Highly fusogenic multicomponent lipid nanoparticles for nucleic acid delivery and

process for the preparation thereof.
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process for the preparation thereof.

Technical Description

The lipid nanoparticles (LNPs) related to
the invention are obtained by combining
cationic lipids and ionizable lipids at a
specific ratio to be administered both
subcutaneously (intradermally or
intramuscularly) and systemically with less
side effects than the known lipid
nanoparticles. These are obtained using an
automated microfluidic platform that
ensures the reproducibilty of the
preparation technique and the
standardization of chemical and physical
features, essential for large-scale
production. Indeed, LNPs have been
obtained by properly tuning the fluid-
dynamic parameters that are involved in
the microfluidic mixing process, to optimize
the delivery efficiency of their nucleic
cargo.

Fig. 4 Representative scheme of the preparation process

for the lipid nanoparticles.
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Technologies & Advantages

DNA vaccines have  numerous
advantages over current pathogen-
based (i.e. attenuated and inactivated
viral vaccines) or protein-based
vaccines, such as simple and rapid
manufacturing processes or easy
handling, through DNA engineering.
Furthermore, the thermo-stability of
DNA vaccines solves the complications
related to the maintenance of the cold
chain, essential to avoid the inactivation
during the supply of less stable
vaccines (e.g., mRNA vaccines). In
general, compared to other vaccination
strategies, the use of DNA vaccines can
be considered advantageous, for the
following aspects:

Fig. 5 Main advantages of the lipid nanoparticles.

( € | Low production cost

Tl[ﬁ Easy large-scale production
@ High safety profile
& Thermostability

( /‘7 Specific and long-lasting immune response

daptable to different pathologies

I

Applications
The main application of the invention
concerns the use of multicomponent lipid
nanoparticles that encapsulate nucleic
acids (i.e., DNA and RNA) for the delivery
of DNA vaccines (with anticancer activity
or against infectious diseases). The global
vaccine market is growing rapidly, firstly
because of emerging infectious diseases
but also as a result of the growing attention
to immunization which has encouraged
company and national initiatives to improve

research on vaccines and their
development. However, the absence of
innovative technological solutions is a

factor that can slow the growth of this
business. Therefore, nano-vectors for DNA
vaccination, such as those objects of the
present invention, can attract the interest of
pharmaceutical companies that dominate
the market.

Fig. 6 Adaptability of lipid nanoparticles to different types

vaccinations.
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