
BBB models: state of the art

Summary

Gri3D® is a ready-to-use platform for high-throughput 
and reproducible organoid culture. Here we describe 
its use to scale up the generation of highly 
reproducible blood-brain barrier (BBB) organoids. Up 
to 55 organoids self-organise to a BBB mimicking 
architecture in a single well. Antibody penetration is 
evaluated in situ via fluorescence imaging in a fully 
automated workflow.

Schematic representation of the BBB in vivo. 
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Comparative table of in vitro BBB models. Adapted from [2,3] 

BBB organoids on Gri3D® 

Gri3D® 96WP imaging-bottom 600 μm microwells are used to scale up the generation of multicellular
BBB organoids. Endothelial cells, pericytes and astrocytes are seeded simultaneously and self-assemble
within 48 hours maintaining high viability.

Calcein AM ETh hetrodimer

BBB organoids grown on Gri3D® 96WP imaging-bottom 600 μm microwells. A. Brightfield image showing one well with 55 BBB
organoids; B. Live/dead staining of BBB organoids. Scale bars: 600 μm.
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Schematic representation of in vitro BBB models. 
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Multicellular BBB models are comprised of brain
endothelial cells, supported by astrocytes and
pericytes. Commonly used models are constructed
using transwell inserts and microfluidic devices or rely
on cellular self-aggregation as is the case for BBB
organoids [1]. The latter model allows direct cell-cell
interactions and recapitulates key cellular and
molecular properties of the BBB, but has limitations in
terms of scale, ease of use and analysis [2]. The use of
Gri3D® overcomes these challenges.
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Antibody penetration assay

Highlights of the model

DAPI P-gP NG2 GFAP

Immunofluorescence of BBB organoids on Gri3D® imaging bottom 600 μm microwells. Endothelial cells (P-gp), pericytes (NG2) and 
astrocytes (GFAP). Scale bars: 50 μm.

After organoid assembly, cells are incubated with the antibodies of interest, fixed and immunostained on
Gri3D® following an automatable protocol. Antibody penetration is assessed by indirect
immunofluorescence and imaged with a confocal microscope.

Immunofluorescence and quantification of different antibody constructs penetrating BBB organoids on Gri3D® imaging bottom 600 μm
microwells. A. Untreated control; B. Non-targeting human IgG; C. Human brain shuttle. Brain endothelial cells are labelled with an anti-
P-gp antibody. Scale bar: 100 μm. Adapted from [4].
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In situ  immunofluorescence
The different cell types self-assemble in layers, with endothelial cells surrounding the pericytes that
encapsulate a core of astrocytes. The presence of specific markers is revealed directly on Gri3D® by
immunofluorescence.

• High throughput: the use of Gri3D® 96 600 μm microwells allows a 55 fold increase in organoid yield
compared to traditional suspension culture methods (more than 5000 datapoints in a single 96 well
plate).

• Fast: 10 fold decrease in plate cycle time of organoids (seeding to read out) due to the integration of
the entire workflow in situ on Gri3D®.

• Relevant: BBB organoids closely represent the in vivo architecture and function of the BBB and are
thus a suitable model for antibody penetration assays.

Gri3D® 96 wellplate 600μm
microwells imaging bottom 
were  used. 
Order your plates here! 
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600 μm, 55 μwells
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