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mABs nucleic acids
small drugs
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Galsomes

co-encapsulation:
MRNA antigen + adjuvant

Lipid nanoparticle

Nucleoside-modified mRNA
N1-methylpseudouridine

S'FD—I neo1|ne02lneo3lneo4lne05 '—[H]—AAAA
Al "

.. [4 types of lipids]

Glycolipid embedded in
lipid nanoparticle as
smart adjuvant (a-GalCer)

HC OH
o]

Hcgvoj HNJ\/\/\/\/\/\/\/\/\/\/\/\/\
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Glycolipid: a-Galactosyl-Ceramide
(bacterial origin)

Natural killer T cell ligand a-galactosylceramide enhances
protective immunity induced by malaria vaccines.
Gonzalez-Aseguinolaza G et al. J Exp Med 2002

Activation of natural killer T cells by a-galactosylceramide.
Fujii et al. J Exp Med 2003

Utilizing the adjuvant properties of CD1d-dependent
NK T cells in T cell-mediated immunotherapy.
Silk JD et al. J Clin Invest 2004

Optimizing NKT cell ligands as vaccine adjuvants.
Carreno LJ et al. Immunotherapy 2014



Galsomes: for mRNA cancer vaccins

2019
& Cite This: ACS Nano XXX, K00 XHXH-XXX

Broadening the Message: A Nanovaccine Co-
loaded with Messenger RNA and a-GalCer
Induces Antitumor Immunity through
Conventlonal and Natural Killer T Cells

Rein Verbeké Ine Lenta-:ker 7#® Karine Breckpot ' Jonas Janssens, Serge Van Calenbergh
Stefaan C. Dvp Smedt,® " and Heleen DE‘WlttEI FAL

(10) International Publication Number

WO 2020/058239 A1l




Galsomes as mMRNA cancer vaccins: future plans

Clinical'g l'ade i i Neo-antigen Checkpoint E

! Galsomes Therapy
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Detection of epitope specific immune
responses

Confirmation

patient specific neo-epitope
galsome vaccine

~. ; Epitope prediction Imunopeptodomics
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Nucleoside-modified mMRNA
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Personalized cancer vaccination
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Clinical translation of mMRNA Galsomes

Clinical-grade product

Phase la/b clinical trial in non-small cell lung cancer patients
[ | (i.c.w. UZ Ghent - Prof. B. Vandekerckhove
= & Prof. K. Vermaelen)

Neo-antigen Checkpoint
Galsomes Therapy

\¢/ Kom o
® ( P

Phase la/b clinical trial
FAMPH consultation

Safe & scalable end-product
GMP-compliant production
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GALSOMES: for future mRNA bacterial vaccins

LISTERIA - food born intracellular pathogen - LISTERIOSIS

nature communications 8

2022

Article https://doi.org/10.1038/s41467-022-33721-y

Immunopeptidomics-based design of mRNA
vaccine formulations against Listeria
monocytogenes




Galsomes as mMRNA bacterial vaccins: future plans

‘ B AXE HOME ABOUT PARTNERS- NEWS CONTACT

Next-Generation Bacterial mMRNA Vaccines

Tuberculosis
Buruli Ulcer
Acinetobacter




About CEPI v What we do v Partner with us v News & stories v Contact us (]

Preparing for future
pandemics

CEPFI, the Coalition for Epidemic Preparedness Innovations, is a global
partnership working to accelerate the development of vaccines and other

(—

i

CEPI:
‘ Coalition for Epidemic Preparedness Innovations

a global partnership to accelerate the development of vaccins against pandemic treats




CLPI

New ‘spin freezing’ technique could enhance
future mRNA vaccines

» Ghent University scientists launch CEPI-funded project ‘spin-freezing’ vaccines
o The technique could remove the need for frozen storage of mRNA vaccines

» Itcould also support rapid scale-up of vaccines during future disease outbreaks
through continuous vaccine production
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INTRAVITREAL INJECTION NUCLEIC ACIDS
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J. Devoldere et al, JCR 2019



NANOMEDICINES: HIGHLY COMPLEX DRUGS
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Experimental
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AH, Excess Specific Heat (kcal/mol/°K)
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Understanding the CD Temperature (°C)
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Laser excitation

Molecular agents

AuNPs
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y, Vapour nanobubble

3. Intracellular delivery of molecular agents

« AuNP

L Molecular agents
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PHOTOPORATION WITH NANOFIBERS

Laser Pulse
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Cells on nanofiber surface with embedded Laser irradiation heats nanofibers Macromolecules delivered to
nanosensitizers which create holes in cell membrane cytosol



Photothermal Nanofibers Enable Safe Engineering of Therapeutic Cells
R. Xiong et al. Nanture Nanotechnology 2021

nature ek oo
nanotechnology |

ACCOUNTS

rch PAPER

pubs.acs.org/accounts

Bisiiss S Photothermal Nanomaterial-Mediated Photoporation

Ranhua Xiong,* Félix Sauvage, Juan C. Fraire, Chaobo Huang, Stefaan C. De Smedt,
and Kevin Braeckmans

Cite This: Acc. Chem. Res. 2023, 56, 631-643 E Read Online

|

2023

ACCESS | ldd Metrics & More | [ Aticle Recommendations |
CONSPECTUS: Delivering biological effector molecules in cultured
cells is of fundamental importance to any study or application in which Nanosensitizer

the modulation of gene expression is required. Examples range from
generating engineered cell lines for studying gene function to the
engineering of cells for cell-based therapies such as CAR-T cells and
gene-corrected stem cells for regenerative medicine. It remains a great
challenge, however, to deliver biological effector molecules across the cell
membrane with minimal adverse effects on cell viability and
functionality. While viral vectors have been frequently used to introduce
foreign nucleic acids into cells, their use is associated with safety
Biological macromolecules concerns such as immunogenicity, high manufacturing cost, and limited

cargo capacity.

Nanoparticle

Nanofiber

Photothermal nanofiber
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eye-floater (collagen aggregates)




KKO OUR HYPOTHESIS: nanobubble mediated breackdown of eye floaters?
J
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Intravitreal injection

of gold NPs

/ Gold NP

Binding
to the vitreous opacity

Pulsed-laser illumination Destroyed opacity
of the vitreous opacity
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Collagen fibers in vitreous Human floaters in vitreous
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nature
nanotechnology

opacities in vivo

Laser-induced nanobubbles safely ablate vitreous

Félix Sauvage ©'°, Van Phuc Nguyen ©231° Yanxiu Li?, Aranit Harizaj', ). Sebag 5, Dimitri Roels®,
Viktor Van Havere', Karen Peynshaert ', Ranhua Xiong©7, Juan C. Fraire ™, Marie-José Tassignon?®,
Katrien Remaut®’, Yannis M. Paulus ©2°* Kevin Braeckmans @'% and Stefaan C. De Smedt®'7*

2022 \
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Photoablation of Human Vitreous Opacities
by Light-Induced Vapor Nanobubbles

Félix Sauvage,in Juan C. Fraire,” Katrien Remaut,’ J. Sebag,i"s* Karen Peynshae.rt,T Michael Harringtg)n,”
Frans J. Van de Velde,* Ranhua onng,"‘ Marie-José Tassignon,# Toon Brans,” Kevin Braeckmans,”
and Stefaan C. De Smedt™"
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WORKING TOGETHER TO FIND
INNOVATIVE SOLUTIONS

The human mind is like a parachute, it works best when open
Dr. P. Jannsen

WWW.DRUGDELIVERY.BE

Research Groups

Bio-Photonic Ocular Lung Vaccine Biotherapeutics
Research Group Delivery Group Delivery Group Delivery Group Research Group

READ MORE READ MORE READ MORE READ MORE READ MORE

Education programs Services

Our lab is responsible for numerous courses in QOur lab offers services for the standardization of

several study programs at our university. enzymes (F.1.P.) and advanced light microscopy
(GLIM).

EDUCATION
SERVICES

The human mind is like a parachute, it works best when open

Dr. P. Jannsen - founder of Janssen Pharmaceutica
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