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Physiologically-Based Pharmacokinetic (PBPK) Modeling and Reporting
for Chemical Risk Assessment and Analysis of Environmental Compounds

Pharsight© Reporting and Analysis Services (RAS) is a highly skilled team of modelers, toxicologists
and pharmaceutical scientists committed to providing high-quality, regulatory-compliant PBPK modeling
for chemical risk assessment and analysis of environmental compounds. All RAS work is executed to
the highest professional standards, in minimum time, at competitive rates.

BACKGROUND

e Pharsight Software: RAS scientists use Pharsight’s industry-leading software tools to provide
timely, high-quality modeling for risk/safety assessments to support chemical deployment
programs and occupational safety assessments.

e Expert Staff, Global Reach: Pharsight RAS is comprised of a core group of scientists with
expertise in toxicology, risk assessment, pharmacokinetics (PK), pharmacodynamics (PD),
statistical analysis, regulatory strategy and report writing. Our scientists have successfully
conducted more than 400 client engagements in the past several years.

o Delivery Approach: RAS conducts its business according to four key principles: (1)
uncompromising scientific integrity; (2) teamwork; (3) technical innovation; and (4) commitment
to customer service in all aspects of project execution.

CAPABILITIES

e PBPK Model Development: RAS scientists use Pharsight's Trial Simulator® software for
efficient PBPK modeling (http://www.pharsight.com/products/prod _pts home.php):

0 PBPK Conceptual Model Development and Parameter Estimation:

» “In the absence of chemical-specific data, physiologically based toxicokinetic
modeling is potentially the most comprehensive way to account for biological
processes that determine internal dose.” Guidelines for Carcinogen Risk
Assessment. US EPA 2005

» Literature review of available information in species of interest
o Physiological Parameters: blood flows, tissue volumes, ventilation rates

e Physicochemical Parameters: partition coefficients

e Biochemical Parameters: Affinity constants, capacity limited metabolic
rates, intrinsic clearances, rate constants

e Variability Estimates
= Mode of action; internal dose surrogate
* In silico modeling for de novo chemicals
o QSAR-type approaches
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o PBPK Model Build-Up and Validation:
= A schematic representation of a PBPK model is presented below:
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CAPABILITIES -- Continued

e PBPK Model Application: RAS scientists leverage the use of Trial Simulator® for:

0 Route-to-route extrapolation: PO to inhalation, concomitant multiple route exposures.

o0 Temporal Scenario extrapolation: Single, repeated intermittent and continuous
exposures.

o0 High dose to low dose extrapolation: leveraging toxicity data to
environmental/occupational levels.

0 Interspecies extrapolations: Rat-to-human extrapolation, ecosystem biodistribution to
identify sentinel species.

0 Intraspecies extrapolations: Adult-to-juvenile, Caucasian-to-Asian

0 Single to multiple chemical extrapolations: Modeling of complex chemical interactions
within a single system.

0 Health Risk Assessment: Establish links between safety levels and biomarkers of
exposure or of effects for different exposure scenarios.

¢ Monte Carlo Simulation: By integrating what we know with regards to variability in the
parameters into the modeling approach, RAS scientist can provide simulations for specific
scenarios:

o Parameter sensitivity analyses

0 Susceptible population identification

0 Chemical substitution (using QSAR tools)
0 Uncertainty analyses

o Health Risk Assessment : RAS scientists integrate their expertise in toxicology and modeling
to perform health risk assessment of chemicals based on relevant guidelines (e.g., from US
EPA, Cal-EPA):

0 Hazard Identification

Exposure Assessment

Dose-Response Assessment

Risk Characterization

O O0Oo

o Regulatory and Scientific Writing: RAS has scientific writing capabilities to support writing of
integrated reports for regulatory review by EPA and FDA.

CONTACT PHARSIGHT

For more information, please visit www.pharsight.com or contact:

James Hayden William Cobert

SVP Global Sales Vice President, European Sales
(201) 274-6373 +011-41-79-609-2773
jhayden@pharsight.com wcobert@pharsight.com
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