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Magnetite-filled micelles as a versatile delivery vehicle for a TLR4 mediated cancer nanovaccine
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Toll—like receptors (TLRs) are important components of the innate immune system, and increasingly for therapeutic targeting
in a wide set of diseases and autoimmune disorders. Among TLRs, TLR4 is involved in recognition of lipopolysaccharide
and many other modulators. However one of the limiting factors to their use as vaccine adjuvants is the systemic cytokine
production, which can cause severe side effects and even death. For this reason, there is considerable interest in studying new
TLR4 modulators and how changes in their delivery can fine-tune the immune response. Here, we have loaded a TLR4 agonist
derived from Xanthomonas campestris into magnetite-containing micelles composed of PEG-phospholipids, obtaining a new
biocompatible delivery system showing a uniform size distribution of ca. 40 nm. The nanoparticle-based system was used for
targeted delivery of the TLR4 agonist, co-delivery of a model antigen ovalbumin (OVA) and multimodal imaging tracking
of cargo delivery to the target receptor and tissue. To attach the antigen we have applied a fast and chemoselective bisaryl-
hydrazone linkage strategy, which afforded a high yield (>95%) of conjugation. Administration of these systems to J774A.1
mouse macrophages showed that the micelles reduced the toxicity of the ligands and retained their immune stimulating
activity. We have studied the efficacy of these systems to mediate anti-tumour immunity in the syngeneic B16-F10 (OVA)
mouse melanoma model in C57BL/6 mice. The results showed that magnetite-containing micelles significantly improve the
prophylicatic vaccine efficacy. Moreover, when administered in combination with an immune checkpoint blockade strategy for
the immunosuppressive programmed death-ligand 1 PD-LI, the anticancer effects are significantly enhanced. The possibility of
in vivo tracking coming from the iron oxide nanospheres combined with the use of FDA approved anti-PD-L1 antibodiesoffer
new possibilities for the use of this system in cancer immunotherapy.
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