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FIG. 1A
Flowchart for Patch Grafts on Pig Livers
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Stem cell Organoids, comprised of epithelial stem cells + early lineage
stage mesenchymal cells (ELSMCs); identical composition for patch
grafts onto both the liver and pancreas

Serum-free and designed for early lineage stage cells (e.g Kubola's
Medium or KM} basal medium + insulin + transferrin/Fe + lipids : no
copper. low calcium levels: no growth faclors or cytokines: optimally low
oxygen.

Soft ( 5] ~100 Pa) HA hydrogel for embedding donor cells: composed

of minimally sulfated or non-sulfated glycosaminoglycans such as
| hyaluronans (HA).

Backing: Biocompatible; controllable biodegradation with minimal pH
sffects; tensile strength sufficient for surgical procedures; minimal
influence on differentiation of donor cells; minimum adhesions.

Stiff(|G"] ~700Pa ) H hydrogel on serosal side of backing prevents
cells from migrating in any direction other than towards the target tissue;

also minimizes adhesions. Addition of 2X HA hydrogel painted on serosal
side al time of surgery also helps avoid adhesions
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FIG. 2C

FIG. 2D

SEROSAL SIDE 10¢ HA hydrogels

28 HA hydrogel Barrier
for adhesions

10X HA hydrogel Barrier
for cells migrating towards
serosal side of the patch.

—sBacking

P HA hypdrogel in
which are embedded
donor cells

TARGET SIDE

e
=
Rt

G [Pa]
S

o L

modulus, G
=
2,

10! 10°
frequency [Hz]

FIG. 2E Formulations and Rheological Features of HA Hydrogels
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FIG. 2F
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FIG. 3A

a
Area of
remodeling
3 weeks
FIG. 3B Patch graft

Area of
remodeling



WO 2018/231726 PCT/US2018/036960

7124

FIG. 3D




WO 2018/231726 PCT/US2018/036960

8/24

Graft Side

Patch Graft

Cross-jlobe side




WO 2018/231726 PCT/US2018/036960

9/24

FIG. 5A FIG. 5B
One Week Two Weeks
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FIGS. 6A-6B
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FIGS. 6C-6D
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FIG. 7B

FIG. 7A

Matrix metallo-proteinases (MMPs)
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. BTSCIELSMCs organoids
Fig. 8 ; g

Patch grafts

/ Backing

. Soft hydrogel

Stem/progenitors produce high
containing organoids

levels of secreted forms (e.g. MMP1,
MMP2, MMPY) and membrane-
associated forms (e.g. MMP14,
MMP15); the MMPs are produced by
both BTSCs and ELSMCs
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FIG. 9A Trichrome staining
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FIG. 9D
APHEPs-ELSMCs _ Trichrome staining
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Fig. 11 Grafted Liver and IHC for Liver Chip
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FIG. 14A
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FIG. 15




