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Click 
chemistry

Physiological 
conditions 

(1h, 20-25°C, 
pH7)

AdoShell®: Immunoprotective hydrogel for pancreatic islets 
transplantation without immunosuppression

+

+

Biocompatible
polymers

Immuno-isolation
Ab, T cells

Large entities > 10 nm

Free diffusion
Oxygen, Glucose, Insulin

Small entities < 5 nm

0.1mm

Published Patent Applications WO2022148887A1 and its US equivalent US2022220228A1 ; WO2024013353A1 ; WO2024013355A1

95% water

Simple, aqueous and biocompatible process including reinforcement frame for mechanical 
resistance, manipulability and suturing
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In vitro viability and
functionality

1

In vivo functionality 
and efficacy

2

Scale up for Human 
application

3

Objectives

Demonstrate that AdoShell® is compatible with human islets 
and scalable for human application 
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Major previous results

Objectives

✓ Excellent tolerance in 
different species

✓ In vitro and in vivo 
immunoprotection

✓ Functionality and efficacy of 
AdoShell® rat islets in rats
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Naked Islets

AdoShell®

In vitro viability and functionality of AdoShell® Human islets

Mean ± S.E.M. 4

Viability, N=2 human preparations
(up to 1 week post encapsulation)

• Very low level of apoptotic 
cells, demonstrating  the 
maintenance of human islet 
viability upon 
encapsulation

TUNEL staining (n=9 to 36 islets per preparation & condition)
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AdoShell®

In vitro viability and functionality of AdoShell® Human islets

Mean ± S.E.M.

Dynamic response to glucose 
stimulation, N=3 human preparations

(up to 1 week post encapsulation)

• Maintenance of rapid 
insulin release (2 min delay 
to the first peak)
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Viability, N=2 human preparations
(up to 1 week post encapsulation)

• Very low level of apoptotic 
cells, demonstrating  the 
maintenance of human islet 
viability upon 
encapsulation

TUNEL staining (n=9 to 36 islets per preparation & condition)
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In vitro viability and functionality of AdoShell® Human islets

Mean ± S.E.M.

Long term functionality (4 months),
N=6 human preparations

Dynamic response to glucose 
stimulation, N=3 human preparations

(up to 1 week post encapsulation)

• Robust in vitro functionality 
of encapsulated human 
islets for up to 4 months

• Maintenance of rapid 
insulin release (2 min delay 
to the first peak)
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Viability, N=2 human preparations
(up to 1 week post encapsulation)

• Very low level of apoptotic 
cells, demonstrating  the 
maintenance of human islet 
viability upon 
encapsulation

TUNEL staining (n=9 to 36 islets per preparation & condition)
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• Xenogeneic transplantation in NXG mice (2.2 to 3.4 kIEQ/mouse) 

Functionality and efficacy of AdoShell® Human Islets in immunodeficient 
mice

Long term in vivo C-peptide secretion (2 months),
N=4 independent studies, n=20 mice

• Functionality of AdoShell® Human Islets demonstrated in 100% of immunodeficient mice for at 
least 2 months. Two mice were maintained until 104 days with no decrease in C-peptide secretion
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• Xenogeneic transplantation in NXG mice (2.2 to 3.4 kIEQ/mouse) 

Functionality and efficacy of AdoShell® Human Islets in immunodeficient 
mice

Long term in vivo C-peptide secretion (2 months),
N=4 independent studies, n=20 mice

• Functionality of AdoShell® Human Islets demonstrated in 100% of immunodeficient mice for at 
least 2 months. Two mice were maintained until 104 days with no decrease in C-peptide secretion

• Regulation of mouse glycemia to Human levels after implantation with AdoShell® Human Islets
5

Long term impact on mouse glycemia (2 months),
N=2 independent studies, n=10 mice
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AdoShell® Human Islets in immunodeficient mice: explant analysis

Up to 85 days after implantation, mice were explanted, and explants were analyzed in vitro

• In vitro, explants (n=15) maintained viability compared to preimplantation values
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AdoShell® Human Islets in immunodeficient mice: explant analysis

Up to 85 days after implantation, mice were explanted, and explants were analyzed in vitro

• In vitro, explants (n=15) maintained viability, secretion indexes and stimulated insulin secretion 
levels compared to preimplantation values
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Scale-up of AdoShell® for human application

Human size AdoShell® 
prototype

❖1 pancreas = 1 implant
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Scale-up of AdoShell® for human application

Human size AdoShell® 
prototype

❖1 pancreas = 1 implant

• Preliminary data: homogenous 3D-distribution of viable islets

Viability
MIN6, N=1 experiment

3D distribution
Human islets, N=1 experiment
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Scale-up of AdoShell® for human application

Laporoscopic implantation in domestic pig 

❖1 pancreas = 1 implant

❖Up to 3 sites for delivery

✓Total delivery capacity: 
3 pancreas

• Ability to deliver a therapeutic dose opens a pathway towards clinical application
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First in Human preparation

Regulatory 
interactions

Scale-up and 
surgical procedure

Regulatory studies FIH

In progress

Stem cell-derived 
islets

Other applications

AdoShell® Human Islets

9
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