Viral/nonviral nanoparticles as

promising vectors for gene
transfection to the eye
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Blindness and Vision Impairment

Refractive errors
Cataract
Diabetic retinopathy

Glaucoma

© 6 6 0 0

Age-related macular degeneration

1 billion

people

Most people with vision impairment are over 50’s

Ocular diseases: complex and multiple pathways

55% affects the posterior segment

Recent treatments: adverse effects, ineffective targeting

WHO - World Health Organization. Blindness and vision impairment. Available at:
https://www.who.int/news-room/fact-sheets/detail/blindness-and-visual-impairment. Accessed: June/2024
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Gene therapy

* Easyto access
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* Low dosages are required
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*  Minimum systemic exposure

o 1°FDA-approved gene therapy for ocular diseases (2017)

o Inherited retinal disease due to mutations in RPE65 gene i

o Sl et g 30 clinical trials of gene

o AAV vector LS)%TURNA ;;;Lw}ﬂ therapy for ocular diseases i
voretigene nepasvovecizy ﬁé;"%
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Chimeric Nanoparticles
Viral vectors

Viral and non-viral vectors in a single nanoparticle

F————————————————————————1 High transduction efficiency Low immunogenicity
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Non-viral vectors
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Simultaneous expression and
* Easier large scale production
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silencing of multiple genes

Biomaterials. 2012;33(11):3316-23. doi: 10.1016/j.biomaterials.2012.01.027.
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Chimeric Nanoparticles

Photopolymerization
Conjugation halogen lamp, 700 lux

Coating

»>
Eosin-5-isothiocyanate i >
LNONON - Scramble siRNA-Cy3

®
AAV2-CMV-GFP 0
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ChNPs
Mean diameter = 290 + 16 nm

o Zeta potential = +27.5 £ 0.2
'\N/\V-O\/\oxo/\/o\/\ujj( PDI =0.368 + 0.025

Acid-degradable amino ketal monomer

H

Acid-degradable ketal cross-linker
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Hyaluronic acid

ChNPs-HA

Mean diameter = 156 + 6 nm
Zeta potential =-33.5 + 2.0
PDI = 0. 223 £ 0.039



A. Viability of ARPE-19 Cells B. ARPE-19 Cell Transduction C. GFP Expression of Transduced

Treated with HA Particles Efficiency ARPE-19 Cells
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. Baseline exams Intravitreal injection Follow-up (6 and 14 days) Histology (14 days)
- Fundoscopy -5uL - Fundoscopy
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Retinal transduction Hoescht/GFP/Cy3
In rats

(Preliminary results)

CCCCCCCC

INTEGRATING

CONTROLLED RELEASE SOCIETY 4\1111[‘&11 ).lt.?Cﬁllg 5 g |
i C RS 2 O 24 avo KX position Delivery Science
'%...:.;.-.....::. = il JULY 8-12, 2024 - BOLOGNA, ITALY ACROSS DISCIPLINES



Acknowledgments _
Funding

7] FUNED

* Prof. Young Jik Kwon

* Prof. Armando Silva-Cunha @

e Dr. Marina F. Dias

@CuDDeI FAPEMIG

* Dr. Brenda F. M. Castro CAPES

Ocular Drug Delivery Group
* Dr. Margaret Lugin

Uc IrVineQB'i[([)L * Dr. Rebecca Lee @C’qu

f ~EEE * Dr. Maria Carolina A. Guerra

. KWON GROUP

INCT Nanofarma
) CNPq - FAPESP - CAPES

GOVERNO FEDERAL

MINISTERIO DA
SAUDE

.+~ CONTROLLED RELEASE SOCIETY 4\11]1“&'1 )[cclillg INTEGRATING

avo EXposition Delivery Science
JULY 8-12, 2024 - BOLOGNA, ITALY ACROSS DISCIPLINES



j | FUNED ll £

¢

Thank You!

For Connection! Silvia L. Fialho
@SilviaLFitho silvia.fialho@funed.mg.gov.br

m Silvia Fialho

INTEGRATING

CONTROLLED RELEASE SOCIETY 4\11111‘&[1 ‘leetill : T
 CRS 2024 s Exposition Delivery Science

JULY 8-12, 2024 - BOLOGNA, ITALY ACROSS DISCIPLINES



