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Figure S1. UV-vis absorption spectra of KMnO4, RAPA, MnO2, and Ma@(MnO2+RAPA).
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Figure S2. EDS analysis of MnO2 nanoparticles.
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Figure S3. SEM image of honeycomb MnO2 nanoparticles.
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Figure S4. XRD pattern of MnO2 nanoparticles.
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Figure S5. Nitrogen sorption isotherms of MnO2 nanoparticles.
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Figure S6. Pore distribution of MnO2 nanoparticles.

A
[image: ]
B
[image: ]
Figure S7. H2O2 scavenging behaviour of A) Ma@MnO2 and B) MnO2+RAPA nanoparticles with multiple concentrations over 4 hours.
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[bookmark: _Hlk192238410]Figure S8. Viability of IEC-6 cells subsequent to incubation with diverse concentrations of RAPA, Ma@MnO2, and MnO2+RAPA nanoparticles for 24 hours. *P < 0.05, **P < 0.01.
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Figure S9. Viability of IEC-6 cells after incubation with RAPA (0.94 μg mL-1), Ma@MnO2, MnO2+RAPA, and Ma@(MnO2+RAPA) (with equal dose of MnO2 at 1.88 μg mL-1) nanoparticles over different durations of OGD.
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