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Normal Macutar Degeneration (AMD)
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hrapy d Limitations:

o « Frequent dosing

: required

* Intraocular
inflammation

« Still in clinical
trials, immune
reaction to viral
vectors

* Risk of tumor
formation

* Integration
challenges

« High cost and
complexity
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Silicon Nanoneedles for @ DSOS
Treatment of AMD

Si NNs Molding Anti-VEGF Drug Loading Si NNs-Bev Patch
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Sclera Application of Si NNs
Patch

Untreated Anti-VEGF Anti-VEGI;+ SiNNs 5




Si NNs Fabrication and
Application in The Retina
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Si NNs

i. NNs formation on Si
substrate

t t t tPMMA

ii. Physical sepa;ation by
sacrificial layer

i.Inserted Si NNs with
PVA patch

ii. PVA patch dissolution

iii. Transfer onto main
substrate and removing
sacrificial layer

iii. Drug release from Si NNs
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SiNNs Application in Rabbits & 7%
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Conjunctival ~Subconjunctival
Pre Removal Patch Appllcatlon Post Treament
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 There were no signs
of pain or discomfort
found in any treated

: rabbits

- | * Anterior and posterior

segments of the eye

demonstrated no

evidence of

inflammation,

infection, necrosis, or

other signs of toxicity.

Pre-Treatment

Post-Treatment
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 The Si NNs-Bev treated group demonstrates significant
reduction in leakage areas post-treatment

Treatment



Color photography and fluorescein @) JOHNS HOPKINS
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angiography images of CNV treated with-os

control Si NNs alone
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« The Si NNs without Bev treated group shows clear
fluorescent signals at the CNV lesions
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Color fundus photography and quorescemA JOHNS HOPKINS

angiography (FA) images of CNV treated =
with intravitreal Bev
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« The intravitreal Bev group shows CNV lesions slightly reduced

for 1-3 months with subsequent regrowth and stabilizationup
to 127 monthe
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The mean FLI in the treated group was reduced by 82%,
whereas the control group and treated group with Si NNs
without conjugation with Bev showed a reduction of only 5:12%
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. Saikac e e The CNV
Shi 7 1E bl lesions in the
" treated group
gradually
decreased
over time.
» * The control
group showed
no significant
reduction In
CNV lesions
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Histological Analysis
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The CNV lesions
in the treated
group gradually
decreased over
time.

The control group
showed no
significant
reduction in CNV
lesions
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Immunohistochemistry Imaging of CNV @) JOHNS HOPKINS
Following Treatment with SiNNs ==

The density of alpha-SMA-
positive tissue was lower in
the treated group with Si
NNs-Bev compared to control
groups

Si NNs Wo Bev it 15



Take-Home Messages & PR
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This study presents a new sustainable treatment method
for CNV using Si NNs subconjunctival patch.

The Si NNs-Bev embed into the sclera in a minimally
iInvasive manner and dissolve within 1 min post application.

CNV reduced up to 82% by 4 months that is persistent for
at least 1 year with minimal recurrence.

Si NNs length could be adjusted and conjugated with
different type of anti-VEGF antibodies via covalent bonds.

The Si NNs patch treatment provides a potential platform

for long-term, sustained ocular therapeutics. .
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