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Polymer micelles, core-shell nanoparticles, enhance anticancer drug effectiveness and have 
progressed to clinical trials. With increasing disease needs, diverse pharmaceuticals like nucleic 
acids, proteins, and viruses require advanced delivery technology for efficacy and safety. In such 
background, I believe that even in the development of polymer micelles, technological development 
based on new material design is necessary in order to realize innovative pharmaceuticals. In this 
lecture, I would like to talk about the new core and shell design for smart polymeric micelles. As shell 
design, I would like to introduce pH-responsive polyzwitterions as a new water-soluble polymer to 
overcome the PEG dilemma, which facilitate cellular internalization and cytoplasmic translocation in 
response to acidic pH condition, enhancing nucleic acids delivery. As core design, we succeeded in 
stable encapsulation of proteins, viruses, etc. into polymer micelles by utilizing tannic acid, allowing 
successful delivery of CRISPR-Cas9/sgRNA complex (RNP) and adeno-associated virus (AAV).
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