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Gold Nanoparticles
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Gold Nanoparticles

Sodium citrate
HAuCl, =
H,0, A
Linker\mw v Salt aging Wash step

AuNP ‘ v

1.9
A . Easy to prepare
e 5 R Easy to functionalize
% g,, T T Non Toxic
= o el
C RS - nstitutg NEXT-GENERATION
ANNUAL MeeTiNg PHILADELPHIA, PA d a?“’“

DELIVERY INNOVATIONS
& EXPOSITION JULY 13-18, 2025 nan0c|enc|a p



Functionalized
AuNPs

AS1411Dit
Sodium
citrate
C RS m minstituto e NEX T-GENERAT’ ON
At BHILADELPHIA, PA i deg %=

DELIVERY INNOVATIONS
& EXPOSITION JULY 13-18, 2025 nanuciencia vy



microRNAS

* Non-Coding RNAs (ca. 98%)
+ Key in the regulation of processes
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Gold Nanoparticles with miRNA mimics
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Cutaneous Melanoma

+ ) Increasing
incidence and high
: mortality in
Deadhest_ advanced-stage
form of skin
cancer:
Aggressive
and o | Early |
metastatic o= diagnosis is

E-CQ? frequent,

yet late cases

progress
Current treatments: rapidly
| Surgery, Challenges:
immunotherapy and 'J\ Treatment resistance and

targeted therapy recurrent metastasis
N
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Immunotherapy

Tumor killing

° ®
e®
Immuno-stimulation

* Tumor regression

Immune suppression

Down-regulatlon of
adaptive immunity
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EV-derived miRNAs for Immunotherapy

NK cells modulate immune responses by regulating T cell activity through extracellular vesicles that carry microRNAs targeting key molecules

involved in Thl responses.

Can we modulate the anti-tumor immune response by

oo "mimicking" NK cell-derived EVs?
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Adapted from
Dosil et al., eLife, 2022. doi: 10.7554/eLife.76319
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Lymphatic dissemination promotes the localization of NPs
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AUuNP-miRNA for IT in melanoma models
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Duchenne Muscular Dystrophy (DMD)

A devastating muscle disease due to defective Dystrophin (X-Linked recessive)

Duchenne

muscular dystrophy | muscular dystrophy

Cognitive impairment

Etiology X-linked recessive, dystrophin gene mutation
Dystr;)ghln Absent Reduced S
protein ) - +———— Respiratory insufficiency
Dilated cardiomyopathy $ |
Age of onset 2-5 years > 15 years LA Arrhythmias DT\

Less severe, slower
progression, cardiac
involvement is more
common

Rapid progression,
Symptoms inability to walk by

Difficulty walking due to
approx. 12 years

muscle paresis and atrophy
starting in the pelvic girdle

11 Creatine kinase, T serum aldolase,

Diagnostics genetic analysis (confirmatory test), muscle biopsy
{ Gowers sig| —-

Treatment Supportive, glucocorticoids / \ +—— Waddling gait

A
~40-50 years /A \"u‘ AN

| Weak reﬂexes | \
(B ]‘ +— Calf pseudohypertrophy
Arround 300.000 patients woldwide (rare disease) Erequent faili due to _L | 4

June 2023 FDA approved first gene therapy (Elevidys, Sarepta Therapeutics’Th¢”""*

Life
expectancy

~ 30 years

/

i ':{(/1.,""

https://www.amboss.com/us/knowledge/progressive-muscular-dystrophies https://www.mda.org/disease/duchenne-muscular-dystrophy
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Gene Therapies
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Gene Therapies

Dystrophin “mini”/ “truncated”-Dystrophin

Muscle Stem Cells
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Mir-206
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Antibody Aptamers
150 kD 5-30 kD
10-15 nm 1-3nm
Three-dimensional Conformational
structure formation recognmon
[l fj
Aptamer sequence Functional aptamer Target binding

https://www.lubio.ch/

» DNA or RNA strands with high affinity
* Lenght 40-80 nts
» Can be found by SELEX
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Aptamers

Library: 108 -10%5 different sequences
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Aptamer identification by
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interaction assays
eluted aptamers

Molecular Therapy - Nucleic Acids 2015, 4, e223.

Aptamer againts o731 integrin
present in MSC
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Therapy based on mir-206 and AuNPs

Formulations
a7[31 AUNPs \ Scr AUNPs

%i' Scramble Sequence - ““" ‘‘‘‘‘
E o,

%{) Targeting Aptamer (a7B1) 5 \

O miRNA mimic (e.g., miR-206, miR-39, Oligo dT)

e Gold Nanoparticle
miR-206 plays important roles in Muscular Stem Cells differentiation and in skeletal muscle regeneration.
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Biodistribution
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AUNPs stimulate muscle regeneration
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AUNPs stimulate muscle regeneration
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