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Abstract Development of unique assay ready organoid biology
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A: Differentiated liver organoids possess important liver enzymes (ALT, AST and GST) activities. Enzyme activities were
detected in differentiated liver organoids (MLO) at the level comparable to primary hepatocytes (PHH). B: Differentiated liver
organoids secrete albumin and urea into the culture medium. Albumin and Urea secretion were detected in the media from
differentiated liver organoids (MLO) at the level comparable to primary hepatocytes (PHH) and HepG2 cells.

Liver progenitor
organoids (LPO)

Mature liver organoids possess functional and inducible Cytochrome P450 activities

DMPK, and disease modeling while reducing animal use. Gene Expression profile in 3D vs 2.5D culture
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3D duodenum PDO drug screen for gut-toxicity prediction. Patient-derived duodenum organoids (Duo87) were cultured in 3D in
a 96-well plate format and screened to assess their ability to predict gut toxicity using a reference set of known diarrheagenic and
non-diarrheagenic compounds. shown are representative results for six compounds (subset of the full dataset); in total, 30 =
diarrheagenic and 30 non-diarrheagenic compounds were evaluated and benchmarked against reported literature values. \ ,'/ \‘ =
/ Y
Y4

Advanced
Semiconductor
network

Why Microphysiological Systems (MPS) and why now?

Animals remain a cornerstone of drug discovery and development. However, animals should only be used where unavoidable, and no alternative
exists. Beyond ethics, regulators are increasing pressure to reduce and ultimately replace animal use (e.g., FDA roadmaps and EU 3Rs guidance). Is

Multiplexed time-resolved read-out capabilities:
Imaging and TEER
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Translatablhty biology Schematic of the Merck—imec single organ-on-chip module. A silicon membrane D| ™

separates two compartments, allowing high-resolution imaging, real-time
biosensing, fluid sampling for offline measurements, and in situ, continuous,
label-free readouts of cell adhesion, viability, and barrier integrity. A: Cross
Section; B: Top view.

PBPK Modeling

Physiological based pharmacokinetic
modeling and simulation (PBPK) is a
computer modeling approach that

Upper panel: Initial cartridge design showing the integration
of the silicon chip into the fluidic chamber. Lower Panel
showing updated cartridge with integrated TEER capability.
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