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CACO-2 Monolayer Assays at SOLVO

Diff erentiated Caco-2 cells (a human colon 
carcinoma cell line) express a wide range of 
transporter proteins on its cell membranes 
(Siissalo S et al. 2007.) similar to those of intestinal 
endothelium cells (Calcagno AM et al. 2006.). This 
makes Caco-2 cells ideal for intestinal absorption 
simulations. In fact, in the last decade, the utilization 
of Caco-2 cells has become an industry standard 
for the investigation of intestinal absorption, 
permeability and drug-drug interactions (DDIs) (Oh 
DM et al. 2002.).

The Caco-2 monolayer effl  ux assay is designed to 
model the net transport events of an important fl uid 
compartment barrier in the organism. This method 
utilizes a polarized Caco-2 cell layer grown on a 
supportive membrane surface that separates the 
two compartments (Figure 1). The unidirectional 
fl ux of the test article (TA) is determined by applying the TA to either the apical or to the basolateral side of 
the cell layer and monitoring the time resolved redistribution of TA between the two compartments. The 
vectorial transport ratio is determined by applying bidirectional measurements [apical-to-basolateral (A-B) 
and basolateral-to-apical (B-A)].

In general, a BA/AB ratio higher than 2 or lower than 
0.5 indicates the contribution of an active transport 
process to the net fl ux of a compound. In the absence 
of such transport processes this ratio is around 1. A 
vectorial transport ratio of 1 does not indicate the 
absence of active transport. For example, in the 
case of highly permeable compounds the overall 
contribution of the active transport process to 
the net fl ux might be undetectable. Yet, these 
compounds might interfere with the transport of 
other compounds that might result in a clinical drug-
drug interaction. This can be assayed by measuring 
the modifi cation of the vectorial transport ratio of a 
reporter compound that is known to be aff ected by 
some active transport process. 

A typical example of an indirect assay to estimate 
P-gp mediated drug-drug interactions is to measure 
the eff ect of the TA on the fl ux of the reporter 
substrate, 3H-digoxin (Figure 2).

Figure1: Schematic representation of the basic principles of the 
monolayer assay system.
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Figure 2: Flux of 3H-digoxin through Caco-2 monolayer in the presence 
of verapamil, GF120818, LY335979 and PSC833.
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CONTACT INFORMATION: 
SOLVO Biotechnology
E-mail: sales@solvo.com   web: www.solvo.com
Phone: +36-23/503-940   Fax: +36-23/503-941   2 Gyár St. H-2040 Budaörs, HUNGARY
SOLVO distributors: In US and Canada: XenoTech LLC www.xenotechllc.com, in Europe: tebu-bio www.tebu-bio.com, in Japan: Nosan www.nosan.co.jp, in India: www.krishgen.com

For more details on the Caco-2 Monolayer assays please contact us!

The above listed packages can be customized to suite your needs. Some adjustable parameters within 
these standard packages are: 
• uni- or bidirectional measurements
• number and type of specifi c inhibitors
• number of parallels, TA concentrations and samples taken. 

1. Passive permeability studies:
Basic Extended FDA Guidelines

Assay 
conditions

Concentration TA 1 3 3 

Samples [minutes]   R: Receptor
D: Donor

R: 0, 60, 120 R:0, 15, 30, 60, 120 R: 0, 15, 30, 60, 120 
D: 0, 120 D: 0, 120 D: 0, 120 

Nr of replicates 3 3 3
Direction AB, BA AB, BA AB, BA 

Controls

Low permeability Lucifer Yellow Lucifer Yellow Lucifer Yellow 
High permeability Antipyrine Antipyrine Antipyrine 
Non-specifi c binding - on request if recovery is lower then 75 % 
Functionality Digoxin AB,BA Digoxin AB,BA Digoxin AB,BA 
Monolayer confl uency TEER TEER TEER 

SOLVO Biotechnology off ers three types of Caco-2 studies with three standard set-ups, which diff er in the 
amount of information derived and cost:

2. Specifi c transporter studies: P-gp and BCRP
Basic Extended FDA guidelines

Assay 
conditions

Concentration TA 3 3 1 concentration where
highest effl  ux ratio observed

Samples [minutes]   R: Receptor
D: Donor

R: 0 and 120
D: 0, 120

R: 0 and 120
D: 0, 120

R: 0 and x
D: 0 and x
x: time where highest effl  ux ratio is observed

Nr of replicates 3 3 3
Direction AB, BA AB, BA AB, BA 
Specifi c inhibitor Pgp Verapamil Verapamil Verapamil + Ketoconazole
Specifi c inhibitor BCRP Ko134 Ko134 -

Controls

Low permeability Lucifer Yellow Lucifer Yellow Lucifer Yellow 
High permeability Antipyrine Antipyrine Antipyrine 
Non-specifi c binding - AB, BA AB, BA 

Functionality
P-gp Digoxin AB,BA

± verapamil
Digoxin AB,BA
± verapamil

Digoxin AB,BA
± verapamil & Ketoconazole

BCRP Sulfasalazine
AB, BA; ± Ko134

Sulfasalazine
AB, BA; ± Ko134 -

Monolayer confl uency TEER TEER TEER 

3. Drug-Drug Interaction studies:
Basic* Extended* FDA Guidelines*

Assay 
conditions

Concentration TA 1 5–6 concentrations (IC50) 1 (100 μM)

Samples [minutes]   R: Receptor
D: Donor

R: 0 and 120 R: 0 and 120 R: 0 and 120
D: 0, 120 D: 0, 120 D: 0, 120

Nr of replicates 3 3 3
Direction AB, BA AB, BA AB, BA 
Concentration Digoxin 10 μM 10 μM 10 μM 

Controls

Low permeability Lucifer Yellow Lucifer Yellow Lucifer Yellow 
High permeability Antipyrine Antipyrine Antipyrine 

Functionality P-gp Digoxin AB,BA
± verapamil

Digoxin AB,BA
± verapamil

Digoxin AB,BA
± verapamil

Monolayer confl uency TEER TEER TEER 
* IC50 determination for inhibition of digoxin transport is also available.
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