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3 Days post-seeding
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DM b-actin P-gp BCRP MRP2 1B1 1BS3 2B1 MRP1 DM

Caca2 cells express the most common intestinal efflux and uptake transporters
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Origin of Cace? Cells
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w Heterogeneous cell line derived from a colon adenocarcinoma removed
from a 74 years old Caucasian male and deposited at the -Bletiaring
Memorial Institute in NY in 1974,

w When grown in culture they develop polarity and undergo spontaneous
differentiation into an enterocytdike phenotype.

w Functionally, they mimic the barrier properties of the small intestine and
express numerous intestinal enzymes and transporter proteins in the
correct cellular domain.

w They have become the pharmaceutical industry standard for in vitro drug
absorption/permeability studies.
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PermeabiIityCoeffiCient(Apparent Permeability Coefficient, Papp)
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w An in vitro parameter used to assess the rate at which
compounds traverse a barrier (e.g., the intestinal
epithelial mucosa). Referred to as apparent because it
represents the combined effect of all permeation
pathways and not the permeation across any single
barrier such as the unstirred water layer, cell
membrane or tight junctions.
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Permeability Assay: Transwell Device

Polarized Cells
Tight Junction —\ \ Apical Cell Membrane
. ks

Basolateral Cell Membrane
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Permeability Assay: Integrity of Cell Monolayers
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Transepithelial electrical resistance (TEER) measurement
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Cace2 Permeability Assay Work Flow

w Cells are cultured in tissue culture flasks and split evéryl@ys.

w Cells seeded on collageoated polycarbonate filters (Transwell)
at 60,000 cells/chand cultured for 3 weeks in humidified €O
Incubator.

w When ready, the transepithelial electrical resistance (TEER) is
measured.

w If TEER is acceptable, determine Papp values for control
compounds.

w Monolayers are used in permeability experiments.
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During the Permeability assay the nutrient solution
used to grow the cells is replaced by a buffered
isotonic salt solution containing glucose to provide a
simple matrix for analysis. The apical and basolateral
solutions can differ in pH. However, the basolateral
pH should be maintained near 7.4 to preserve the
barrier properties of the monolayer

Apical Dosing Solution

Basolateral Receiver Solution
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APl concentrations
are determined in
the apical and
basolateral dosing
compartments by
sampling the
solutions at
various times after
dosing.
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Permeability Assay: Transport vs Time Profiles
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Apparent PermeabilityCoefficient(Papp)
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@ Anin vitro parameter used to assess the rate at which compounds
traverse a barrier (e.g., the intestinal epithelial mucosa). Referred to as
apparent because it represents the combined effect of all permeation
pathways and not the permeation across any single barrier such as the
unstirred water layer, cell membrane or tight junctions.

w Papp = (dQr/dt)/(A x4

dQr/dt: Cumulative amount of compound that appears in the
receiver compartment vs time

A. permeation surface area (e.g., cell monolayer or tissue)

G Initial compound concentration in the donor compartment
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In Vitro Papp a predictor of Fabs in Humans?
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Inter- |a50ratory Var|a5|||ty

Cace2 Papp vs Fabs data from 5 laboratories

Curr. Top. Med. Chem. 1: 385, 2001
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What Factors Can Cause Variabllity
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A Biologic A Study Design
Seeding density Stirring vs stagnant

_ Passage number Sampling schedule
Attachment factors " Transport Buffer

Days in culture oH

Cell viabilit :
| Drug concentration

Permeable support _ _
Trypsinization process Analytical methods

Culture conditions i Data analysis
Uptake Transporters I Co-solvents
Efflux Transporters

Metabolizing enzymes
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Caco? cell assay: Quallty Control -

A Batch consists
of about 20

Transwell plates
or 240 individual

monolayers Caco-2 QC Strategy

Check each monolayer
Batch QC of randomly Screen each monolayer

i after use by
selected monolayers prior to use

i measuring marker
by measuring TEER dye permeability
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