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Abstract: During growth and progression, the microenvironment of tumors suffers a series of abnormal
characteristics, which include hypoxia, acid pH, increased oxidative stress, excess glutathione (GSH), as well as
certain overexpressed enzymes. Although affect or limit the cancer therapeutic outcomes, these factors provide
possible approaches to strategies for cancer detection and novel therapy at the same time. Recently, based on these
properties of the tumor microenvironment (TME), various kinds of responsive nano-platforms have been continu-
ously developed and applied in cancer theranostics preliminarily. Thus, this review would introduce the typical
features of TME firstly, then detailly summarize the design principles and research progress of corresponding hypoxia-
responsive, pH-responsive, redox-responsive, enzyme-responsive, dual-responsive and multi-responsive nano-
platforms. Finally, the challenges and the perspectives of the TME-responsive nano-platforms are briefly discussed.
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Figure 1  The structure and the improved tumor penetrating ability of hypoxia-responsive HCHOA. Ce6: Chlorin e6; Oxa: Oxaliplatin;

HSA: Human serum albumin. (Adapted from Ref. 33 with permission. Copyright © 2019 Wiley)
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Figure 2 The formation of HSA-BPOx-IR825 (C) and its application in pH sensing under both ratio metric fluorescence and photoacoustic

imaging. (Adapted from Ref. 16 with permission. Copyright © 2015 Wiley)
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Figure 3 The preparation of CAT@Pt(IV)-liposome for tumor hypoxia relieved cancer chemo-radiotherapy. DSPE: 1, 2-Distearoyl-sn-

glycero-3-phosphoethanolamine; PEG: Polyethylene glycol; CAT: Catalase; DPPC: 1,2-Dipalmitoyl-snglycero-3-phosphocholine. (Adapted

from Ref. 42 with permission. Copyright © 2017 Elsevier)
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Figure 4 The GSH depletion and ferroptosis mechanism of AMSNs/DOX. TEOS: Tetraethyl orthosilicate; MRI: Magnetic resonance

imaging; GSH: Glutathione; GSSG: Glutathione disulfide; ASS: Argininosuccinate synthetase; GPX-4: Glutathione-dependent peroxidases 4;

Arg: Arginine; DOX: Doxorubicin. (Adapted from Ref. 50 with permission. Copyright © 2018 American Chemical Society)
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Figure 5 The preparation and working mechanism of PTX-loaded PEG-GPLGVRGDG-PDLLA. PTX: Paclitaxel, MMP-2: Matrix metal-
loproteinase-2. (Adapted from Ref. 55 with permission. Copyright © 2017 American Chemical Society)
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Figure 6

MET-introduced tumor stroma depletion and the working mechanism of pH/enzyme-responsive GEM-MNP-pHLIP. PSC:

Pancreatic stellate cells; MET: Metformin; GEM: Gemcitabine. (Adapted from Ref. 59 with permission. Copyright © 2020 American

Chemical Society)
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Figure 7 Synthesis and GSH/pH/H,0,-responsive behavior of BM@NCP(DSP)-PEG. (Adapted from Ref. 63 with permission. Copyright
© 2017 Wiley)
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