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Introduction

 In vitro assays can provide insight on safe exposure levels when combined with in vitro to in vivo

Structures of PK Models for IVIVE Comparison of PK Models With or Without In Vitro Kinetic Adjustment
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— Most physicochemical and absorption, distribution, metabolism, and excretion (ADME) Cells/tissue Plots show EAD values estimated from dTP concentrations using the Httk. PBTK model compared to in vivo LO(A)EL (plot A) or NO(A)EL (plot B)
parameters were provided as predictions by the OPERA model (v 2.7, Mansouri et al. 2018). (Figure is from values. For both plots, the colors of the open (free) or solid (nominal) circles represent different ranges of fold differences between EAD and
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clearance (Cl,). - o Equilibrium distribution model describing the mass distribution of chemical in an in vitro assay EAD Compared to LO(A)EL: EAD Compared to NO(A)EL:
— Other parameters needed for the physiologically based pharmacokinetic (PBPK) model were (Armitage et al. 2014). Using the Armitage model incorporated in the httk package and devTOXd Percentage of chemicals Percentage of chemicals

obtained from the U.S. Environmental Protection Agency (EPA) httk (high-throughput assay technical specifications, we calculated free medium concentrations based on the nominal
toxicokinetics) R package (v 2.1.0, Pearce et al. 2017) concentration. Both free and nominal concentrations were used for IVIVE. EAD < LO(A)EL ~ ~10-fold <100-fold EAD < NO(A)EL <10-fold <100-fold

— Parameters predicted from the httk package included uptake rate of chemical from the gut and ditference ditference difference ditference
tissue:plasma partition coefficients of various tissues (e.g., lung, liver, gut, kidney, rest of body). PPK + Nominal conc. 66.1% (72/109) = 43.1% (47/109) 71.6% (78/109) 53.8% (21/39) 74.4% (29/39) 84.6% (33/39)

Results and Discussion PPK + Free medium conc.

Httk.PBTK + Nominal conc. 74.3% (81/109) | 55.0% (60/109) | 72.5% (79/109) 64.1% (25/39) 64.1% (25/39) 97.4% (38/39)

Predictin g In Vivo EAD Usin g In Vitro Acti Vlty Across all modeling approaches, the EADs were lower than LO(A)ELSs for at least 66% of Httk.PBTK + Free medium conc.  81.7% (89/109) = 32.1% (36/109) 55.0% (60/109) = 79.5% (31/39)  48.7% (19/39)  87.2% (34/39)
chemicals and the EADs were lower than rat NO(A)ELSs for at least 54% of chemicals. The PBTK

CO ncen t I a.t| on model with free concentration increased this to EADs below LO(A)ELs and NO(A)ELs for 82% and
80% of chemicals, respectively. These observations suggest that the devTOX9 assay may The table summarizes the percentage of chemicals having EADs less than LO(A)EL or NO(A)EL values, and the percentage of chemicals

provide more conservative hazard estimates for use in risk assessment than rat toxicity studies. with EAD less than 10- or 100- fold of LO(A)EL or NO(A)EL values. Ratios inside the parentheses indicate the number of chemicals used to

The EAD is the dose expected to lead to the _ _ _ _ _ _ calculate the ratios. The highest percentage across different model approaches is highlighted in red.
Doreioprara steady state concentration (Css) or Using free medium concentration produced lower EADs in general, which are more conservative

=y —> Toxicity Potentia maximum plasma concentrations (Cmax) than those obtam_eo! using the nominal concentration. However, using free medium concentration
(dTP) Concentration equal to the dTP concentration (Chang et al. did not necessarily improve the overall prediction accuracy for in vivo effect levels, indicating a
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L In using relevant in vitro assay data to predict in vivo toxic effect levels.
Hepatic Clearance, fu, One-compartment Exposure

Kp, Gut Absorption, etc PK or PBPK Model This study also provides a good example of how to apply IVIVE in a high-throughput context.

_ , 4 View a list of all NICEATM presentations at ASCCT 2022 on the
Wetmore et al. 2012. Toxicol Sci 125:157-174. ' NTP website at https://ntp.niehs.nih.gov/go/ascct-2022
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