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	m(GC): m(KMnO4)
	Hydrodynamic size
	PDI

	1:0.4
	294.6 ± 42.1 nm
	0.46

	1:0.8
	173.9 ± 22.7 nm
	0.27

	1:1.2
	253.1 ± 37.3 nm
	0.39

	1:1.6
	365.4 ± 53.2 nm
	0.61


Table S1 DLS results of GOx-CuCaP@MnO2(GCM) at different mass ratios.
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Figure S1 XPS spectrum of as-prepared GCMMR NPs. (A) Full scan; (B) Mn2p spectra; (C) Cu2p spectra
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Figure S2 Thermogravimetric analysis of GCMMR NPs
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Figure S3 Hydrodynamic size of GCMMR NPs in various media over 7 days.
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Figure S4 Absorbance of MB at 664 nm after 5 h incubation with different concentrations of GSH. (A) [GCMR] = 1 mg mL-1, [glucose] = 0 μg mL-1. (B) [GCMR] = 1 mg mL-1, [glucose] = 400 μg mL-1
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Figure S5 The •OH generation ability of GCMR. (A) HPF (10μM) fluorescence response after 1h incubation in different reaction systems ([GCMR] = 1 mg mL-1, [glucose] = 800 μg mL-1). (B) HPF (10μM) fluorescence response after 1h incubation with GCMR in the presence of GSH (12 mM), glucose (800 μg mL-1) and various concentrations of thiourea (scavenger for •OH).
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Figure S6 Standard curve of metformin according to the UV-vis absorption.
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Figure S7 Metformin released from GCMMR NPs in PBS with different pH values (7.4 and 5.0) with or without GSH added.
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Figure S8 Cell viabilities of MNNG/HOS cells after 24 h incubation with GC (A), GCM (B), GCMR (C) or GCMMR (D) at equivalent concentration of GC in DMEM containing various levels of glucose (0, 200, 400 and 800 μg mL-1).
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Figure S9 Cell viability of human bone marrow stromal cells (hBMSCs) after incubation with GC, GCM or GCMR at equivalent concentration of GC for 24 h in the presence of glucose (400 μg mL-1)
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Figure S10 Mitochondrial complex I activity of MNNG/HOS cells after 6 h incubation with PBS, MET, GCMR and GCMMR NPs.
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Figure S11 Cell viabilities of human bone marrow stromal cells (hBMSCs) after 24 h incubation with different concentrations of GCMMR (at equivalent concentration of GC).
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Figure S12 Hemolysis analysis of GCMMR NPs.


[image: ]

Figure S13 Biosafety evaluation by biochemical indexes of the healthy mice as control (A, B) and the mice after treatment of GCMMR (C, D). The aminotransferase (ALT) and aminotransferase (AST) reflect the liver function of the mice. The blood urea nitrogen (BUN) and creatinine (CREA) reflect the kidney function of the mice.
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Figure S14 H&E staining images of dissected major organs (heart, liver, spleen, lung, kidney) of MNNG/HOS tumor-bearing mice after corresponding treatments.
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