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Lack of predictive cardiac models

Clinical trial 
failures 

of new therapies 

Characterization of the 3 main cardiac populations:
induced cardiomyocytes (iCM), cardiac fibroblast
(hCF) and endothelial cells (hCAEC)

Definition of a co-culture medium

Establishment of the endothelial barrier

• Immunophenotyping with lineage-specific antibodies by flow cytometry

• Metabolic activity by resazurin assay of the 3 cellular population with 4 co-culture media candidates

• Characterization of the endothelial barrier in transwells (2D) by permeability assay with dextrans of different
molecular sizes (40 kDa and 70 kDa) and immunofluorescence for the intercellular junctions.

• Endothelization of the lateral channels of the chip platform and permeabilization assay with 70 kDa
dextran within the chip.

n= 5 technical replicates
N= 3 biological replicates
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The different cell types
express lineage-specific
markers, namely TNNT2
for CMs, CD90 for hCFs
and CD31 for hCAEC.
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Immunophenotyping of cardiac cell lineage
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hCAEC

Media C supported the viable cultures of iCM and hCF, which exhibited similar metabolic activity compared
to their basal media after 7 days in culture, while for hCAEC it supported their non-proliferative culture.
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Endothelial barrier characterization
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Endothelization of the lateral channels

We have successfully established an endothelial barrier in
transwells cultured with the co-culture medium C that was
able to significantly decrease the permeability of 40kDa and
70 kDa dextrans at different time points (2 and 6 days of
culture).

The cellular junctions (adherent and tight junctions)
between hCAEC, typically established when forming an
endothelial barrier, are present at different time points while
culturing them in the co-culture medium.

hCAEC cover the top, lateral and bottom of the channel of
the microfluidic device (A). This endothelial barrier is able to
block the flow of 70 kDa dextran to the hydrogel placed in
the central chamber (B).
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• We have confirmed the lineage-specific phenotype of the
three human cellular cardiac populations.

• We have established a co-culture medium that supports
the endothelial barrier viability in static conditions.

• We have set a procedure for endothelializing the lateral
channels of the microfluidic device.

• This study provides ground evidence of the capacity to
create a heart-on-chip with a functional vascular barrier.
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