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ABSTRACT: Encouraging results are emerging from systems that exploit Toll like receptor 

(TLR) signaling, nanotechnology, checkpoint inhibition and molecular imaging for cancer 

immunotherapy. A major remaining challenge is developing effective, durable and tumour-

specific immune responses without systemic toxicity. Here, we report a simple and versatile 

system based on synergistic activation of immune responses and direct cancer cell killing by 

combined TLR ligation using polyIC as TLR3 and imiquimod (R837) as TLR7 agonist, in 

combination with the model antigen ovalbumin (OVA) and phospholipid micelles loaded with 

zinc-doped iron oxide magnetic nanoparticles (MNPs). The combination of TLR agonists 

triggered a strong innate immune response in the lymph nodes (LNs) without systemic release of 
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