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Supporting methods

Calculation of photothermal conversion efficiency

The photothermal conversion of Gd:AuNPs@SF was evaluated by the temperature change of aqueous
dispersion (250 pug/mL) as a function of time under 808 nm laser irradiation at a power density of 3.0 W/cm?
until the solution reached a steady temperature. The temperature change of the aqueous solution was recorded
by the infrared imager. The n value was calculated as follows:
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Here, h is heat transfer coefficient, S is the surface area of the container, Tmay is the equilibrium temperature,
Tsur 1s the ambient temperature of the surroundings, Qs expresses the heat dissipation from the light absorbed
by the quartz sample cell, 1 is incident laser power (3.0 W/cm?), Asgos is the absorbance of Gd: Au@SF NPs at
808 nm (0.375). hS was calculated as followed:
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The m and c are the weight and specific heat capacity of solvent (water), respectively, 1 is the heat dissipation
time constant. Whereas, 15 is calculated by plotting a linear data of cooling period with the negative logarithm
using the following equation:

T=Tsurr
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Quis represents the emitted by the solvent absorbing the 808 nm laser, measured by a control experiment of
water, calculated using the following equation:

Quis = cmATy, 4)



Supporting figures and tables

Table S1. Data for photothermal conversion efficiency.

Ts (S) hS Tmax-Tsurr Qdis | Asos n
(W/°C) ¢C) W) (Wiem?)
Gd:AuNPs@SF 205.6 0.020428 194 0.021 3 0.375 21.63 %




Table S2. Summarized methods for synthesizing nanoparticles involving gold and SF.

. Synthetic L.
Nanoparticles Advantages Applications Ref
Method
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D . ) ) MR/CT dual-modal )
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. imaging-guided
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Table S3. The quantitative analysis of Gd and Au in main organs and tumors by ICP-OES.

Sample Au (mg/L) Gd (mg/L)

Number 1 Number2  Number 3 mean Number 1 Number2  Number 3 mean
Heart 0.217 0.263 0.292 0.257 0.002 0.003 0.001 0.002
Liver 0.818 0.826 0.847 0.83 0.274 0.278 0.278 0.277
Spleen 0.887 1.079 1.175 1.047 0.021 0.019 0.02 0.02
Lung 0.687 0.792 0.839 0.773 0.773 0.019 0.018 0.019
Kidney 0.205 0.247 0.272 0.241 0.004 0.006 0.004 0.005

Tumor 0.273 0.325 0.359 0.319 0.001 0.001 0.002 0.001




Supplementary Figure S1
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TEM imaging of Gd: AuNPs@SF with different SF concentration (0.78125, 3.125, 25 mg/mL).



Supplementary Figure S2
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UV-vis spectra of Gd:AuNPs@SF synthesized with different SF concentrations (0.78125, 3.125, 12.5, 50
mg/mL). (A) UV-vis spectra of Gd: AuNPs@SF with a series of SF concentrations, and (B) UV-vis absorption
of corresponding Gd: AuNPs@SF at 808 nm.
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Core level XPS spectra of Au (4f), Gd (4d), N (1s), C (1s) in Gd: AuNPs@SF.



Supplementary Figure S4
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Stability analysis of Gd:AuNPs@SF. UV-vis spectra of Gd: AuNPs@SF dispersed in water (A), PBS (B), and
DMEM (C), and the corresponding hydrodynamic diameter (D). The inset is a 7 days digital photo.



Supplementary Figure S5
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Calculation of the heat transfer constant of Gd: AuNPs@SF after irradiation by 808 nm laser.
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Viability of HUVEC cell after being incubated with Gd:AuNPs@SF at different concentrations for 24 h. (ns
P>0.05;**P <0.01)



Supplementary Figure S7
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The average particle size of Gd: AuNPs@SF and Gd: AuNPs@SF/FITC. (ns P >0.05;).



Supplementary Figure S8
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Flow cytometry assay of FITC contents inside Pan02 cells treated with Gd: AuNPs@SF/FITC in the absence
or presence of chlorpromazine (10 pg/mL), genistein (200 pg/mL), or wortmannin (100 ng/mL), respectively.
(ns P >0.05; ***P < (0.001; ****P < (0.0001).



Supplementary Figure S9
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Ti-weighted and false-color-mapped of different Gd** concentrations (0-0.20 mM) of Gd-DTPA in water.
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The bodyweight of tumor-bearing mice after being treated by Gd: AuNPs@SF + laser, Gd: AuNPs@SF, laser,
PBS for 22 days.



Supplementary Figure S11
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H&E staining images of the main organs (heart, liver, spleen, lung, and kidney) were collected from the mice

after 22 days of photothermal treatment (scale bare: 100 um). 1: Gd: AuNPs@SF + Laser, 2: Gd: AuNPs@SF,
3: Laser, 4: PBS.
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