Blood-brain barrier on-a-chip for
high-throughput barrier and transport studies

BBB model summary Building a BBB model in the OrganoPlate®

A key aim of in vitro blood-brain The OrganoPlate is a 3D culture plate with up to 64 (3-lane configuration) microfluidic
barrier (BBB) research is to provide tissue chips built into a standard 384 well plate. Extracellular matrix (ECM) gels are
biologically relevant, predictive, and patterned in microfluidic channels using PhaseGuides™. After gelation of the ECM,
easy-to-use human models for HBMECs are seeded in the perfusion channel. The plate is placed on the MIMETAS
applications such as toxicity and OrganoFlow® rocker, and under perfusion cells form functional 3D microvessels within

transport. We present a 3D 6—7 days. Microvessels are accessible from both apical and basolateral sides, making

microfluidic primary human brain them highly versatile for assays.

microvascular endothelial cell
(HBMEC) BBB model with relevant
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known toxicants, and suitability for

hi gh-th rough put on-chi D TEER The OrganoPlate 3-lane 64 platform (a) and chip layout (b). The plate contains 64 microfluidic chips with 3 adjacent channels (lanes)
V4
in the observation window. The PhaseGuides™ (PhG) allow for gel patterning without the use of artificial membranes between the
measurements. channels. c) 3D schematic of a tubular culture in the OrganoPlate.

Compound-induced barrier disruption in primary brain Small molecule transport

endothelial cells
The HBMEC model can be used to measure and

HBMEC microvessels show a time- and dose-dependent response to rank small molecule permeability. 18 compounds
staurosporine and cytokine exposure, measured with the OrganoTEER® were perfused through the lumen and measured

platform and fluorescent permeability assays. by mass spectrometry after 1h. Control

compounds digoxin (#2) and propranolol (#17)

Vehicle (DMSO)
Staurosporine 33nM
TNFa & IL1B at 0.33ng/mL —— Staurosporine 33nM

TNFa & IL1B at 10ng/mL —— Staurosporine 100nM

—4— Vehicle control

show low and high permeability, respectively.
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Time-lapse TEER measurement of primary human brain Permeability measurement of HBMEC exposed to
microvascular endothelial cells (HBMEC) exposed to staurosporine in the 3-lane 40 platform. Leakage

staurosporine or TNFo and IL18 in the 3-lane 64 platform. score: fluorescence ratio of gel / cell channel.
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