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1. Photothermal conversion efficiency. The photothermal conversion efficiency of CFS-S was evaluated 

using the following equation:1,2 

휂 =
ℎ푆(푇 − 푇 )−푄

퐼(1 − 10 )
 

where h is the heat transfer coefficient, S the surface area of the container; Tmax is the equilibrium 

maximum temperature, TSurr is the surrounding ambient temperature, and QD expresses heat dissipated 

from light absorbed by the solvent and the container. I is the laser power (1 W/cm2); and A is the absorbance 

of CFS-S at 808 nm (0.33). QD was measured independently to be 28.2 mW using pure water without CFS-

S. Herein, hS is derived according to the following equation:  

휏 =
푚 퐶

ℎ푆
 

where mD and CD are the mass (0.3 g) and heat capacity (4.2 J/g) of deionized water, respectively. 

τs is the sample system time constant which can be calculated based on the following equation: 

푡 = −휏 퐼푛(휃) 

휃 =
푇 − 푇

푇 − 푇
 

2. The drug (doxorubicin-DOX) loading efficiency. The drug loading efficiency was calculated according 

to the following equation3: 



퐿표푎푑푖푛푔 퐸푓푓푖푐푖푒푛푐푦(%) =
1000푀푉(퐶 − 퐶 )

푚
× 100% 

where M is the molar mass of DOX; V is the volume of supernatant; C0 and Ce are the initial and equilibrium 

concentrations of DOX; m is the mass of CFS-S. 

3. Materials Characterization 

 

Figure S1. (a) XRD pattern (left) and crystal structure (right) of the synthesized FeSe2 nanosheets. (b) Raman 
spectrum of the synthesized FeSe2 nanosheets. (c) TEM images of the synthesized FeSe2. 

 



 

Figure S2. Synchrotron data for as-synthesized CuFeSe2 nanosheets. 

Table S1 Crystal structural parameters of as-synthesized CuFeSe2 nanosheets. 

Atom Type X Y Z Occupancy B (thermal 

parameter) 

Fe 0 0 0 0.904(5) 0.991(1) 

Cu 0 0 0 0.096(5) 0.991(1) 

Cu 0 0 0.25 0.796(5) 0.991(1) 

Fe 0 0 0.25 0.204(5) 0.991(1) 

Fe 0 0.5 −0.00224(6) 0.64(1) 0.991(1) 

Cu 0 0.5 −0.00224(6) 0.36(1) 0.991(1) 

Se 0.2592(1) 0.2461(1) 0.1276(1) 1 0.991(1) 

 

  

 



 

Figure S3 TGA plot of synthesized CuFeSe2 nanosheets. 

 
 
Figure S4. (a) SEM-EDS map of synthesized CuFeSe2 nanosheets. (b) SEM-EDS map of CFS-S. 

 
Figure S5 XPS spectra of (a) as-synthesized CuFeSe2 nanosheets, (b) CFS-S nanosheets. 

4. Photothermal testing 



 

Figure S6. (a) UV-Vis-NIR absorption spectra of CuFeSe2 solutions in different concentrations (i.e., 0, 5, 10 20, 40, and 
80 μg mL−1). (b) linear fitting curves of the absorbance at 808 nm. 

Table S 2 Drug Loading Efficiency of DOX to CFS-S. 

Ratio of DOX: CFS-S Original DOX 
(mg) 

Original CFS-S 
(mg) 

DOX in supernatant 
(mg) 

Loading Efficiency 

1:1 4 4 3.032 24.2% 

1:2 2 4 0.056 48.6% 

1:4 1 4 0.263 18.5% 

1:8 0.5 4 0.142 9.0% 

1:16 0.25 4 0.055 4.89% 

 
Figure S7. (a) Cell survival rate of Hela cells cultured with various concentrations of CFS-S nanosheets (0, 
10, 20 μg/mL) and then exposed to 808 nm laser with different power density(250 mW/cm2 and 1 W /cm2) 
for 10 minutes. (b) Cell survival rate of Hela cells cultured with various concentrations of CFS-S 



nanosheets (0 and 10 μg/mL) and then exposed to 808 nm laser (1 W /cm2) for different time ( 0, 1, 3, 5, 10 
min). 

 
Figure S8. Confocal microscope images of A549GFP cells treated with CFS-S-DOX-NIR (10 μg/mL). 
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