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Figure S1.(a)SEM images of NaYF4: Yb3+/Tm3+;(b)SEM images of NaYF4: Yb3+/Tm3+@NaYF4：

Nb3+/Ym3+. 

 

Figure S2.Comparison of the Operation and SEM Image of Removing Oleic Acid Ligand with 

Hydrochloric Acid Ligand. 

  



 

 

Figure S3. SEM images of UCNPs@(s-s)mSiO2 nanoparticles with different silicon source ratios 

 

 

 

Figure S4. (a) UV-Vis absorption peaks of 4-aminoazobenzene and AB-TPI. (b) Infrared spectra of 

4-aminoazobenzene, AB-TPI, UNCPs@UCNPs, and UCNP@(s-s)mSiO2. 

 

As shown in Figure S4a, the absorption peak of the synthesized AB-TPI shifted from 400 nm to 350 

nm under UV light, confirming its ability to absorb ultraviolet radiation.FTIR results (Figure 

S4b)revealed characteristic bands: a peak at 1548 cm⁻¹attributed to the stretching vibration of-NH-

CO-NH-formed after the coupling reaction between the silane coupling agent and the amino group, 

a band at1502 cm⁻¹corresponding to-NH-stretching vibrations, and a peak at3300 cm⁻¹assigned to 

the diazo group. 

  



 

 

Figure S5. (a) Reaction mechanism of molybdenum silicon blue. (b) Pictures of silicic acid solution, 

molybdenum silicate yellow, and molybdenum silicate blue from left to right. 

 

 

Figure S6. (a) UV spectra of DOX before and after drug loading. (b) Absorbance - concentration 

relationship of DOX. 

  



 

Figure S7. Controlled release under different conditions: (a) pH=7, (b) pH=5, (c) GSH, (d) NIR and 

(e) pH=5/GSH/NIR. 

 


