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Abstract Photodynamic therapy is a noninvasive therapy of cancers that utilizes exogenous visible, near-infrared
light to induce the photosensitizer to react with molecular oxygen to produce a highly active photochemical product
of reactive oxygen species which can induce apoptosis or necrosis of tumor cells, with low immunogenicity, low
cost, high selectivity and other characteristics. Photodynamic therapy has become a hot topic in the basic research
and clinical transformation of cancer treatment. However, the decreased effect of photodynamic therapy induced by
tumor-microenvironment factors and the tolerance of tumor cells hinder the development of photodynamic therapy
and clinical application. With the rapid development of comprehensive fields such as nanotechnology and biomedical
engineering, and the deepening study of tumor microenvironment, the tumor-microenvironment activable smart
nanocarrier system for the diagnosis and the synergistic treatment of cancer draw high attention in recent years.

Based on this, the research of tumor-microenvironment activable smart nanocarrier system is reviewed to provide a
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reference and a new research idea for photodynamic therapy of tumors.
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Fig. 1 (a) Fabrication of photosensitive nanoparticles by amphiphilic dipeptide- or amino-acid- tuned self-assembly;

(b) whole body fluorescence images of MCF7-tumor-bearing nude mice intravenously injected through a tail vein with FCNPs

and free Ce6 (equivalent to 4.0 mg Ce6 per kilogram FCNs) at different times, black circles indicate tumor sites;

(¢) measured tumor size for 20 days growth (the number of mice in each group n=4)
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Fig. 2 Schematic of ALA pseudopolyrotaxane prodrug micelles for photodynamic therapy
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a: volume ratio of ethanol to water of 3: 1, reflux of 3 h;
b: HBTU, DIEA, DMF, overnight;

c: oxone, volume ratio of MeOH to H,0 of 1:1, 24 h;

d: 2 eq. TCEP for 0.5 h, then compound 6 for 24 h,

50 mmol phosphate buffer pH 7.8;

e: 2 eq. CuSO,, 4 eq. Na ascorbate, H,0, overnight
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Fig. 3 (a) Synthesis of the disulfide rebridging and bioconjugation
reagent 6 (azide double sulfone); (b) functionalization of SST to

receive Ru-SST conjugate 8 (Ru-SST8)
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