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Polyplexes for RNA Silencing: A New
Frontier in Anti-Inflammatory and
Neuroregenerative Therapies After

Spinal Cord Injury
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Chronic Inflammation

* Prolonged

 Inflammatory response

« Damages healthy tissues

* Immune cell recruitment
 Futile attempts at repair

* Induces chronic diseases
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Chronic Pain

Persists >3 months

Constant and intermittent, without
cause

Injuries, infections, nerve damage
Affects daily life and emotional well
being

Photo: Harvard Health
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Chronic Pain and Inflammation

20% of global population

C 20% ) 4 )
L
Global Health Issue Induces chronic diseases
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Pain and Inflammation: Immune and Nervous Systems

Inflammation

Immune System

Nervous System

Pain
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Pain and Inflammation: Immune and Nervous Systems
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Antagomir: Mechanism of Action

State of Equilibrium Unfavorable antagomirs physiochemical properties
microRNA ~_—— TTTTTT  High negatively charged density and high MW
* Poor cellular uptake
Antagomir blocks miRNA * Degradation by nucleases
microRNA

J.I.I.I.LLLLLL\ blocked
Antagomir microRNA

NEED FOR DELIVERY SYSTEMS

| MIRNA target |

NEXT-GENERATION
DELIVERY INNOVATIONS

C RS m Dr Roberta Censi

ANNUAL MEETING PHILADELPHIA, PA e
& EXPOSITION JULY 13-18, 2025




Synthesis of Polyplexes

(@) Gold Complexed Amir-
155 Polyplexes (GP155) for
Targeting Neurons in SCI
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Synthesis of Polyplexes
PD diblock copolymer
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PEG

\ PDMAEMA
(P) a (D) %
Synthetized via one-step S
RAFT polymerization gg%
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Antagomir-21 Antagomir-155

PEG-pDMAEMA MW 35kDa
W‘ PEG MW 5kDa
pDMAEMA MW 30kDa

PEG-PDMAEMA
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pDNA-Based Size and Zeta Potential Screening of Polyplexes

Table 1: Size, PDI and Zeta Potential of Au NPs, and Polyplexes (with and without Au

NPs)

PEG-pDMAEMA-
eGFP-pDNA

polyplexes

Au-PDMAEMA

polyplexes
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Size (d.nm.) PDI
550+65 0.75+0.12
338+24 0.26+0.3
118+2 0.26+0.20
138+0.62 0.24+0.02
276x20 0.23+0.01
37717 0.28+0.01
305+29 0.31+0.06
42422 0.24+0.05
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ZP (MV)
3.81+2.26
21.4+1.47
30.7921.72
36.19+1.52
28.50+1.27
11.52+0.37
14.16+0.28

-16.85+0.55




In vitro Study: Cell Internalization in dorsal horn culture from prenatal mice

From peri-aqueductal To thalamus and
grey matter in midbrain cerebral cortex

Glial Fibrillary Acidic
Protein (GFAP): astrocyte
marker

Beta Tubulin Il (BHIT):
neuronal marker
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GFAP-labelled astrocytes

Cell Internalization in GFAP-labelled astrocytes

Cell Internalization in GFAP-Labelled Astrocytes
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23% increase in MFI in
astrocytes with GP155
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BlliT-labelled neurons

Cell Internalization in BIIIT neurons
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Z-Stack of GP155:
shows planar position
of cells
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Mean Fluorescence Intensity (a.u.)
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Cell Internalization in BIlIT-Labelled Neurons

Amir-155 GP155

12x increase in MFIl in
neurons with GP155




In Vivo Administration of GP155 in SCI Rat Model

."--i-_- ‘.l'l".
] I
i
o . GP155in
0 PEG-PNIPAAM thermosensitive
B Triblock copolymer hydrogel (GP)

Spinal Cord
Injury at T9-10

4°C
Br-PEG-Br NIPAm 60 min
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Benefits of Hydrogel Administration

« Controlled Release: hydrogel
encapsulation ensures slow release of
GP155

« Targeted Delivery: hydrogel injections
ensures targeted delivery

» Reduced Off-Site Toxicity: targeted
delivery at site of injection ensures drug
release at the injury site

S5ul of the therapeutic
GP155 injected at the
site of injury
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In vivo Study: Female Sprague Dawley rats

18 animals
|
I [ |
: . 6 animals: Hydrogel loaded 6 animals: Hydrogel loaded
6 animals: control with scramble with Au-P
— CTRL I— SCR I— GP
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(@)

Surgery

(b)
(c)

ID:2
Study:20160502
Series:144036

(a) Infinite Horizon (IH) impactor system. 200kdyn force was used to impact the (b) T9-T10 region of the spinal

cord*. (c) the lesion site was then injected with 5ul of CTRL/SCR/GP

*Sohn, H. M., J Korean Soc Spine Surg. 2018
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Basso Beattie and Bresnahan (BBB) Scores: 21-point locomotor scale

(b)
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(@) Post-SCl animals in a round chamber for locomotive BBB test
(b) A major increase in locomotion for GP animals at 3dpi
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Randall-Selitto (RS) Pressure Test Scores
RS Test Score
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132.3100

}128.1100

Mechanical hyperalgesia not detected

T
CTRLSCR GP

(@) Paw pressure RS test machine
(b) The RS test scores showed more ambiguity between the three groups and were deemed inconclusive
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Inflammation after spinal cord injury: a review of the critical timeline of signalling
cues and cellular infiltration

Neutrophils

Peripherally-Derive
Macrophages

v
Microglia | Pericyte-Derived Cells

0 1 day 3 days 7 days 14 days  >14 days

Hellenbrand, D.J., J. Neuroinflammation. 2021
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PA155 on LPS-Treated Bone Marrow Derived Macrophages

[ LPS-Treated Macrophages J

-~ iNOS _ X Mergg NPlO PA155 M1
M1 "‘h»" <
Control < LI
Merge M2
M2
-
r Merge‘:N ‘1“;;,.,4
Free Polymer b 7Y PEG-p[l:AI:I]AEMA : -
30% increase in M2-Marker CD206
20% decrease in M1-Marker INOS
PEG-pDMAEMA
mM2]
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Ongoing

. Second Other miRNA
Histology .
In vivo study Targets
Spinal cords collected and cut into 3-day in vivo study for
20-40 um sections with cryostat better understanding a-mir : :
mechanism Exploring other miRNA
Dissectedcod fo furthr sectoning. targets for inflammation
E and pain like:
B « miR-21: common

T7-T8:
Above lesion segment

inflammation promoter
in peripheral nervous

I T8-T11:
Lesion site

BT e system
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