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METHODOLOGY RESULTS

ABSTRACT

The primary objective of this study was to derive a quantitative method for
determining the minimum number and timing of blood draws to assess exposure (C..,
and AUC) of ENB-0040 in juvenile rats in a toxicology study. Using knowledge of PK
parameters derived from prior rat studies, a two-compartment population model with a
maturation function as a covariate (to account for changes in body weight over time)
was developed using NONMEM® vé6.2. Following model development, an optimal
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sampling strategy (OSS) was derived that took into consideration: 1) the body weight of 284 q Eirameter PR SE 3. . . . ‘/
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according to the proposed OSS after single dose or multiple doses. The best overall L X g : Ve 0.794 < : S j . Z .
precision and bias resulted from sampling at 0.5 h (n=9, %MPE and %RMSE for AUC was 101§ = % Vp 1.35 ~ 2 oo % i o8 % i S ! 0 g ‘/
2% and 25%, respectively) and 0.08, 0.5 and 1 h post dose (n=3, %MPE and %RMSE for | y | - | o | - Residual Error S S % . % ML
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toxicology studies.
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CONCLUSIONS
INTRODUCTION

Precision remains relatively similar across sampling scenarios.

2-0SS Determination

2a- ldentification of Partial Derivatives by inputting mean population TK parameters into WinNonlin
Model Parameters WinNonlin Partial Derivatives

Sampling 9 animals @ 0.5 h post dose offers the lowest overall bias in terms of
AUC.

Sampling 3 animals @ 5, 30 and 60 min offers low bias in all parameters, with

Time point selection for the assessment of exposure and toxicokinetics (TK) 2b- Selection of Optimal Time Points

of novel chemical entities during pivotal toxicology studies is often a
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called for a long term toxicology study in juvenile rats. This study highlighted Probortional | 17.2 v v L v

. . . . . P ’ 500 L, : : : : : : : : : : - : : - : ; : : : 0.083 0.5 N 1 5 0.03 O 33(y
the considerations above: a maximum of information on exposure was to be (%) 0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 e oy P99/
gathered from limited resources as the number of samples from the pups Additive 0.118 v A ve Y . . . 0-127 -15%
that could be collected on Day 1, as well as the amount of blood from these (mg/L) 0.083, 0.5, 1 and 5 h are Potential Optlmal Times Allometric Exponent
samples, was understandably limited. CL 1.39

Q 1.41
Vc 1.03

3- Confirm OSS Strategy is Appropriate for Planned Study Design? T

3b- From the rich sampling scenario (“true” exposure), keep only various
permutations of the OSS time points determined in 2b above. Reestimate
parameters using only the sparse analysis from the O0OSS. Determine the
degradation from the “true” exposure.

Select OSS Times From 2b Above,
Reestimate Exposure, Calculate Degradation

OBJECTIVES
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3a- Simulate Exposure Using our Model and the Current Study Designh to Determine
“True” Parameters (i.e., if we had rich sampling...What would be the parameters?)
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Since the parameter values of the updated model are similar to what was
obtained before, no change to the 0SS was recommended at the subsequent
doses.

The primary objective of this study was to derive a quantitative method for
determining the minimum number and timing of blood draws to assess
exposure (C_.., and AUC) of ENB-0040 in juvenile rats in a toxicology
study.
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Overall the following three steps were followed: 4
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The main limiting factor in widespread application of this approach is the steep
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“Degradatlon” of the PK parameters using the OSS was thus estimated. s = — — = pe=I( predered) ~ ( rueatie) 1/ rurate) 1 - Bonate, PL. (2006) Pharmacokinetic-Pharmacodynamic Modeling and Simulation. Springer Science, New York.
ICL Time (h) Time (h) 2- Derived using NONMEM® v6.2 (ICON Development Solutions, Ellicott City, MD).
3- Weiner, D. and Gabrielsson, J. (2006) Pharmacokinetic & Pharamcodynamic Data Analysis: Concepts and Applications. 4t" Ed.

Using simulated rat BW over time

Swedish Pharmaceutical Press, Stockholm.

4- Derived using WinNonlin® v5.2 (Pharsight Corporation, St-Louis, MO).
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