Versatile Mucosal
Vaccines

Beyond Immunization

#s lovaltech

Rethinking vaccines for complete protection against infection and transmission



The Unmet Need Limitations of Current Vaccines

17M yearly deaths attributed to infectious

diseases : Lack of Immune Response
Current injectable vaccines induce systemic immune
Respiratory Route of Infection Enteric Route of Infection é’ Q9 response but do not confer mucosal immunity, notably in
™ ' the nasal compartment, the first barrier that respiratory
Respiratory Syncytial Virus Shigella, Helicobacter Pylori, pathogens breach before dissemination to the lungs.

SARS-CoV-1/2,
Mycobacterium tuberculosis
Streptococcus pneumoniae
Bordetella pertussis

Enterotoxigenic £ coli

Dermal Route of Infection

Haemophilus influenzae Contagiousness
Malaria
g'ingue A Current vaccines do not prevent contagiousness as
ika

vaccinated subjects can still become contagious.

Sexual Route Of Infection

HIV
Hepatitis C Virus

Lack of broad proactive universal immune response

Current injectable vaccines are unable to provide broad -
spectrum or universal protection against pan  -genus and
pan-family pathogens (emerging variants).

Not or poorly addressed by current vaccines
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Opportunity with Nasal
Vaccines

Nasal immunization is able to induce strong immune responses:

A Against nasal, pulmonary, oral, rectal and vaginal diseases

A Thanks to interconnection between mucosal tissues in the body .

The mucosal route is also superior to the systemic route

>=={ slgA at local and remote mucosal sites

Today vaccination only triggers systemic immunity &
. Activated T cells

ignores other mechanisms /.e mucosal immunity L
() CD8 Tay cells
-
Mucosal immunity: a clinically relevant key to A e
IgM  1gG  IgA

prevent infectious diseases

. Activated T cells

.I Antibody-producing B cells

Mucosal immunity activation: a game -changer to
prevent the development and spreading of pathogens

#4 lovaltech
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Challenges with
Nasal VVaccines

25 Years of Research

Prof. Isabelle Dimier-Poisson
CSO of Lovaltech

e : ' Pioneering research on mucosal immunity
The mucosal route presents significant technical complexity at UMR ISP, a joint research lab between

compared to the systemic route: INRAE and University of Tours. I N R A@

International recognized expertin anti -

infectious immunology, vaccinology, and université
A Limited inoculation volume recombinant protein engineering. de TOURS

A Rapid clearance by mucociliary barrier

A Adjuvant and/or other delivery system required
For any infectious disease, our team has the ability to develop:

i

AU, jz1>*< pzy_ w*<j_zu z*_ *p yujz
response while being manufacturable at scale

A The right vaccine formulation to deliver the antigen to antigen -
presenting cells in the mucosa tract, avoiding mucociliary
clearance, and ensuring sufficient immunogenic contact with
the nasal mucous membrane

A The right medical delivery device to spread the vaccine in the
lower airways, with a controlled and repeatable volume
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Our Solution - Intranasal
Vaccine Technology Platform

LVTOO01 Patented

\/ &
MAbmprove @@

LabEx H Tours Montpeliier

Vaccine Fusion Protein (VFP)

A LVTO001: Fusion protein against COVID -109.

A LVT002, LVT003, LVT004: three more
proteins in development against malaria,
bronchiolitis and flu.

A Production in CHO cells, well suited to
scale-up via stable transfection, from an
established working cell bank.

Mucoadhesive Excipient
A Biocompatible and biodegradable.

A Ensure that vaccine fusion protein cross
the epithelium barrier and is not cleared
by mucociliary removal.

A Enhanced immunogenicity in the mucosa,
increasing the magnitude and durability of
antiviral immunity and exerting a dose -
sparing effect.

' - Aptar 4

pharma

Intranasal Delivery Device

A In conventional pipette -based delivery
method: the vaccines are dropped into
the nostrils, which is unprecise and
unstandardized, drug volumes easily
exceeding the nasal cavity volume.

A We use single -use prefilled delivery
device to produce large particles,
leading to decreased (and controlled)
vaccine deposition into lower airways
and reduced side effects.
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The nght Tlme to Rethlnk Deaths 650M Infections
COVID-19 Vaccine Globally

Variants 10 Waves
Current vaccination against
COVID-19 is not optimal

: o : Approved Intramuscular only
Q No long -term immunity: multi booster needed pprc Require adjustment
Vaccines (EU) : '
to virus mutation

S Inability to stop contagion

Q Low or no protection against variants

& Stability / storage at ultra low temperatures The Long COVID Burden

A Independent of strain or disease intensity

mOde—r—O—q éPﬁzer =10 =G A 30-40% of the patients

«*00,

fohmonafohmon  novavax: '
ieinicho ol SanOfl A Large varieties of debilitating symptoms

ccines today.

A Unclear mechanisms

A No approved treatment

AstraZeneca@ WAvalneva : :
A Costs estimated to $140 -600bn / year in the US only
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LVTOO 1 VaCCI n e Identification of highly conserved
Development and immunogenic antigens

Targeting the intracellular nucleoprotein
which is not exposed to the immune system
and thus not subject to mutation

SARS-CoV-2 Virus

gRNA

Intranasal
Vaccine

DErreeete
e
e T

Spike (S)

Generation of a broad immune
response against current and

future SARS -CoV-2 variants

lopteh

Nucleoprotein (N)

for at least 6 months

Fusion Protein Stability at positive temperature

INRAZ

dﬁgi%ﬂ}fs Worldwide & exclusive license agreement
for all human and animal health

\“/ m
MAb"mprove applications of patent EP21306220

LabEx I Tours Montpellier

Homo -trimeric protein including SARS -CoV-2
S & N proteins and Fc domain (against COVID -19)
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| Results

INICa

LVTOO1 Pre -ClI

Immunogenicity

g BALB/c JRj Murine Model

SARS-Cov2 neutralization
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Survival & Clinical Symptoms

g C57Bl/6 K18 Murine Model

Survival

754

504

Percent survival
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Bl score 2 : strong distress
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Transmission & Contagiousness

@@ Syrian Hamster Model

Viral Load (Lungs)
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Full Protection
100% Survival Rate
0% Morbidity

Early viral neutralization with
no viral load = no contagiousness

Strong humoral

response at

mucosal (IgA) & systemic

(IgG) levels

Robust cell -mediated response
at mucosal & systemic levels
(CD4+, CD8+, IFN-g, IL-2)

|

Tested on Wuhan, Beta, Delta, Omicron strains



LVTOOL Clinical Readiness

LVTO01 wPre-Clinical Completion

(-“\\

NS
Completed regulatory studies. C.RIS Pharma
Process scaled -up to 2000L G TP Bioways
in GMP conditions using COMO

Continuum for biologics

standard equipment for
easy transfer and
optimized yield and COGS.

MUCOBOOST - Firstin Human Trials
Safety and immunogenicity

Randomized, phase I/ lla multi - center trial (France)

360+ volunteers with full vaccine scheme
1 booster dose

Primary objective phase 1: LVTO001 safety (3 dose levels)
Primary objective phase 2: LVT001 superiority vs mRNA
vaccine in terms of mucosal immunity

Scientific Advice (ANSM) Q3 2023

Dossier Submission Q4 2023

Clinical investigation to qualify mucosal immunity Q4 2023
GMP batch manufacturing Q2 2024

First vaccine administration Q3 2024
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LVTOO01 Competitive
Landscape

About 200 Vaccines
Candidates In Development —LVT-01 —mRNA —Attenvated

Contagiousness
Only 15 nasal vaccine candidates

Only 2 nasal vaccine candidates
based on protein sub -unit

Non-invasive Variant efficiancy

#4 lovaltech

Only 1 nasal vaccine candidate Safety Stability
based on Spike and N protein sub -unit

Protection against variants
Prevention of contagiousness

Safety
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Target Markets

Endemic COVID -19 Vaccine Market Nasal Vaccination Market

A During the peak of the pandemic phase, the COVID -19 A Nasal Vaccination Market $11B in by 2030 growing
vaccination market reached $60B at 8.09% CAGR

A During the endemic phase, the COVID -19 vaccination Growing market interest related to its non  -invasive nature,
market is forecasted to stabilize around $20B, targeting ease of use and ability to stimulate mucosal

primarily elderly adults and immunocompromised subjects immune response

Vaccine Development Platform

LVTO01 RaUI 1 nmzRalOlI |1 +mgzo
A Our vaccine launch is planned for 2025 in collaboration
with a pharmaceutical company, allowing us to capture

part of the endemic market

A An early and broadly immune response that prevent

infection, reduces the risk of variants and stop
contagiousness, and the only way to prevent future
pandemics
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Market Opportunity
and Financial Forecast

License deal scheme with a big pharmaceutical company

z.Nla_z, 91 jpz' 1zRa01I 11
A Booster jab for already vaccinated people (15 -65Y) Upfront:

A Primo-vaccination: Multi -comorbidity patients, LMIC population Complgt?on of_phase
1/2a clinical trial

X

TAM. N1 4 _zo{_ Aj, *RzUD yYjnw
SAM, 2121 _ zodalmzNUmzp{mz{LmzAzmzAUOm
SOM, | NdszoTdszsyl " jpzLl ylis :
Milestone payment:
15t market authorization
granted
A $11bn market for other nasal vaccines by 2030
Yearly royalties:
- Pandemic phase : Non-exclusive partnership with fast -developed 15% market shares in main
vaccines (ex: mMRNA) combined with LVT proprietary muco  -excipients territories (EU, US)

- Endemic phase : LVT proprietary vaccines, efficient against all
existing and future disease variants

LVT-001/COVID-19
Every 2-3 year a new
*endemic phase also includes all existing pathogens causing public health concerns asset
even If not leading to a pandemic phase
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Vaccine Pipeline

With LVTOO1, Lovaltech has demonstrated the superiority of the approach towards the other approved vaccines for COVID -19
and thus established the validity of its vaccine development platform.

Target identification & Lead generation & Toxicity studies & . .
optimization regulatory submission RileserReagcinicalpuil Partners

4-6 Months 6 Months 8-12 Months 18 Months
Human health

LVT-001 o
COVID-19/ SARS-CoV-2 anlbm
LVT-002 { ') INSTITUT
Malaria PASTEUR
LVT-003 ®
Bronchiolitis / RSV @ FD' ”T
LVT-004
Flu
LVT-005 ®e P,

Came e I
Nipah - | G i
LVT-006 ® .
Hendra \)j Deelefe.

Veterinarian health (100% licensed out)

LVT-101 @
Avian flu
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Opportunities Beyond Infectious Diseases

Respiratory , Enteric and Sexually
Transmitted Infections

Mucosal Tumors

Allergies
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Our Key Value Proposition

Broad Spectrum

Rapid Proprietary Protein
Engineering Process

Deep Understanding of
the Mechanism of
Action

Intranasal Delivery

Parasites

G

Bacteria Virus

3 Months

Dedicated

Medical _-,-.'—‘

Device

Established

Collaboration

with Aptar )

Pharma ;"j
\

Aptar 4

pharma

Applicable to Many
Infectious Diseases and
Pathogens

1. Improved Vaccine
Efficacy Against Variants

2. Can be Stored at
Positive Temperature

Systemic + Mucosal Immunity
= Protection against Infection
and Transmission

Easy Delivery

Novel Mucosal Vaccine Platform
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Funding

Q1-Q2 2022 Q1 2023 Q3-Q4 2023
® ® ®

v

Start-up Creation , 1 D2 "~ Pre-Seed, no>1 ~ Grant, D0 ' g Current Round:
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