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Catalyzing Therapeutic Breakthroughs:
Engineering Targeted Extracellular Vesicles for
Liver Fibrosis Treatment
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Promising solutions
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Why EVs are ideal for targeted liver delivery
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Immunodeficient Mice — A Novel and Universal
Approach
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Selection of Fluorescent, Bioluminescent, and
Radioactive Tracers to Accurately Reflect
Extracellular Vesicle Biodistribution in Vivo
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MSC-derived EVs as pOWEI'fUI agents fOl" regenel‘ation Fibroblast migration tested by scratch wound healing assay
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Advancements in EV protein corona researCh RESEARCH ARTICLE

.':) ISEV A functional corona around extracellular vesicles enhances

RESEARCH ARTICLE angiogenesis, skin regeneration and immunomodulation

Martin Wolf' ® | Rodolphe W. Poupardin' | Patricia Ebner-Peking' |

Formation of a protein corona on the surface of extracellular At Croscabagee Andiaddl | CoustiaaRISHP | Astitl Ok |
vesicles in blood plasma Fausto Gueths Gomes"® | Balazs Vari' | Nicole Maeding' | Essi Eminger' |
i Heide-Marie Rinder! | Anna M Ranincer' | Sarah Hachmann! | Gahriele Rrachtl' |
(J h
SHORT COMMUNICATION ..) ISEV Nanoscale A ROYAL SOCIETY
- OF CHEMISTRY
Advances
Removal and identification of external protein corona members
from RBC-derived extracellular vesicles by surface manipulating ' View Journal | View lse
antimicrobial peptides | . - .
PEp | M) Check for updates | Surface functionalization of extracellular vesicle
ot [ g ‘o | SRR | AR | re e roee a5« NANOParticles with antibodies: a first study on the
i LD T  Sziovirts! G R s . Narscacale Adk. 2033, & ; e € :
riyanka 1.ng ' molz: s zng)fa’ur 6 . 231 aria 1'<.c.1 UL} niké f1a LS e protein corona “variable”+
Mayra Maritza Quemé-Pefia" | Didna Kitka” | Livia Fiilop*® | Lilla Turiak® © |
Laszlé Drahos® | Zoltdn Varga®® | Tamas Beke-Somfai! © Angelo Musico,}*® Rossella Zenatelli, © $2® Miriam Romano,®® Andrea Zendrini,®®
» : ’ protein corona Silvia Alacqua,™ Selene Tassoni, Lucia Paolini,”* Chiara Urbinati,* Marco Rusnati,®
coated mEV Paolo Bergese, 22°° Giuseppe Pomarico {2*2® and Annalisa Radeghieri {2 *2®
OF |- - ¥ z 3 BV
— — |l incubation analysis £ T L _
e, 30’ RT MS, TEM, TRPS, = : Lo\ \ 4
: e flow cytometry, confocal 5 A Py 'y
blood plasma microscopy, functionality $ ¢ d .
healthy subjects / EVDP iy A
RA pati
iR Wolf et al., 2021

Toth et al., 2021

N\ —— ,
-~ CONTROLLED RELEASE SOCIETY 4\llllllal )lcclillg INTEE;RAT'N(? ; M
CRS 2024 s Exposition Delivery Science 7=

.:. JULY 8-12, 2024 - BOLOGNA, ITALY ACROSS DISCIPL'NES



Revolutionizing liver fibrosis treatment with MSC EVs
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Optimal culturing method

Accepted: 27 November 2023

To prepare EVs derived from MSCs with favourable
liver delivery properties and anti-fibrotic effects.
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Unveiling the physicochemical and biochemical traits of EV,, and EV,
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In vivo behaviour and cellular uptake of EV,, and EV,
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Proteomic insights from in vitro and in vivo experiments
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In vivo exposure simulation by incubating EVs with FBS
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Confirming dual protein corona formation in EVs
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In vivo proof-of-concept study confirming the contribution of ALB-enriched corona
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Corona analysis reveals differential protein enrichment in EV,  and EV,
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Comparative therapeutic effects of EV,  and EV, in inflammation and liver fibrosis
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Anti-inflammatory effects on human monocyte-derived
macrophages mediated by EV, and EV, in vitro
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Comparative therapeutic effects of EV,  and EV, in inflammation and liver fibrosis

Anti-fibrotic effects in the CCI 4-Iiver fibrosis model
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Cultivating EVs for enhanced therapeutic applications and beyond

Precise targeting at key disease contributor

Engineering EVs as biotherapeutics

Albumin (t anti-fibrotic drug)-
enriched corona on EVs

. . . Intron
Exploring therapeutic potentials =
across diverse liver diseases

% Toxin-induced liver
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diversity of diseases




Acknowledgement

ING'S
College
LONDON

Prof Khuloud Al-Jamal

Prof Giovanna Lombardi
Prof Francesco Dazzi

Prof Alberto Sanchez Fueyo
Dr Farid Faruqu

Dr Julie Tzu-Wen Wang

Dr Adam Walters

& KAJ group members

MAX PLANCK INSTITUTE
FOR POLYMER RESEARCH

Prof Volker Mailaender
Dr Jennifer Oberlaender

JREC

o DI Mustapha Najimi

y creating modern molecular
ceived the Nobel Prize for this g

King’s International PGR Scholarship

;g:::z:r_:éNTROLLED RELEASE SOCIETY A\ll]lll&ll )lcctillg

avo EXposition

JULY 8-12, 2024 « BOLOGNA, ITALY

INTEGRATING
Delivery Science
ACROSS DISCIPLINES



