it is quite good and anyone interested should read it (I have an
electronic version and will be happy to e-mail a copy). There
are, however, afew points made in the article with respect to
the draft FDA/CDER guidance that should be clarified. First,
in response to comments made to the Agency on the draft
guidance document, there are several changesin the fina
guidance. Dr. Haley did not have access to these changes and
therefore could only comment on the content of the draft, so
no criticism isintended here.

One point that should be clarified is that all nonclinical toxi-
cology data, as well as any available clinical data, should be
evaluated for signs that an investigational drug has the poten-
tial to cause unintended immunosuppression. However, with a
couple of exceptions, there is no recommendation that a tradi-
tional functional assay (e.g. drug effect on T-dependent anti-
body response) be conducted routinely in drug development. |
believe that Dr. Haley understands this to be the case, but |
wanted to clarify the point: such studies are recommended
only for cause. Another issue raised by Dr. Haley concerns
dose selection for directed immunotoxicity studies. The FDA
guidance specifically states that in the design of an immune
function study, “the dose, duration, and route of administra-
tion ...should be consistent with the study in which the adverse
[immune] effect was observed.” Although there may be situa-
tions in which this recommendation might be impractical, the
genera principle applies and logically follows the idea that
general nonclinical toxicology studies should be used to detect
unintended immunosuppression. Although the FDA guidance
does not specifically deal with the issue of study timing with
respect to clinical trials, it should be understood that immune
function studies should be considered as soon as signs of unin-
tended immunosuppression are observed. Obvioudly, such
decisions should be made in the context of the overall drug
development program, but should take in to consideration the
safety of clinical trials. Once again, it isimportant to consider
that flexibility implies responsibility.

One question raised by Dr. Haley is: “Should all drugsin-
tended to be used to treat patients with HIV infection be evalu-
ated with an immune function assay?’ Thisisafair question
and has been clarified in the final guidance; immune function
studies are recommended for drugs intended to treat HIV in-
I I
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fection (e.g. nucleoside analogues, protease inhibitors), not all
drugs that may be used to treat patients with HIV-related dis-
ease. Thisshould significantly lessen the number of investiga-
tional drugs to be tested using functional assays.

There are some other modificationsin the final guidance, and
you are encouraged to visit the FDA web site.
Ken Hastings
FDA/Center for Drug Evaluation and Research (CDER)
HASTINGSK @cder.fda.gov

2004 Proposal Endor sement Summary

The following CE Courses, Roundtables, Symposia, and
Workshops, which were endorsed by the Regulatory and Safety
Evaluation Specialty Section, were accepted for 2004. The
primary endorser is designated by an asterisk.

Accepted CE Courses

42460 CEB

SAFETY PHARMACOLOGY AFTER ICH S7A & S7B
Endorsements

Comparative and Veterinary Specialty Section*

Regulatory and Safety Evaluation Specialty Section

42600 CEB

The Safety Assessment of Proteins Developed through
Biotechnology

Endorsements

Food Safety Specialty Section*

Regulatory and Safety Evaluation Specialty Section

Risk Assessment Specialty Section

42829 CEB

Adrenal Gland: M echanisms of Toxicity and
Carcinogenesis

Endorsements

Carcinogenesis Specialty Section*

Regulatory and Safety Evaluation Specialty Section
Toxicologic & Exploratory Pathology Specialty Section

Accepted Roundtables

42539 R

DEVELOPING THE USE OF THRESHOLD CONCEPT
FOR PROTEIN ALLERGENS

Endorsements

Food Safety Specialty Section*

Regulatory and Safety Evaluation Specialty Section

42581 R

Sciencein the Legidative Process: A Congressional and
Scientific View

Endorsements

Regulatory and Safety Evaluation Specialty Section
Accepted Symposia
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2004 Proposal Endor sement Summary Cont.

42440 S

The Present and Future of Toxicogenomicsin Preclinical
Drug Development

Endorsements

Carcinogenesis Specialty Section

Molecular Biology Specialty Section

Regulatory and Safety Evaluation*

Toxicologic & Exploratory Pathology Specialty Section

Accepted Workshops

42407 W

Agricultural Chemical Safety Assessment: A Multi-Sector,
I nter national Proposal

Endorsements

Occupational Health Specialty Section

Regulatory and Safety Evaluation Specialty Section*
Toxicologic & Exploratory Pathology Specialty Section

42415 W

Diesdl emissions. New horizonsin the chemistry, health
effectsand regulations.

Endorsements

Inhalation Specialty Section*

Regulatory and Safety Evaluation Specialty Section

42420 W

Lifeasa Toxicologist - A Graduate Student and Post-Doc
Primer to Careersin Toxicology

Endorsements

Placement Committee

Regulatory and Safety Evaluation Specialty Section*
Women in Toxicology Specialty Section

42622 W

Hor mone Replacement Therapy: A Challenge of Risksand
Benefits

Endorsements

Regulatory and Safety Evaluation Specialty Section
Reproductive and Developmental Specialty Section

Risk Assessment Specialty Section

Women in Toxicology Specialty Section*

42709 W

Zebrafish-A Model Organism for Assessing Developmental
Toxicity in Drug Discovery/Environmental Risk Assessment
Endorsements

In Vitro Specialty Section

Neurotoxicology Specialty Section

Regulatory and Safety Evaluation Specialty Section
Reproductive and Developmental Specialty Section*
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42769 W

Current Status and Future Considerationsfor the
Development of Skin Toxicology Alternative M ethods
Endorsements

Dermal Toxicology Specialty Section*

Regulatory and Safety Evaluation Specialty Section

CDER Position on the Use of the SHE Cell
Transformation Assay in Regulatory
Deter minations

The SHE Cell Transformation Assay (SHE Assay) is a short-
termin vitro assay designed to assess the carcinogenic poten-
tial of acompound (LeBoeuf et al. [1996] Mutation Research
356:85). Although not a standard test in the regulatory bat-
tery, FDA Center for Drug Evaluation and Research (CDER)
divisions suggest the use of the SHE Assay on a case-by-case
basis. Itisgenerally used to assess the significance of positive
resultsin the standard battery (ICH S2B) in vitro genetic toxi-
cology tests.

The use of the SHE Assay for regulatory purposes has been
questioned. In response to this, the CDER Genetic Toxicol-
ogy Committee (GTC) examined data from concordance stud-
ies onthe assay. Much of the opinion expressed in this article
occurred during CDER GTC discussions of these data.

Myhr and Zhang (Rodent bioassay data, SHE cell transforma-
tion assay [pH 6.8] and genotoxicity data for 103 compounds.
30" EEMS, 2000, p.80) demonstrated that the SHE Assay isa
robust predictor of rodent carcinogenicity (82% concordance
with rodent bioassay). Since human carcinogenicity data are
generaly lacking, CDER regulates on the basis of the rodent
bioassay. Therefore, a short-term in vitro assay that predicts
rodent carcinogenicity is auseful regulatory tool.

The SHE Assay iscriticized for having a high false positive
rates. Myhr and Zhang compared results for the 103 com-
pounds from Ames bacterial mutation, mouse lymphoma, in
vitro chromosomal aberration and SHE Assay tests. There-
sults showed that the SHE Assay had the lowest false positive
and false negative rate for this particular panel of chemicals.
This study also demonstrated that the SHE Assay detects both
genotoxic and non-genotoxic carcinogens. In addition, it was
the only assay in this study to detect eighteen carcinogens
from the set, including one known human carcinogen.

The International Life Sciences Institute, Health and Environ-
mental Sciences Institute (ILSI/HESI) Alternative Methods for
Carcinogenicity Testing collaboration presented data from
SHE Assay studies on a panel of chemicals consisting of three
genotoxic human carcinogens, one immunosuppressant human
carcinogen, two hormones, ten rodent carcinogens/putative
human noncarcinogens (based on epidemiology or mecha-
nism) and three noncarcinogens. (See reportsin Toxicologic
Pathology, vol. 29 [Suppl.] by Mauthe et al. [p. 138], Cohen
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CDER Position on the Use of the SHE Cell
Transformation Assay in Regulatory
Deter minations Cont.

[p.183] and Goodman [p.173].) These studies confirmed the
SHE Assay as arobust predictor of rodent carcinogenicity (89%
concordance). However, the SHE assay showed a poor concor-
dance with human carcinogenesis (37%) and, as a consequence,
was deemed a poor discriminator for risk evaluation. The
CPMP GTC's further analysis of the results suggests that the
putative human non-carcinogens drive the lack of concordance
with human carcinogenicity. The SHE Assay had a high sensi-
tivity (83%) for detection of human carcinogens but alow
specificity (15%) for prediction of human noncarcinogens. The
CDER GTC notes that the putative human non-carcinogensin
the panel have not been proven to be human noncarcinogens
and their inclusion weighed too heavily in the calculation of
overall concordance (37%). Therefore, the low concordance
with human carcinogenicity may not be avalid argument
against the SHE Assay.

The SHE Assay has a so been criticized as inappropriate for
regulatory purposes because the underlying mechanismis not
understood in relation to the mechanism of the carcinogenic
process. This does not appear to be avalid criticism since nei-
ther mechanism is completely understood. However, evidence
has shown that the SHE Assay determines the ability of a
chemical to induce morphological transformations that are cor-
related with the ability of the cells to produce tumors when in-
jected into animals (LeBoeuf et a. [1990] Cancer Research
50:3722).

In conclusion, the SHE Assay exhibits a high concordance with
the rodent bioassay, which is the standard by which regulatory
determinations are currently made. Therefore, the SHE Cell
Transformation Assay appears to be a useful short-termin vitro
tool for regulatory use on a case-by-case basis.

Anita Bigger, Ph.D.

Expert Regulatory Pharmacologist
Division of Antiviral Drug Products
Center for Drug Evaluation and Research
Food and Drug Administration

An Evaluation of the EMEA Draft Position
Paper on the Limits of Genotoxic I mpurities

In December 2002, the Committee for Proprietary Medicinal
Products (CPMP) of the European Agency for the Evaluation of
Medicinal Products (EMEA) presented a draft Position Paper
on the Limits of Genotoxic Impurities for comments. The Posi-
tion Paper was reviewed by the Food and Drug Administration
Center for Drug Evaluation and Research (CDER) Genetic
Toxicology Committee (GTC). Many of the opinions ex-
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pressed in this article occurred during CDER GTC discus-
sions. The Position Paper was also discussed at the Winter
2003 Toxicological Forumin Washington, DC.

The CPMP Position Paper states that a general concept of
qualification of impuritiesis described in the ICH guidances
Q3A (Impuritiesin New Drug Substances) and Q3B
(Impuritiesin New Drug Products). However, determination
of acceptable dose levels for impurities with a genotoxic po-
tentia is not specifically covered by these existing guidances.
As mentioned by Peter Kasper and illustrated by Lutz Mueller
with case studies at the Winter 2003 Toxicology Forum, it is
possible that the genetic toxicology tests currently used for
qualification of genotoxic impurities could not detect even
known carcinogens when the content of the impurity in the
drug substance or product is <1000 PPM (0.1%). The Posi-
tion Paper addresses this deficiency. Thisisacommendable
goal, as the problem of genotoxic impurities has been a diffi-
cult and complex one for al involved in drug development.

The Position Paper offers ageneral framework and practical
approaches to dealing with genotoxic impuritiesin new drug
substances. It isintended to be a supplement to the existing
Q3A and Q3B guidances on impurities.

The Position Paper begins with a definition of what is meant
by the classification of a compound as genotoxic, i.e. “thereis
clear evidence for its genotoxic activity usually from positive
findingsin in vivo mammalian test(s), with supporting evi-
dence fromin vitro test(s).” This statement is at odds with the
approach agreed upon in the ICH Guideline for Industry, Spe-
cific Aspects of Regulatory Genotoxicity Tests for Pharma-
ceuticals (S2A, Il C. 2.3.2) which states that “the assessment
of the genotoxic potential of a compound should take into ac-
count the totality of the findings and acknowledge the intrinsic
values and limitations of both in vitro and in vivo tests.”

Thus, positive resultsin either in vitro or in vivo battery tests
indicate the genotoxic potential of the compound. This ap-
proach was prompted by the limitations of the currently vali-
dated in vivo tests to detect all genotoxic end-points or to
cover al possible target tissues.

The Position Paper states that, at present, in vivo genotoxic
compounds are treated as if they have the potential to damage
DNA at any level of exposure. Current practice isto assume
that there is no threshold for the genotoxic effect. However,
recently, the position that threshold mechanisms for some
genotoxic effects exist has begun to gain acceptability. The
examples cited are interactions with the spindle apparatus
leading to aneuploidy, topoisomerase inhibition, inhibition of
DNA synthesis, overloading of defense mechanisms, meta-
bolic overload and physiological perturbations. In light of this,
the Position Paper proposes two classes of genotoxic impuri-
ties: 1) genotoxic compounds with sufficient evidence for a
threshold-related mechanism and 2) genotoxic compounds
without sufficient evidence for a threshold-related mechanism.
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An Evaluation of the EMEA Draft Position
Paper on the Limits of Genotoxic Impurities
Cont.

Thisdistinction of a class of genotoxic compounds with suffi-
cient evidence to establish athreshold-related mechanism
seems premature. Although it is widely recognized that such
mechanisms can exist, methods to demonstrate such a mecha-
nism are not well established at present. Therefore, it is not
clear that the demonstration of a threshold mechanism could
be accomplished easily for use in the qualification of a
genotoxic impurity, since it would require development of an
ad hoc evaluation scheme specific to the genotoxic impurity.

The Position Paper continues with the recommendation that
for compounds which fall into the first class, i.e. thereis con-
vincing evidence of athreshold mechanism, exposure levels
without appreciable risk could be established by the procedure
outlined for Class 2 solvents in the Q3C Note for guidance on
Impurities: Residual Solvents. A Permitted Daily Exposure
(PDE) could be derived from the no observed effect level
(NOEL) or the lowest observed effect level (LOEL) in an ani-
mal study with the use of uncertainty factors (UF) to relate the
data to humans.

For compounds that fall into the second class, i.e. thereis no
convincing evidence of athreshold mechanism, the Position
Paper gives the archetypical example of alkylating agents. For
such compounds, a generic level acceptance criterion below
which qualification is not required is not desirable. The Posi-
tion Paper recommends two assessments, a pharmaceutical
(quality) assessment followed by atoxicological (safety) as-
sessment.

The pharmaceutical assessment consists of evaluation of the
manufacturing strategy to determine if the impurity can be
eliminated by changes in the synthetic pathway or in formula-
tion. If the impurity cannot be eliminated, then it must be re-
duced as much as possible.

Once the pharmaceutical assessment is satisfactorily com-
pleted, atoxicological quantitative risk assessment is con-
ducted. The Position Paper favors quantitative risk assessment
based on a determination of the no observed effect level of a
genotoxic response modified by uncertainty factors, rather
than mathematical modeling, to determine an acceptable mar-
gin of safety. The use of this approach requires two decisions:
1) the determination of the most appropriate NOEL from non-
clinical data and 2) selection of the size of rational uncertainty
factors. Guidance for deciding on the size of the uncertainty
factorsis discussed in Appendix 3 of the Q3C guidance on
residual solvents. The NOEL is based on data from rodent
carcinogenicity long-term studies and in vitro and/or in vivo
genotoxicity studies. Certain rules are applied to determine
which NOEL is most appropriate. The goal of thisrisk assess-
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ment approach is not to define a generic PDE for a genotoxic
carcinogen but to assess whether a calculated margin of expo-
sure between clinical exposure level and preclinical NOEL pro-
vides an acceptable overall risk-benefit ratio.

The CPMP isto be commended for its proposal in the Position
Paper to set very conservative limits for genotoxic impurities.
However, the approach does not appear feasible at thistime
because of the difficulties in extrapolating from a NOEL in the
currently accepted genetic toxicology tests to a human dose.
Thisisacentral step in the proposed quantitative risk assess-
ment. A NOEL cannot be extrapolated from in vitro genotoxic-
ity tests because the in vitro cellular environment does not
mimic the human physiological environment and a quantitative
relationship between the test result and a human outcome has
never been established. The existing in vivo testsin the stan-
dard battery (ICH S2B) detect clastogenic events, but not
mutagenic ones, occurring after acute dosing. Even if multiple
dosing is used and the end-point is a clastogenic event, these
tests examine only one target tissue and do not take into ac-
count the possibility of accumulation of the impurity with sub-
sequent genotoxicity in another tissue. Therefore, thein vitro
and in vivo tests in the standard battery for genotoxicity testing
are appropriate for hazard identification but not for quantitative
risk assessment.

In the future, adequate genetic toxicol ogy tests may become
available that will allow the quantitative risk assessment ap-
proach proposed in the Position Paper to be used for setting
limits on genotoxic impurities. However, the approach seems
premature at thistime.

Anita Bigger, Ph.D.

Expert Regulatory Pharmacologist
Division of Antiviral Drug Products
Center for Drug Evaluation and Research
Food and Drug Administration



