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Transplantation:
the only cure of T1D

Islet transplant recipients
Ungrafted T1D

0.2% of
T1D have received a 

transplant
Berney et al., Transpl Int. 

2022

Future?

2000-2020

3R. Paul Robertson. The New England Journal of Medicine, 2004
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Transplantation:
the only cure of T1D

Critical limitations

Islet transplant recipients
Ungrafted T1D

0.2% of
T1D have received a 

transplant
Berney et al., Transpl Int. 

2022

Future?

2000-2020
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Transplantation:
the only cure of T1D

Immunoprotective scaffold to solve critical 
limitations

Immune 
rejection

Immuno
suppression 

adverse 
effects

Graft 

failure

Variability 
/ scarcity 

of primary 
human 
islets

SC derived islets

Immunoprotection

Retrievability

Islet transplant recipients
Ungrafted T1D

0.2% of
T1D have received a 

transplant
Berney et al., Transpl Int. 

2022

Future?

2000-2020
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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

4
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Allogenic 
Immunoprotection

Maintenance of in vitro 
and in vivo viability & 

functionality in 
allogeneic condition

1

In vivo functionality

In vivo function of 
AdoShell® Human islets

2

Scale up

Manufacture and 
implantation of human 

sized AdoShell®

3

Stem cell derived 
islets

In vitro and vivo
compatibility with stem 

cell derived islets 
(preliminary results)

4

Objective & Plan

Demonstrate that AdoShell® is a biocompatible, immunoisolating biomaterial 
compatible with human islets and scalable for Human application 

5
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In vivo immunoprotection of AdoShell® against allogenic rejection

Allogeneic transplantation of AdoShell® rat islets in immunocompetent diabetic outbred rats
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• Sustained C-peptide secretion associated with regulation of glycemia observed after implantation 
of AdoShel® in immunocompetent diabetic outbread rats

• Absence of cell infiltration, fibrosis, inflammation and degradation
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In vitro immunoprotection of AdoShell® against allogenic rejection

• Incubation of naked and AdoShell® human islets with activated human primary PBMC for 4 days 

PBMC

Islets

Intracellular insulin
N=4 human preparations

Number and viability of human islets
Up to N=3 human preparations

PBMC

Islets

PBMC

Islets
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• AdoShell® protects human islets against PBMC mediated cell death, demonstrating its 
immunoisolation properties against allogenic rejection

In vitro immunoprotection of AdoShell® against allogenic rejection

PBMC

Islets

Intracellular insulin
N=4 human preparations

Number and viability of human islets
Up to N=3 human preparations

PBMC

Islets

PBMC

Islets
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AdoShell® Human Islets

• Incubation of naked and AdoShell® human islets with activated human primary PBMC for 4 days 
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• Xenogeneic transplantation of Human islets in NXG mice (2.2 to 3.1 kIEQ/mouse) 

Functionality of AdoShell® Human Islets in immunodeficient mice

Long term in vivo C-peptide secretion (2 months),
N=2 independent studies, n=10 mice
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78

• Functionality demonstrated in 100% of 
mice for at least 2 months

• Up to 104 days with no decrease in C-
peptide secretion
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• Xenogeneic transplantation of Human islets in NXG mice (2.2 to 3.1 kIEQ/mouse) 

Functionality of AdoShell® Human Islets in immunodeficient mice

Long term in vivo C-peptide secretion (2 months),
N=2 independent studies, n=10 mice
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• Functionality demonstrated in 100% of 
mice for at least 2 months

• Up to 104 days with no decrease in C-
peptide secretion

• Functionality maintained after up to 85 days in 
vivo
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Scale-up of AdoShell® for human application

Human size AdoShell® prototype 

10

❖ 1 pancreas = 1 implant

• Ability to deliver a therapeutic dose opens a pathway towards clinical application

9
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• Stem cell-derived clusters, obtained through a collaboration with University of Helsinki
• In vitro characterization followed by xenogeneic transplantation of stem cell-derived clusters in NXG mice 

(260 to 480 clusters/mouse)

11

Static response to glucose stimulation
N=1 preparation
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Compatibility of AdoShell® with stem cell-derived clusters
Preliminary results

hSCI

• Maintenance of stem cell-derived clusters in vitro and in vivo functionality upon encapsulation 
in AdoShell®

AdoShell® is compatible with cluster in vivo maturation
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• Maintenance of stem cell-derived clusters in vitro and in vivo functionality upon encapsulation 
in AdoShell®

AdoShell® is compatible with cluster in vivo maturation

Compatibility of AdoShell® with stem cell-derived clusters
Preliminary results
• Stem cell-derived clusters, obtained through a collaboration with University of Helsinki. 
• In vitro characterization followed by xenogeneic transplantation of stem cell-derived clusters in NXG mice 

(260 to 480 clusters/mouse)

hSCI
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Static response to glucose stimulation
N=1 preparation

Long term in vivo C-peptide secretion (2 months),
N=1 study, n=5 mice
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• Maintenance of stem cell-derived clusters in vitro and in vivo functionality upon encapsulation 
in AdoShell®

• AdoShell® is compatible with cluster in vivo maturation

Compatibility of AdoShell® with stem cell-derived clusters
Preliminary results
• Stem cell-derived clusters, obtained through a collaboration with University of Helsinki. 
• In vitro characterization followed by xenogeneic transplantation of stem cell-derived clusters in NXG mice 

(260 to 480 clusters/mouse)

hSCI

Static response to glucose stimulation
N=1 preparation

Long term in vivo C-peptide secretion (2 months),
N=1 study, n=5 mice
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First in Human preparation

Regulatory 
interactions

Scale-up and 
surgical procedure

Regulatory studies FIH

Perspectives

Stem-cell derived 
islets

Other applications

11
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