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Figure S1 N2 adsorption-desorption isotherm of MOS or MMOS-Ica@HA.
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Figure S2 Hydrodynamic particle size of MMOS-Ica@HA in H2O, PBS (pH 7.4) buffer, or DMEM within 7.0 days. 
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[bookmark: _Hlk153398115]Figure S3 Polydispersity index (PDI) value of MMOS-Ica@HA dispersed in deionized water, PBS buffer, or DMEM medium for 1 or 7 days, which is measured by DLS.
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Figure S4 TEM images of biodegradable MOS or MMOS after incubation in SBF solution containing 1.0 mM of GSH for 7.0 days
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[bookmark: _Hlk153304018]Figure S5 Release profile of Ica (A) or Mg2+ (B) from MMOS-Ica and MMOS-Ica@HA nanoplatforms in PBS solution containing1.0 mM GSH
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Figure S6 CLSM results of BMSCs after treatment with R6G-labelled MOS or MMOS.
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[bookmark: _Hlk155256198]Figure S7 Cell viability of BMSCs after incubation with different concentrations of MMOS-Ica or MMOS-Ica for 3.0 days. * P < 0.05, represents a significant difference.
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Figure S8 Live/dead cell staining of BMSCs incubated with MMOS-Ica for 3.0 days.
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Figure S9 Dose-response and time course of the percent survival for zebrafish.
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Figure S10 Percent of malformed zebrafish treated with different concentrations of MMOS-Ica@HA nanoplatforms was analyzed at 1-7 dpf.
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