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Nowadays, more than 1.5 billion people worldwide suffer from neurodegenerative disorders
such as Multiple Sclerosis, Parkinson's, Alzheimer's and others. Neurodegenerative diseases
are the fourth leading cause of death and 10 million new cases per year are reported. The
development of therapeutic agents that could enhance re-myelination or prevent degeneration
is a major challenge for neuroscientists. Recently, antibodies against two myelin-derived
neuronal regeneration inhibitors have been developed, particularly Nogo-A (Ozanezumab) and
LINGO-1 (Opicinumab). The inhibition of the above proteins has beneficial effects on
demyelinating animal models, and specific antibodies are used in clinical studies, aimed at re-
myelination and neuroprotection. Hence, this field of Neurodegenerative diseases is of
immense interest in the pharmaceutical industry. In this context, effective and targeted admini-
stration with suitable biocompatible polymeric carriers is a feasible goal for the production of
new and innovative pharmaceutical formulations. Polymers are widely used as active
pharmaceutical drug-delivery vehicles and almost all novel formulations, currently produced,
contain biocompatible polymers. This project aims to develop new controlled release drugs for
some of the most serious diseases with enormous socio-economic significance and burden, such
as neurodegenerative diseases. Many therapeutic approaches are in preclinical or clinical trials
and include new drugs, reformulation and pharmacokinetic optimization of existing ones.
Despite the progress made in recent years, effective tackling of these diseases remains a
challenge, and even small improvements have significant social and economic impacts. We
intent to test new compounds such as anti-LINGO and anti-NOGO antibodies with proven anti-
degenerative activity and to prepare novel pharmaceutical formulations for their targeted and
controlled administration to give new directions and tools in the fight of neurodegenerative
disorders.
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INTRODUCTION

« Neurodegenerative disorders, including multiple sclerosis, are
currently on the rise. The development of therapeutic agents that could
enhance remyelination or prevent degeneration is a major challenge
for neuroscientists.

Recently, antibodies to two myelin-derived neuronal regeneration
inhibitors have been developed, more specifically antibodies to Nogo-A
and LINGO-1. The inhibition of the above proteins has beneficial
effects on demyelinating animal models and specific antibodies
against them are used in clinical studies aimed at remyelination and
neuroprotection.

In this context, effective and targeted administration with suitable
biocompatible polymeric carriers is a feasible goal for the production of
new and innovative pharmaceutical formulations. The polymers are
widely used as active pharmaceutical drug delivery vehicles and
almost all the novel formulations currently produced contain
biocompatible polymers.

AIM OF THE STUDY:

Encapsulationin
biocompatible
nanopartices based
in poly(acide-co-

Administration of
these Nanoparticles
in the cuprizone
demyelinating

Design, production

and characterization

of Nogo-A and Lingo1.
antivodies

- g

(PLGA)poly(ethylene
adipate) (PEAG)

copolymer

Cuprizone induced demyelination mouse model

Conper helinar, tomk devvebratine, shprdeseronyte death,
13 voivement of e brerune e

Ewnek ol mice s crclohmasere-caddd tntraicre

2 3z,

Covmpatatin of Ciryan

L]
o
g
?
9
w

CPZ+Vehicle
o Z+Vehicl
i widl - w0
0% Cuprimee  Start of adminkerason of O3y of
o e sk el M- g 4 o e
aon tngo- sace ey € oy 18 the

CPZ+Vehicle

oy e e e st

£-04do) FHID0

Sacrifice of mice
|demyenation time point)

g-oudo) 414

CPZs+Vehicle

PZ+Nano-Lingo-1 CPZ+Nano-Nogo-A

* X %
* *
* *

*
* p *

European Union
European Regional
Development Fund

CPZ+Nano-Lingo-1

HELLENIC REPUBLIC
MINISTRY OF
DEVELOPMENT AND INVESTMENTS
SPECIAL SECRETARIAT FOR
ERDF & CF PROGRAMMES

MANAGING AUTHORITY OF ‘COMPETITIVENESS” PROGRAMME

Production of Nogo-A and Lingo-1 antibodies
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Lingo-1 2 different peptides
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Production of Nanoparticles
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Testing of Nanoparticles in vitro

Nogo-A; Tuj-1; Topro-3 Administration of Nano-anti-Nogo-

A-Rhodaminein Hek293 cells

Administration of Nano-anti-Lingo-

; Topro-3 1-Rhodamine in Hek293 cells

To sum up...

* Production of antibodies against Nogo-A and Lingo-1

e Encapsulation of these antibodies in biocompatible
nanoparticles
¢ Administration of them in the cuprizone-induced

demyelination mouse model increased myelin density in the
lesion area

¢ Administration of them in the cuprizone-induced
demyelination mouse model did not change the number of
OPCs in the lesion area

* Administration of them in cuprizone induced demyelination
mouse model increased the number of oligodendrocytes in
the lesion area, indicating an increase in mature
oligodendrocytes
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