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Abstract (300 word limit)
Cancer is a heterogeneous disease, a high degree of diversity within tumor and between the cancerous cells which limit the homogeneous distribution and suboptimal delivery of nanomedicines, lead to insufficient therapeutic benefits. PEGylated nanoparticles (NPs) have higher stability and prolong blood circulation but have low cellular uptake potential and not enable to distribute homogeneously to interior tumor tissue in sufficient quantities. We successfully developed tumor microenvironment activatable and external stimuli-responsive drug delivery system (RNPs) which can improve photodynamic therapy (PDT) induced bioreductive chemotherapy in different tumor cell populations. The RNPs was constructed by hypoxia sensitive linker containing polymer and penetrating-peptide functionalized polymer for co-delivery of photosensitizer and hypoxia activatable prodrug. The penetrating peptide can both facilitate the cell uptake and the penetration to heterogeneous tumor cell populations. Upon external laser irradiation, RNPs achieved efficient PDT in the perivascular normoxic cells due to high local oxygen concentrations. Simultaneously induced severe hypoxia microenvironment in distal tumor cell populations, which could trigger prodrug release by breakage of hypoxia sensitive linker as well as accelerate the activation of prodrug for improved combination therapy efficacy in PDT resistant tumor cells at distal region. This work provides new insight into the development of innovative stepwise-activatable hypoxia triggered nanosystem for PDT induced hypoxia activated chemotherapy for tumors cells in different regions.
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