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DELIVERY ROUTES
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THE OPPORTUNITY: mRNA-LNPs
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Retinal explant for IVT injection

IN VITRO/IN VIVO SCREEN: lipid nanoparticles
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IN VITRO SCREEN: mRNA vs saRNA with Lipofectamine Vanluchene et al, Eur J Pharm Biopharm 2024
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IN VITRO SCREEN: mRNA vs saRNA with Lipofectamine
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* Miiller cells (MIO-M1 cell line)

IN VITRO SCREEN: ||p|d nanopartides In vitro screen of LNP formulations . RPE cells (ARPE cell line]
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IN VIVO SCREEN: lipid nanoparticles Unpublished - confidential

In vivo screen of LNP
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lipid nanoparticles

IN VIVO SCREEN
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IN VIVO SCREEN: lipid nanoparticles
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DELIVERY CHALLENGES
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INNER LIMITING MEMBRANE
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INNER LIMITING MEMBRANE

Peynshaert et al. 2022
Journal Controlled Release
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INNER LIMITING MEMBRANE

fold change

Peynshaert et al. 2022
Journal Controlled Release

s momecon

L/

ILM photoablation

% %k %k %k
e H e blank
*
ey | <
* Lo . ’I O LNPs
o
N | G ¢ 0.43 Jicm® + LNPs
hd %A
. 2a G A 0.1 mg/ml ICG + 0.26 J/icm? + LNPs
an ¢ \
| S " ) © 0.1 mg/mlICG +0.43 Jlem? + LNPs
T T | 1 -

untreated 0.43 J/c

ILM
100nm Fluospheres (PEG)
nuclei

2
m

0.1 mg/ml ICG; 0.26 J/cm’ 0.1 mg/ml ICG; 0.43 J/cm’

- g
5 AR




INNER LIMITING MEMBRANE  Invivo unpublished Photoporation as promising technique to perforate the ILM
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INNER LIMITING MEMBRANE
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BioRXiv
https://doi.org/10.1101/2025.0
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INNER LIMITING MEMBRANE

Minnaert et al, 2025
Journal Controlled Release
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INNER LIMITING MEMBRANE

Minnaert et al, 2025
Journal Controlled Release

Turning the barrier into an advantage!
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RETINAL EXPLANTS
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RETINAL EXPLANTS
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CONCLUSIONS
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Ex vivo models available for intravitreal diffusion measurements and
penetration of NPs over the ILM

Applicable to all sorts of fluorescent materials: NPs, antibodies, nucleic
acids, ...

Vitreous is a diffusion barrier for positively charged particles
ILM is a penetration barrier for many NPs

Age, disease and species dependent

Intravitreal injection of LNPs is promising for retinal mRNA delivery

Expression currently limited to optical nerve head and few Muller glia

Innate immunity should be overcome & ILM penetration improved

Diffusion in the retina and targeting the correct retinal cell type will remain
serious hurdle as well

Co-delivery will require additional formulation requirements
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