« Py

Immuno Delivery |

oF 4P

Presenter: Rianne Maas - -

Promoting organ transplant survival with A
trained immunity-inhibiting nanobiologics Y.

Rianne Maas'?f, Maaike Jacobs®T, William Wang?, Anna Ranzenigo?, Judit Morla-Folch?, Martin Umali?, Inge Jonkman?, Zahi
Fayad?, Jordi Ochando*®, Luuk Hilbrands®, Leo Joosten'®, Mihai Netea'’, Mandy van Leent?, Willem Mulder'?®, Nils Rother?,

Abraham Teunissen??, Raphaél Duivenvoorden®
"Internal Medicine, Radboud University Medical Center, Nijmegen, Netherlands. 2BioMedical Engineering and Imaging Institute, Icahn School of Medicine at Mount Sinai, New York, NY, United
States. *Nephrology, Radboud University Medical Center, Nijmegen, Netherlands. “Oncological Sciences, Icahn School of Medicine at Mount Sinai, New York, NY, United States. *Transplant

Immunology Unit, Instituto de Salud Carlos Ill, Madrid, Spain. “Medical Genetics, University of Medicine and Pharmacy luliu Hatieganu, Cluj-Napoca, Romania. /Immunology and Metabolism,
University of Bonn, Bonn, Germany. ®Biomedical Engineering, Eindhoven University of Technology, Eindhoven, Netherlands. ’lcahn Genomics Institute, Icahn School of Medicine at Mount Sinai,

New York, NY, United States.

" CONTROLLED RELEASE SOCIETY [‘nllll&ll )[cclillg INTEGRATING

C RS 2 O 2 4 AND Exp()sili()n Delivery Science

JULY 8-12, 2024 - BOLOGNA, ITALY ACROSS DISC'PL'NES




Organ transplant rejection:
adaptive to innate

Current anti-rejection therapeutics

Our nanotherapeutic approach
Target adaptive immunity

Target innate immunity

i Tacrolimus-|
Tacrolimus acrolimus-loaded

apolipoprotein A1 nanobiologics
* Suboptimal survival rates

* Daily use
* Impaired host defense & adverse events
* Toxicity
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Results

In vivo cellular uptake of tacrolimus-nanobiologics
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Results

Therapeutic effect on allograft survival and toxicity
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Conclusions & Outlook

¢/ Tacrolimus-nanobiologics are O Investigate the drug release and
specifically taken up by innate NB behavior

immune cells

¢ Delivering tacrolimus to innate

Immune cells promotes organ
transplant survival

¢ In vitro mechanistic data:
iInnate immune memory

O In vivo mechanistic data

O

Comparison with bare tacrolimus

Promoting organ transplant survival by targeting the innate immune system
by apolipoprotein A1 nanotherapeutics is a promising avenue
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Introduction

Traditonall, organ transplant rejection is prevented with immunosuppressive Grugs that inhibit adastive immune
responses. However, innate immune responses ako play a citcal role in allograit rejection, but currently no
therapeutics are available that target innate immune cells SIS T 0 1Fate ARSI
Hero, we developed an anti rejection therspeutic aimed at inhibiting innate immunity. More specifically we target | | explore s potential for preventing organ
trained immunity, a de facto memory of ianate immune cols, which makes tham hyperrosponsive o secondary | | yansplant tejection snd t5  underying
stimull, For drug delivery, e use an apolipoprotein Al-based nanobiologic platform with inharent afity for nnate | mechansm.
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Objective
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Tacrolimuslosded nenobiologics (N8 were E.
formulated by microluicic. mixing. The nanotherspeutics’ T
size and tacrolimus pradrug incorporation efficiency were o B
derormined by dynamic light scatering and nuclear ’ ¢
magrieicrosorarice;respecively sospeprenss V) |

In vivo cellular uptake of tacrolimus-nanobiologics Effect on trained immunity in human immune cells
Allogeneic heart transplant recipients were injected with DiO-labeled NBs Human peripheral blood mononuclear cells were stimuated with heatkilled
05 m by Candic sbicane (KCA). TaoNes (10 ngim
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In vivo toxicity of tacrolimus-nanobiologics
Naive mice were treated with Tac-NBs (iv., 5 mg/kg) on days 0, 2, and 5

+ The propesed dose regimen for the therapautic studies is not toxic.

Allograft survival in a heart transplant mouse model
Alegeneeredens ver vesed win N3 1. 5 mahe)on cays 0,2, 309

Conclusions

+ Tacrolimus-nanobiologics are specificall taken up by innate immune cells.
* Dalheting onlnus 9 inate inmuns. cals promotes orgen tanspant
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