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Exosomes are endosomally-derived extracellular vesicles (EVs)
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EVs are key drivers for bioeffects of mesenchymal stem cells

18.04.2024

Mesenchymal (MSC) stem cells

Angiogenesis
Multipotent cells with various biological effects

Mechanism of action

= Direct cell effects

=  Paracrine signaling

Migration

- Effects mediated partially via EVs
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Production and isolation
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Loading experiments

Vesicle
properties

= Screening of loading techniques for
hydrophilic compounds
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= Exploring effects of the loading
techniques on structural properties
and bioactivity of EVs
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hMSC EVs fuse with cationic liposomes
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DOPC/DOTAP/DOPE
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DOPC/DOTAP/DOPE  DOPC/DOTAP/DSPE-PEG
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DOPE improved the fusion of positively charged liposomes with
EVs independent of the DOTAP content
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Hydrophilic probes can be efficiently loaded in EVs
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Size distribution
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No apparent major effects on EVs characteristics

Physicochemical characterization
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- Physicochemical properties unaltered after osmotic shock and freeze-thawing
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- Cellular uptake of EVs shows no clear effects
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Cellular uptake
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Biofunctions and membrane integrity of exosomes post-loading

Loading process can impair the EVs’ inherent bioactivity
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Biofunctions of exosomes post-loading
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Wound closure in vitro (keratinocytes)

Wound closure (%)

Osmotic shock preserves does not impair wound closure in vitro
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Loading of nucleic acids

Sonication
Lamichhane et al. Cell Mol Bioeng.
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Extrusion

Grossen et al. Eur J Pharm Biopharm
158, 198-1210 (2021)

v ,)
.
Dual asymmetric Electroporation
centrifugation Alvarez-Enviti et al. Nat. Biotechnol.
Roerig et al. Small Methods 6, 2201001 (2022) 29, 341-345 (2011)

14

14



18.04.2024

Fusion of EVs with preloaded lipid nanoparticles

Synthetic Freeze-thaw Extrusion Hybrid EVs (HEVs)
nanocarrier
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Manufacturing of lipid nanoparticles

Organic phase: Aqueous phase:

SREE MG DAL 18 « Sodium acetate buffer (pH 4)
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Structure of lipid nanoparticles
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Characterization of hybridization process, formation of HEVs

LCNPs hybridize with EVs at pH 7.4 but aggregate at pH 5

HEVs A30 minpH7.4 ] HEVs A 30 minpH5
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Hybridization Kinetics
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Characterization of hybridization process
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Characterization of hybridization process
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Characterization of hybridization process
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Characterization of hybridization process
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EV membrane proteins are located on HEV surfaces
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Characterization of hybridization process
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Naked siGFP
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Conclusions
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= Sponge-like LCNPs fuse with EVs and form HEVs
= EV membrane proteins are located on HEV surfaces and stay intact

= HEV formation enhance the transfection potency of LCNPs.

Open questions

-> Fusion and cell uptake mechanisms
-> In vivo biodistribution
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