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Abstract: 

Cancer immunotherapy is a promising next-generation treatment strategy, but its clinical 

application is limited due to adverse effects. In this study, effective image-guided cancer 

vaccines were developed using various forms of immunoactive nanoparticles and irreversible 

electroporation (IRE) technology. Immunoactive nanoparticles can be retained in the dense 

tumor extracellular matrix for an extended period after intratumoral injection, allowing 

internalization by antigen-presenting cells (APCs). IRE can induce immunogenic cell death. In 

mouse tumor models, immunoactive nanoparticles demonstrated longer tumor retention times 

compared to control groups. The combination therapy significantly inhibited tumor growth and 

showed superior survival rates compared to other treatments. This therapeutic approach 

induced the activation of cytotoxic lymphocytes and the maturation of APCs in vivo. This 

treatment strategy may be effective for image-guided local cancer immunotherapy. 
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