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Fig. S1 The FT-IR spectra of CeO2@MXene(PEG) and CeO2@MXene(no PEG).
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Fig. S2 The size distribution diagram of CeO2@MXene(PEG) and CeO2@MXene(no 
PEG) in different media.
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Fig. S3 Digital images of the materials dispersed in the solution.
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Fig. S4 The size distribution diagram of CeO2@MXene(PEG) in different media 
within 3 days.
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Fig. S5 Scanning spectrum of CeO2@ MXene.
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Elements Mass percent Atomic percent
C 9.31 22.10
O 26.89 47.91
Ti 43.41 25.84
Ce 20.38 4.15

Fig. S6 Contents of elements in CeO2@MXene.
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Fig. S7 Absorption spectra of CeO2@MXene at different concentrations.
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before

After

Fig. S8 Comparison of color changes before and after the color response of TMB and 
•OH.
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Fig. S9 Absorption spectra of TMB under different NIR irradiation time.
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Fig. S10 Using TMB as probe, the formation of •OH generated by MXene was 
detected under different NIR irradiation time.
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Fig. S11 Using TMB as probe, the formation of •OH generated by CeO2 was detected 

under different NIR irradiation time.
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Fig. S12 Fluorescence spectra of DHR 123 fluorescent probe under different NIR 
irradiation time.



14

Fig. S13 DHR123 was used as a fluorescent probe to detect the formation of O2
- 

generated by CeO2 under different NIR irradiation time.
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Fig. S14 Comparison of dissolved oxygen content in H2O2 and H2O.
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Fig. S15 Comparison of singlet oxygen production in two different liquid 
environments.
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Fig. S16 The intracellular lysosome escape of MXene@CeO2 in different time.


