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Material & Method

Discussion & Conclusion
The surface decoration of LNCs exhibits negligible influence on particle or surface charge. While encapsulation efficiency and drug loading for functionalized LNCs await determination, our exploration of
peptide adsorption methods highlights the superiority of the per-formulation approach, particularly with an initial peptide quantity of 500 peptides/LNC.
Stability studies over 7 days reveal a slower release with the per-formulation method at 48 hours, suggesting enhanced grafting of peptides during LNC formulation. However, no substantial difference in
peptide release is noted after 72 hours. The per-formulation method emerges as the most viable option, offering improved stability without compromising loaded LNC integrity.
Future investigations may compare this method with covalent peptide grafting, utilizing a modified sequence featuring a terminal cysteine. This could provide insights into potential synergies, advancing
our understanding of surface functionalization techniques.
In summary, our results endorse the per-formulation method for the peptide adsorption, showcasing its stability and controlled release kinetics. This approach holds promise for optimizing micro-RNA
therapeutics delivery, laying a foundation for enhanced treatments in IVDD.
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The past decade has witnessed an increased interest in harnessing RNA interference (RNAi) mechanisms for therapeutic applications,
going all the way to the clinic and meeting the regulatory agencies’ criteria. Given the accumulating evidence that multiple micro-RNAs (miRs)
are dysregulated during disc degeneration, they could have a huge potential as biomarkers, targets, or active principles against this debilitating
condition. Our miR of choice, miR-155, is downregulated in intervertebral disc degeneration (IVDD) and is known to be involved in protecting the
IVD from apoptosis, decreasing degradation and controlling inflammation [1]. However, miRNA delivery encounters extracellular and
intracellular barriers. Extracellularly, they would be rapidly degraded by endogenous nucleases and intracellularly, their uptake will be hindered
by their relatively high molecular weight and negative charge. A promising technique to address this challenge is the vectorization of miRNAs
within lipid nanocapsules (LNCs), providing both protection from degradation and improving their uptake within the scarce target cells, called
Nucleus pulposus (NP), of the degenerated IVD [1,2].
In this study, our primary objectives are to formulate and comprehensively characterize miRNA-loaded LNCs. Additionally, we aim to compare
two distinct methods of peptide adsorption for the surface decoration of LNCs. Through these objectives, we seek to optimize the delivery
efficiency and therapeutic potential of miRNA-loaded LNCs, laying the groundwork for enhanced treatments in intervertebral disc degeneration.
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