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Figure S1. TEM images of OLE coated CuS NPs (A), CuFeS, NPs (B). Digital
photographs of CuS NPs dispersed in toluene, CuFeS, NPs dispersed in toluene (inserts
of A and B).
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Figure S2. Thermogravimetric analysis (TGA) of a dried sample of CuFeS, and
CuFeS,-CS in the temperature range from room temperature to 800 °C at a heating rate
of 10 °C/min in nitrogen.
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Figure S3. FT-IR spectra of CuFeS,-CS and CuFeS,-CS-Pt, respectively. The -CH,-
strength vibration (2840-2960 cm') and -C-C- (1020 cm!) of CS molecules were
observed in the FT-IR. After cis-platinum pro-drug was further attached the CuFeS,-
CS NPs, the additional absorption band were observed at 1707 and 1532 cm!, which
was attributed to the C=0, and -NH, of amido bond. ! These observations further
confirmed the successful loading of trans-platinum pro-drug to CuFeS, CS-NPs.
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Figure S4. Digital photographs for the dispersion status of CuFeS,-CS dispersed in

PBS and DMEM medium at least 7 days, concentration = 1 mM.
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Figure S5. (A) UV-vis-NIR absorption spectra of CuS-CS and CuFeS,-CS dispersed
in water at varying Cu?" concentrations (0.5 and 1 mM). (B) Temperature increase of
CuS-CS and CuFeS,-CS at varying Cu?* concentrations (0.5 and 1 mM, 200 uL) under
laser irradiation (808 nm, 1 W/cm?) as a function of time (0-300 s).
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Figure S6. (A) Photothermal effect of a CuS-CS aqueous solution irradiated with a 808
nm laser, and the laser was shut off after irradiation for 20 min. (B) Plot of cooling
period (after 20 min) versus negative natural logarithm of driving force temperature.
Time constant (ts) for heat transfer from the system is determined to be 479.44 s. (C)
Photothermal effect of a pure water irradiated with a 808 nm laser, and the laser was
shut off after irradiation for 20 min.
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Figure S7. (A) The 50% inhibitory concentration (ICsy, Cu) of different treatments:
CuFeS,-CS (808+), CuFeS,-CS-Pt (808-) and CuFeS,-CS-Pt (808+). (B) ICs, (Pt) of
different treatments: DDP, CuFeS,-CS-Pt (808-) and CuFeS,-CS-Pt (808+).
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Figure S8. Percentage of apoptosis of A549 cells after different treatments (a) control;
(b) CuFeS,-CS (808-); (c) CuFeS,-CS (808+); (d) DDP; (e) CuFeS,-CS-Pt (808-); (f)
CuFeS,-CS-Pt (808+). Analysis of Variance (ANOVA) was used to assess statistical
significance. *p< 0.05, **p< 0.01, ***p< 0.001.
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Figure S9. Temperature increase of the vitro thermal imaging of an aqueous CuFeS,-
CS solution (2 mL) with different concentrations (A) and A549-tumor-bearing mice
with intratumor injection of normal saline and CuFeS,-CS solution ( 100 pL, 1 mM)
(B), exposed to 808 nm laser light (0.5 W/cm?) for different times (1, 2, 3, 4 and 5 min).
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Figure S10. Relative tumor growth curves of H22 tumors after various treatments with
normal saline as control; CuFeS,-CS (808-); CuFeS,-CS (808+), respectively. ANOVA
was used to assess statistical significance. *p< 0.05, **p<0.01, ***p<0.001.
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Figure S11. Haematoxylin and eosin (H&E) stained images of major organs of
BABL/C mice after various treatments with normal saline as control; CuFeS,-CS
(808-); CuFeS,-CS (808+), respectively.



S12. Photothermal conversion efficiency of CuFeS,-CS

To evaluate the photothermal conversion efficiency, a CuFeS,-CS NPs solution (1
mM, 1 mL) was heated to a steady temperature with an 808 nm laser at a power density
of 1 W cm™2 and then naturally cooled. The photothermal conversion efficiency was
calculated according to the previous literature. 2

M= hS (Tinax T maxawater) /1 (1-104) (D)
hS =% m Cp/t; (2)
T, =-t/In 0 (3)
0 = (Tors-T)(Tarm-Tonax) (4)

where 1) is the heat transfer coefficient, S is the surface area of container, and T,
and Thax, water are the maximum steady temperatures for CuFeS,-CS NPs solution and
water (66.7 and 33.9 °C, respectively), 7 is the incident laser power density (1 W/cm?),
and A is the absorbance of NPs solution at 808 nm (A =2.635). m is the mass (1 g) and

Cp is the heat capacity [4.2 x103kJ/(kg * °C)] of water. 0 is the dimensionless driving

force temperature, T, 1s the ambient temperature, and 7, is the sample system time
constant (t,= 452.48 s).

Similarly, photothermal conversion efficiency of CuS-CS was calculated. 1y and n
15 479.44 s and 21.4%, respectively.

Table S1. Photothermal conversion efficiency of CuFeS,-CS and CuS-CS.

Xm Cp Ts Tmax -T max,water 1 1-104 n
CuS-CS 1 4.2 479.44 55.0-33.9 1 0.8626 21.4%
CuFeS,- 1 4.2 452.48 66.7-33.9 1 0.9977 30.5%

CS




Table S2. Uptake of Pt and the formed Pt-DNA adducts by ICP-MS.

Pt uptake Pt-DNA adducts
Time Pt DNA Pt/DNA
min ng/10* cells pg/10% cells ug/104 cells pg/ug
0.72 1.37 3.27 0.42
10 0.83 0.97 4.05 0.24
0.65 1.48 4.51 0.33
DDP 2.45 12.88 493 2.61
60 1.84 11.23 4.78 2.35
3.01 13.45 5.21 2.58
23.53 0.68 3.86 0.18
10 20.12 0.82 3.53 0.23
18.76 0.94 3.31 0.28
CuFeS,-CS-Pt 68.76 19.75 3.75 5.27
60 62.38 16.85 3.52 4.79
74.26 20.12 4.01 5.02

1. M.-C. Liand U.R. Cho, Mater. Lett., 2013, 92, 132-135.
2. F.Mao, L. Wen, C. Sun, S. Zhang, G. Wang, J. Zeng, Y. Wang, J. Ma, M. Gao and Z.
Li, ACS Nano, 2016, 10, 11145-11155.



