
Uptake transporters play a key role in the pharmacokinetic 
profi le of many structurally unrelated drugs.  Present at all 
important pharmacological barrier tissues these proteins 
enable the translocation of medium to low permeability 
drug substances across plasma membranes and thereby 
determine absorption, distribution and elimination rout-
ing.  Testing for interactions with uptake transporters has 
the potential to predict the main factors in the system 
level movement of drugs. 

Assessing the inhibitory potential of test articles on up-
take transporters may indicate drug-drug interaction im-
plications, such as in the case of cyclosporin A and statins 
(1, 2).  Today, combination therapies are widely used for 
drugs of many diff erent therapeutic classes.  Statins are 
often co-medicated with other drugs like immuno-sup-
pressants, antidiabetic drugs or fi brates to treat patients in 
clinics.  This increases the risk for signifi cant DDIs amongst 
these drugs (3, 4, 5, 6).  Therefore, it is important to ad-
dress possible DDI risks relevant for the respective patient 
population by using appropriate in vitro tools to guide 
tailor-made clinical interaction studies in drug develop-
ment.  In addition to the well established cytochrome 
P450 interaction studies, DDIs can also occur at the level 
of active drug transport, involving OATP and OAT carriers 
and/or diff erent ABC transporters.  In the context of DDIs 

involving statins, members of the OATP solute carrier fam-
ily were found to be involved in addition to cytochrome 
P450 enzymes.  Recombinant cell-lines expressing human 
OATP carriers are often used to study the in vitro DDI po-
tential at the level of these carriers (7).
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SOLVO Biotechnology has developed a wide range of 
stably transfected cell lines for studying the interac-
tion of test articles with uptake transporters.
Services, ready-to-use products and licensing of cell 
lines are available.

AVAILABILITY
Uptake transporter assays are available for the following transporters:
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Transporter Cell type Service PREDICELLTM Licence

OATP1B1 (SLCO1B1) / OATP2, OATP-C) CHO ✓

OATP1B3 (SLCO1B3 / OATP8) CHO ✓

OATP2B1 (SLCO2B1 / OATP-B) MDCKII ✓ ✓

ratOatp1a1 (Slco1a1) CHO ✓

NTCP (SLC10A1) CHO ✓

ratNtcp (Slc10a1) CHO ✓

PEPT1 (SLC15A1) CHO ✓ ✓

PEPT2 (SLC15A2) CHO ✓ ✓

OAT1 (SLC22A6) CHO ✓ ✓ ✓

OAT3 (SLC22A8) CHO ✓ ✓

OCT1 (SLC22A1) CHO ✓ ✓

OCT2 (SLC22A2) CHO ✓ ✓ ✓

SOLVO’S uptake transporter portfolio is continuously expanding.
 Please, check our website (www.solvo.com) or call us for more information .

Custom development of other transfected cell lines is also available from SOLVO.

AVAILABILITY
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SERVICES

SOLVO provides two types of uptake transporter studies: (i) 
inhibition assessment, and (ii) substrate assessment.  Both 
are suitable for DDI studies: the indirect assays use prede-
fi ned uptake transporter substrates for this purpose, while 
the direct assays can be designed to test the drug-drug in-
teraction of the client’s Test Article (TA) with any potential 
perpetrator compound. 

The indirect and direct uptake transporter assays are per-
formed with stable transfectants expressing selected human 
or rat uptake transporters.  Cells adhere to treated surfaces 
which allow the easy separation of transported and excess 
low permeability substrate molecules.  

Inhibitor assessment studies
In these assays the inhibitory potential of the TA on the 
uptake transporter-mediated transport of a labelled 
probe substrate is measured (see a sample measurement 
in Fig. 1).  The assay is performed with cold TA.  The probe 
substrate is transported into the transfected cells by the 
selected human uptake transporter.  Values are presented 
on a relative scale with 100% defi ned as transport in the 
presence of the solvent and without TA (no inhibition), 
and 0% defi ned as transport detected without transporter 
activity.  IC50 is defi ned as the concentration required to 
inhibit the transport of the reporter substrate by 50%.
This assay provides information on any interaction (sub-

strate or inhibitor) between selected uptake transporters 
and the investigated TA that would aff ect the transport of 
the probe substrate.  This assay does not give information 
on the nature of the interaction (transported substrate or 
inhibitor).

Substrate assessment studies
Substrate assessment is usually performed as a follow-up 
on an inhibition study, but can be performed separately 
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Figure 1: Inhibition of OCT2-mediated uptake of 14C-TEA by the Test Article
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Figure 3/A: Time dependence of OCT2-mediated TA uptake
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Figure 3/B: Concentration dependence of TA uptake into parental and OCT2 expressing 
CHO cells.
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Figure 2: Accumulation of the Test Article in human OCT2-transfected CHO cells and in control cells measured in the direct uptake transporter assay

UptakeTrans_Flyer_0907_08.indd   2UptakeTrans_Flyer_0907_08.indd   2 8/12/09   2:42:44 PM8/12/09   2:42:44 PM



IOTECHNOLOGY  BIOTECHNOLOGY  BIOTECHNOLOGY  BIOTECHNOLOGY  BIOTECHNOLOGY  BIOTECHNOLOGY  BIOTECHNOLOGY  BIOTECHNOLOGY  BIOTECHNOLOGY  

BIOTECHNOLOGY BIOTECHNOLOGY BIOTECHNOLOGY BIOTECHNOLOGY BIOTECHNOLOGY BIOTECHNOLOGY BIOTECHNOLOGY BIOTECHNOLOGY BIOTECHNOLOGY

as well.  A full substrate assessment is performed in three 
modules.  Each module is planned and initiated based on 
the result of the previous module.

Module 1 – Pilot experiments to detect active transport:  
The expected outcome is the determination of whether 
or not the uptake transporter-mediated uptake of the 
cold (or isotope-labelled) compound into the cells can be 
measured (see a sample measurement in Fig. 2.).

Module 2 – Detailed kinetic characterization of the trans-
port:  The aim of Module 2 is the  determination of KM and 
Vmax values.  Inhibition of transport will be studied with a 
known substrate and inhibitor (used as probe substrate 
and reference inhibitor in the inhibition study).  Eff ect of 
known inhibitors/substrates on the transport of the TA will 
be investigated at the optimized concentration of the TA 
and seven concentrations of the inhibitor/substrate mol-
ecule (see sample measurements in Fig. 3). 

Module 3 – Characterization of potential drug-drug inter-
actions:  The IC50 of selected known or unknown perpetra-
tor drugs is determined on the transport of the test article. 
(see a sample measurement in Fig. 4.).

PRODUCTS

Besides its uptake transporter services SOLVO off ers ready-
to-use kits as well for uptake transporters.
The PREDICELLTM kit contains stably transfected, uptake 
transporter expressing cell lines and parental control cells 
on 96- or 24-well plates. The cells are plated 18-20 hours 
before shipment and can be used within 24 hours after ar-
rival.  Optionally, protocols can be added.

Activity of uptake transporters remains stable during ship-
ment, as shown in Figure 5.

O
C

T2
-m

ed
ia

te
d

 t
ra

n
sp

or
t 

(%
)

I n h i b i t o r  c o n c e n t r a t i o n  ( μ M )
0.1 1 10 100 1000

0

20

40

60

80

100

120

Figure 3/C: Inhibition of OCT2-mediated uptake of the TA by verapamil

0

20

40

60

80

100

120

0.1 1 10 100 1000

O
C

T2
-m

ed
ia

te
d 

tr
an

sp
or

t (
%

)

Quinidine concentration (μM)

Figure 4: DDI: Inhibition of OCT2 mediated uptake of TA by quinidine

Benefi ts of using SOLVO’s
PREDICELLTM kits:

-  Experiments can be performed in-house

-  Use your own experimental setup

-  Run uptake assays without cell culturing

-  Access to uptake transporters without 
cell line development or licensing

-  Customized plate layouts

-  Quick delivery

-  Technical support available

As an option we off er samples for refer-
ence substrates and inhibitors, as well as 
buff er and media to run the experiment 
straight out of the box.

Printed: August, 2009
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Figure 5: Transport experiments on OAT1-transfected cells after a 48 hour shipment including two fl ights
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SOLVO DISTRIBUTORS:

• US and Canada: XenoTech LLC www.xenotechllc.com

• Europe: tebu-bio www.tebu-bio.com

• Japan: Nosan www.nosan.co.jp

• India: Krishgen  www.krishgen.com

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

Published with
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