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- Definition of Oral Bioavailability: Fraction of unchanged target compound 
reaching systemic circulation after oral ingestion. 

- Predicting oral bioavailability (BA) of trace impurities, including 
leachables/extractables from container systems and medical devices, is 
critical for systemic risk assessment.

- Oral BA is influenced by physicochemical, metabolic, transport, and 
formulation factors.

- In silico tools to assess oral BA and vehicle effects are limited; single 
method-based models often lack robustness and interpretability.

- Objective: A transparent, uncertainty-aware multi-method framework to 
improve robustness and regulatory confidence in oral BA predictions. 

Background & Purpose
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Dual Similarity Read-Across: Structural + BA-Specific Features

Oral Bioavailability Data: 1594 compounds.1 Human Liver Microsomal Metabolism 
(HLM) Data: 4637 compounds.2 CYP Substrate Datasets: CYP3A4 (2601), CYP2D6 
(2249), CYP2C9 (2209).3 MDR1 (P-gp) Substrate Data: 539 compounds.4
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Read-across uncertainty depends on:
• Similarity to the top analog
• BA class agreement among retrieved analogs

High Similarity + Class Agreement → Low Uncertainty

Uncertainty Calculations in Read-Across
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Expert Rules for Solvent Effects on Oral BA

- Orthogonal evidence streams reduce model bias and increase robustness.
- Supplementary models address mechanisms and scenarios not captured by baseline BA 

models.
- Explicit uncertainty quantification enables defensible regulatory decision-making.
- Designed to support weight-of-evidence assessments under regulatory review 

frameworks.
- Limitation: Does not directly account for the toxicity profiles of metabolites formed in 

vivo.

Conclusions
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Method

Rules for lipid-based solvents:

QSAR + Read-Across + Expert Rules
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Three Solvent Systems:
- Aqueous CMC suspension
- Aqueous co-solvent with ~5% DMSO
- Lipids or lipids + surfactants

Expert Rules are composed of:
- PhysChem properties of substance and vehicle, e.g., 

LogP, Water Solubility, Polar Surface Area
- Effects, e.g., small or large change in BA
- Reasoning phrase


