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BBB state in diseases could be:

— Healthy-like
#wehaveaproblem

— Almost ILL mild damage

— Completely destroyed
severe damage

B The barriers are protecting
environments

B The Blood Brain Barrier (BBB)
protects the life of our brain

B BBB blocks 80% of drug
transport
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Overcoming barriers

DOI: 10.1007/s11095-014-1545-6 http://dx.doi.org/10.1016/S1748-0132(08)70043-4



http://dx.doi.org/10.1016/S1748-0132(08)70043-4

Marketability

Developing nanomedicines

.

Pharma Companies:

large amounts
GMP conditions
high yield
low cost
Simpler is better

In the case of brain diseases, we are
almost forced to introduce surface
engineering and produce
multifunctional targeted nanomedicines

Surface Engineering
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TRENDS in Biofechnology

Good ligands for Good receptors:
Overexpressed at BBB
Selectivity (non ubiquitous)
High Binding

Take into account:
Possible saturation and size restriction

Mechanism of BBB crossing should be
endocytosis/transcytosis/pinocytosis
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PLGA nanoparticles
PLGA: poly(lactic-co-glycolic acid)

0
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PLGA capsule

Inner core

Antimicrobial

compound
Safe (FDA approved) v
Not extremely expensive I e —
. . . . Figure 1: Schemane of an Antimicrobléal Encapsutated by a PLGA
Possible to chemically modify with Nanaparticle
ligands =

Double emulsion nanoparticles
e 200 nm
* -20 mv charge
* Possible to entrap various
molecules




MODEL PROTEIN DELIVERY

Nanomedicine (NPs+PROTEIN): ACCUMULATION in NEURONS

CONFOCAL: HURLER MICE MPSI

G- PLOS | one

PlosOne, 2016

Targeted Polymeric Nanoparticles for Brain
Delivery of High Molecular Weight Molecules
in Lysosomal Storage Disorders

Marika Salvalaio’*®, Laura Rigon'®, Daniela Belletti?, Francesca D*Avanzo™®,
Francesca Pederzoli* Barbara Ruozi?, Oriano Marin®®, Maria Angela Vandelli?,
Flavio Forni?, Maurizio Scarpa®, Rosella Tomanin'*, Giovanni Tosi?*
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Fig.4: Number of NPs per optical field evaluated on
brain slices by confocal microscopy. Hurler and wild-
type mice (both n=3) were injected with NPs+/Alb
(left) and NPs-/Alb (right). * p<0.05
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Fig.5: Number of NPs per optical field evaluated on
brain slices by confocal microscopy. Hunter and wild-
type mice (both n=3) were injected with NPs+/Alb.

* p<0.05




Ramachandran Plot
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Targeting NOT Limited to Targeting Ligands!

Nanomedicine
Idea

Encapsulation In vitro

Nanomedicine Application on
Creation , Brain Diseases
Polymer/Material
Mag|c Bullet Synd rome One Nanomedicine for all




Increasing Drug Potential

TARGETING

. g7-
* BBB Derivatives
* Viral coat peptides
* Antibodies

BBB

Plaques

GBM specific

 PEG
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Anti amyloid B molecules to combat Alzheimer’s Disease
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Prion Disease Treatment Anti-PRP-SC.. Anti-PRP-C
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Cholesterol for Huntington’s Disease
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Critical Points in Enzyme Formulation with PLGA NPs

% polymers My

Article
Investigating Novel Syntheses of a Series of Unique
Hybrid PLGA-Chitosan Polymers for Potential
Therapeutic Delivery Applications

lﬁqueous Phase + Enzymil
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THE EFFECT OF FORMULATIVE STRESS
FACTOR ON ENZYME ACTIVITY

TARGETING

G7 — BBB (and variants)
A6 - Glioblastoma

PEG - First pass clearance
antibodies.

Other opioid peptides

E No stress
m Lyophilization

o Sonication

5

o Contact with solvent

2 enzymatic activity
z

Anti inflammatory drugs [B-glu] el
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Enzyme-Loaded NPs 2.0

(Iduronate 2-sulfatase)
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Stabilizer Effects and Characterization

Chemical-physical properties of BSA:B-GLU NPs
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Application of Brain Targeted

Nanomedicines in Brain Disease Models

Huntington’s Disease (preclinical)
#UniMi
Neurometabolic Lysosomal Storage Diseases

(preclinical)
# Padova University

Alzheimer’s Disease (preclinical)
#Ulm University

Brain Injury (preclinical)
#Uppsala University
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