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= Better predictive models in the pharma pipeline

21st century medicine requires models that capture:
The complexity of tissues

Disease phenotypes

Differences between individuals

-
IRE
e~ )’,
1,000,000 250 10 P
compounds compounds compounds 1 drug —
. a4
drug discovery clinical trials 0
primary [ secondary j preclinical phase
screen screen
@  disease models tox & transport cohort-specific patiént-specific
o=
o models models models

4

E

N
)

e




= A leap forward in physiological relevance

The challenge of reductionism:
“Make things as simple as possible, but not simpler”, Albert Einstein
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= The OrganoPlate® platform

3D cell culture Cre plate format

Pump-free perfusion Up to 96 tissues

Membrane-free co-culture Automation and HCS compatible



E PhaseGuides™

Phase guide 4 |
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Vulto et al 2011 Phaseguides: a paradigm shift in microfluidic
priming and emptying. Lab Chip 11(9) 1596-1602



= Meet the OrganoPlatee (video)

Watch full movie https://youtu.be/L VEJAZ5J6U




== Brain-on-a-Chip: Neuronal network

Rapid network formation directly after seeding in OrganoPlate® (iPSC-derived Dopa.4U)




Characterization of human 3D neuronal models

iPSC-derived neuroepithelial stem cells (day 31)
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Neuronal activity in 3D neuronal models

Detectlon of calcium fluctuatlon using Fluo4AM dye Variation in the fluorescent trace
represents neuronal activity
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== Brain-on-a-Chip: Toxicity testing

Vehicle Methylmercury

Methylmercury toxicity Cell viability - RealTime-Glo
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== Renal Proximal Tubuli

MDCK cell line
Membrane free boundary
Apical and basal access

Boundary
Perfusion
lane Phasegwde
| It L) BN b L
= Faagp ol 4 P e
perfusion

ECM
channel Z0-1



= Tube polarization: Acetylated tubulin and ZO-1

Day 0 seeding of Day 1-9
SRPTEC maintenance
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== Real-time Barrier Integrity Assay

Barrier Integrity Assay: to determine the quality
of the epithelial monolayer a impermeable
fluorescent dye is added to the lumen of the
tube.

Real time read out assay during toxicant
exposure.
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Renal Toxicity Testing: apical versus basal exposure

MDCK (canine distal tubule cell line)in @ > @ > G
400um 3-lane OrganoPlate™; cisplatin Day 0 seeding Day 0-4 culture under Day 4 pre-leakage Day 4 start 16h cisplatin
exposure flow exposure, apical and basal (no
flow)
Apical Basal Apical Basal
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Time-to-leak of MDCK tubules is significantly
gyr—— shorter when exposed to cisplatin from basal

13 h 012-015 Day 4 Cisplatin exposure side compared to apical exposure




== Renal clearance model

DNA ZO-1 Ezrin Huvec-RFP



: Blood-brain barrier

Blood-brain barrier with neuronal end-points




: Complex endothelial co-cultures

Huvecs

Concentric co-culture of
endothelium and pericytes
in a functional tubular tissue

Huvecs




2 Angiogenesis-on-a-chip

gradient of
angiogenic
factors




= Gut-on-a-Chip

Caco-2 tubule
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== Organ models in the OrganoPlate®
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