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Figure S1. X-ray diffraction pattern of UCNPs NaLuF4:20%Yb,1%Tm, 

NaLuF4:Yb,Tm@NaLuF4 and NaLuF4:Yb,Tm@NaLuF4@mSiO2 nanoparticles. The 

standard patterns of β-NaLuF4. 

 

 

 

Figure S2. (A) Nitrogen adsorption–desorption isotherms and (B) Pore size 

distribution of csUCNP@MSN. The pore size is calculated by Barrett–Joyner–

Halenda (BJH) model.  



 Figure S3. Room-temperature FT-IR spectra of csUCNP@MSN (A) and 

csUCNP@MSN-EDTA (B). 

 

 

 



Figure S4. (A) UV/Vis absrption spectra of E2 with different concentrations of 5-500 

μM. (B) The absorbance at 278 nm as a function of E2 concentration. The E2 content 

on UCHRT was determined as 14.5 wt%. 

 

 

 

Figure S5. LSUCLM images of MC3T3-E1 cells incubated with UCHRT (A, 200 

μg/mL), csUCNP@MSN (B, 200 μg/mL) or PBS (C) for 3 h and then cells were fixed 

and stained with PI. UCL signals were collected from 500 to 560 nm and 600 to 700 

nm. PI signals were collected from 600 to 650 nm. 

 

 

 



 

Figure S6. ALP staining of MC3T3-E1 cells after 7 days of treatment. The deeper the 

staining, the greater the amount of expression. 

 

 

 

 

Figure S7. Ex vivo UCL imaging of the mouse bones after UCHRT and 

csUCNP@MSN aqueous dispersion immersion. 

 

 

Figure S8. Ex vivo UCL imaging of the mouse organs after injection of 



csUCNP@MSN. 

 

 

Figure S9. In situ and ex vivo UCL imaging of the mice 6 h after intravenous 

injection of 200 μL PBS. 

 

 

Figure S10. Quantitative distribution of csUCNP@MSN in mice after injection by 



inductively coupled plasma atomic emission spectroscopy (ICP-AES). 

 

 

Figure S11. Quantitative distribution of UCHRT in mice after injection by ICP-AES. 

 

 

Figure S12. Representative images of effect of UCHRT on uterus histomorphometric 

after H&E staining (200X, 400X). Luminal epithelium was shown as the black arrow. 

 


