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Fig. S1 Particle size changes of FeCOF and HCF nanosystem incubated in serum at pH 7.4 for 6 days, detected by DLS.
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[bookmark: _Hlk147587889]Fig. S2 The amount of GSH in the supernatant after 24 hours of reaction between HCF@β-lap at different concentrations and 10 mM GSH in mixed solution.
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[bookmark: _Hlk149128056][bookmark: _Hlk147587943]Fig. S3 CLSM images of hypoxia level in 4T1 cells after PBS and HCF@β nanosystem treatment for 4 h.
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Fig. S4 Relaxation rates r1 and r2 of solutions of the HCF@β-lap.
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[bookmark: _Hlk147588005]Fig. S5 4T1 cell live/dead staining after various treatments. The red signal denoted dead cells, while the green signal denoted live cells. 100 m is the scale bar.
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[bookmark: _Hlk147588095]Fig. S6 Quantitative apoptosis statistics of 4T1 cells induced by difference treatments after 24 h of incubation (n=4).
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[bookmark: _Hlk147588314]Fig. S7 The corresponding quantitative analysis of intracellular Ca2+ concentration via Fluo-4, AM staining.
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[bookmark: _Hlk147588420]Fig. S8 The relative fluorescence density analysis of 4T1 cells on mitochondrial damage after administration for 12 h using JC-1 probe.
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[bookmark: _Hlk147588489]Fig. S9 Changes in mice body weight during administration.
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[bookmark: _Hlk147588624]Fig. S10 Tumor-related quantitative analysis of TUNEL and Ki67 immunofluorescence images, Significance analysis was performed using a one-way ANOVA, **p < 0.01 and ***p < 0.001.
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