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Large-scale Production of Hepatoblast High-throughput Encapsulation

Progenitors from hPSCs - |
Liquid-core encapsulation

Automatization of the hPSCs differentiation IR = e p—— > Co-extrusion of an alginate solution and

cells + medium

algin?te <& culture medium
solution + cells

» Up to 6 times more hepatoblasts than seeded hPSCs *— Qo o + Homogeneous droplet generation in the air

(SR ‘~ - capillary

> Reticulation in a core-shell structure

+ Activin A + Activin A + HGF + HGF
+1Y294002 + FGF-2 + FGF-4 + Oncostatin M o 225 » More than 1,000 capsules per second

+ Wnt3a + BMP-4 + Dexamethasone

Pluripotent Definive Hepatic
Stem Cells Endoderm Endoderm

CliniMACS Prodigy » Flexible in number of cells per capsule

— » Alginate porosity allows diffusion of small
Controlled R = molecules and nutrients  wetavoites Drug

fragmentation

Hepatoblasts

Gelling of the shell

Homogeneous cell populations

Proteins

Domejean et al., Lab On Chip, 2017

Self-assembling of the cells into a single 3D structure

EpCAM FACS
analysis

Hepatoblasts differentiate into hepato-biliary cells in 2D cell culture

Time-lapse of organoid formation (scale bar : 100 pum)

» One organoid per capsule (no necrotic core)

> Cells differentiated from hepatoblasts express either hepatocyte (HNF4, BSEP) or cholangiocyte Q ? > Up to 200 organoids per well thanks to the alginate barrier: No risks of fusion
markers (CK19) but some cells still express fetal markers (AFP) = 3D cell culture O e

iPearls® Characterization

Long-term integrity and viability Encapsulated hepatoblasts differentiate into hepato-biliary organoids

Relative mRNA guantification compared to Day 0 post encapsulation (PE)

CYP3A4 15- HNF4a 15- CK19
_ : : _ Day 50 PE
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» Over time, organoids express higher levels of hepatocyte and cholangiocyte markers whereas fetal markers
expression decrease as demonstrated by RT-qPCR

CYP3A4 Activity
A model for hepatotoxicity studies

» Increasing enzymatic activity of Diclofenac
detoxification by the cytochrome CYP3A4

& 48h - 2 doses

- 12j - 3 doses, 1
every 4 days
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CYP3A4 activity normalized
by intracellular ATP content (RLU)

» Organoids maintain their integrity... Albumi ti
umin secretion

% viability

— Day 50 PE — Day 100 PE
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» Stable secretory functions during the
lifespan of the organoids

Albumin secretion
(ng/24h/RLU ATP)

T » Decrease of IC, with repeated exposures
... and their viability after 4 months of culture of the toxic compound

Comparison with encaps
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