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HYPOTHESIS

Combining non-viral siRNA delivery with collagen-hyaluronic-based (Coll-HyA) platforms optimized to enhance the chondrogenic potential of MSC, will enable

safe, effective and durable cartilage regeneration, in addition to enhancing the intrinsic mechanisms of tissue repair

1. Optimization of a non-viral delivery system for
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*  Physicochemical characterisation
*  Demonstrate protection of sSIRNA In presence of
serum nucleases
» Assess 2D uptake & transfection efficiency

AIMS
2. Validation of therapeutic siRNA in OA simulated 3. Development of advanced scaffold-based siRNA
conditions delivery system

~ 3

* Assess knockdown at mRNA & protein level
-  Silence NF-KB pathway activation
» Assess downstream effects on “anti-chondrogenic”
mediators and effectors

«  Fabrication of gene-activated biomaterial-based
delivery platform
*  Assess therapeutic release rate
« Assess 3D uptake & transfection efficiency

RESULTS

Electrostatic interactions between GET (cationic) and siRNA (anionic) allows for the formation of GET-sIRNA complexes at the (A) nanoscale (<300nm) with (B) a
positive zeta potential, demonstrating (C) successful encapsulation of the nucleic acid cargo. An (D) optimized formulation of GET-sIRNA (N/P 6) demonstrates
successful (E) cellular uptake and (D) reporter gene silencing Iin a transient manner over 7 days
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Figure 1: Dynamic light scattering (DLS) was used to determine (A) size and (B) zeta potential of varying formulations of GET-sSIRNA. (C) Gel retardation assay confirms successful encapsulation and release
following heparin challenge. (D) TEM imaging of GET-sIRNA N/P 6 indicates spherical morphology and minimal aggregation of complexes. (E) Successful cellular uptake indicates cytoplasmic localization of
complexes. (F) In vitro functionality of GET-siIGAPDH demonstrates transient silencing with knockdown highest at Day 3.

(A) p65 knockdown prevents activation and (B) nuclear translocation of NF-kB
dimer, (C) attenuating the downstream expression of catabolic mediators In
the presence of inflammatory cytokines (IL-18 and TNF-a) in hMSC monolayer
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Coll-HyA scaffolds demonstrate (A) successful retention of GET-sIRNA
exhibiting (B) a delayed release profile (C) facilitating knockdown of target gene
expression and silencing of downstream “anti-chondrogenic” mediators

Release profile
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activated scaffold delivery system capable of manipulation of the early OA
microenvironment through the controlled delivery of therapeutic siRNA creating
an environment more conducive to stem cell recruitment and chondrogenic

differentiation.




