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Supporting Figure Captions

Figure S1. X-ray diffraction patterns of NaYF4:Yb core, NaYF4:Yb@NaYbF4:Tm/Gd 

core-shell and NaYF4:Yb@NaYbF4:Tm/Gd@NaYF4 core-shell-shell nanoparticles. 

The standard pattern of β-NaYF4 (JCPDS 16-0334) is used as a reference.

Figure S2. TEM image and size distribution (inset) of the 

NaYF4@NaYbF4:Tm@NaYF4 core–shell–shell nanoparticles with varying inner shell 

thickness. Scale bars for all images are 100 nm.

Figure S3. Comparison of upconversion emission intensity of the core-shell 

NaYF4:Yb/Tm@NaYF4 with core-shell-shell NaYF4@NaYbF4:Tm@NaYF4 

nanoparticles. 

Figure S4. Luminescence decay curves of a series of 

NaYF4:x%Yb@NaYbF4:1%Tm,30%Gd@NaYF4 (x=0, 15, 30, 45) UCNPs under 980 

nm excitation.

Figure S5. Zeta potential of UCNPs@mSiO2 and UCNPs@mSiO2-NH2 in ethanol 

solution.

Figure S6. UV-Vis absorption spectra of standard curcumin (a) and RBS (b) solution 

with different concentrations. The calibration curve (concentration vs. absorbance) of 

solution at 425 nm for (c) curcumin and 350 nm for (d) RBS.

Electronic Supplementary Material (ESI) for Nanoscale.
This journal is © The Royal Society of Chemistry 2020



Figure S7. UV-Vis absorption spectra of supernatants of UCNPs@mSiO2-CUR-RBS 

collected by centrifugation after they were soaked in deionized water, PBS buffer and 

cell culture medium (DMEM) for 24 hours. 

Figure S8. Representative photographs of segregated tumors after 14 days of PDT 

treatment.

Figure S9. Standard curve of Griess assay for NO detection.
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