pIN U.S. FOOD & DRUG

ADMINISTRATION

Evaluation of human intestinal epithelium in MPS platform
as an in vitro model for drug absorption

Ye Eun Jeong, Pharm.D., Ph.D. (ORISE Fellow)
Center for Drug Evaluation and Research

Food and Drug Administration
October 11, 2023



DISCLAIMER
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l. Introduction
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2D Caco-2 cell model

Apical side
Gold standard

Transwell®
R — Cell monolayer
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Ina Hubstsch et al. Nature Protocols. 2, pages2111-2119 (2007)

v Tool for absorption screening of drug compounds during the early stage of drug discovery and development
v Screening potential drug-drug interactions and role of transporters

v Testing permeability enhancer

v" In vitro model for Biowaiver application



2D Caco-2 cell model

Apical side
Gold standard
Transwell®
R — Cell monolayer
M@Jo{éo T EREREREE N
Filter
Basolateral side
Ina Hubstsch et al. Nature Protocols. 2, pages2111-2119 (2007)
10X, Scale bar = 20 um
@) Differentiation/polarization © High barrier integrity
@ Passive/active transport © Limited transporter/metabolizing enzyme
(e.g. MDR1 (P-gp), PEPT1) expression and activity
@ P,,, correlates with F, in humans © Lack of interactions with mucous and microbiome

@ Capability for rapid/high- throughput screening © Lack of peristaltic movement and fluidic flow



Complex in vitro models (CIVM)

X v v v/

Primary cells, Micropatterned 3D microtissues Microfluidic
immortalized co-culture (spheroids, 3D bioprinted systems
cell lines > _ ystems organoids) tissues (“organ-chips”)
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Gut-on-a-chip model

2D static Caco-2
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Il. Project aim

Assess the gut MPS model as a superior substitute for the conventional 2D static model

“Move new science into the
FDA regulatory process”

Tackle challenging scientific
guestions that impede the
development and regulatory
evaluation of CDER products

Develop and evaluate novel
tools, standards, and
approaches that increase the
efficiency of regulatory review
and drug development

Division of Applied Regulatory Science | FDA



https://www.fda.gov/about-fda/center-drug-evaluation-and-research-cder/division-applied-regulatory-science

lll. Project Plan

Transwell

Gold standard
Transwell®
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Woojung Shin et al. Nature Protocols. 17, pages910-939 (2022).

> Human in vivo pharmacokinetics

& Activity assay

Transcriptome profiling

1 Drug permeability and
its correlation with F, in humans
In silico modeling for absorption
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Barrier function and morphology
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Giovanni Barbara et al. Frontiers in Nutrition. Vol 8, Sep 2021, 718356.
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Drug transporters and drug-metabolizing enzymes
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Transcriptomic profiling

Drug transporters
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Upregulated expression of CYPs, SLC, OCT..

Functional analysis based on their protein quantities and activities

Heatmaps were generated using Broad Institute, Morpheus visualization and analysis software



IV. Summary

v’ Systemic characterization and evaluation of MPS model’s capacity to recapitulate normal
physiological functions of human intestine.

v' Comprehensive grasp of the predictive capabilities of MPS model in establishing
correlations between P,__ and F, in humans through drug absorption studies

app
encompassing all four BCS drugs.

Transwell

VS T!i > Human in vivo pharmacokinetics

Functional and . - Protein quantification Drug permeability
. : Transcriptome profiling . - :
phenotypical analysis and activity assessment In silico modeling
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