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Supplementary Figure 1. TEM images of (a) Fe,0s, (b)Fe,O;@Si0,, and the side of (c)
Fe,0;@Si0,, (d)Fe,0Os;@void@Au seeds@RF,

Supplementary Figure 2 HRTEM of 120 nm Fe,O;@Au From the HR-TEM image, the lattice
spacing is 0.24 nm and 0.21 nm, which correspond to the (111) and (200) crystal planes of Au,
respectively.
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Supplementary Figure 3. SAED pattern of 120 nm Fe,O;@Au. The polycrystalline diffraction
rings in the SAED pattern confirmed typical crystal planes of (111), (200), (220), (311) of Au.
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Supplementary Figure 4. Elemental distribution spectrum of 120 nm Fe,O;@Au@RF
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Supplementary Figure 5. The color of reaction solution during the growth of Au nanoshells.
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Supplementary Figure 6. TEM images of Fe,O; with the size of (a) 160 nm, (d) 210 nm,
Fe,0;@Si0, with the Fe,05 size of (b) 160 nm and (e) 210 nm, and Fe,O;@void@Au
seeds@RF with the Fe,O; size of (¢) 160 nm and (f) 210 nm.

Table S1. The specific size of the AuNDs

diagonal size thickness of thickness of thickness of Au diagonal size of Au
of Fe O, (nm)  Fe O (nm) RF(nm) NDs(nm) NDs(nm)
120 21 24 56 155
160 19 23 67 190
210 24 34 80 265
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Supplementary Figure 7. The extinction peak positions of different sizes of NDs



Table S2. Summary of the parameters used for the calculation of the heat conversion efficiency.
Were applicable, errors on the last digit are given in parentheses

m Cp AT Ts I(W) |op n
Fe,0s@Au@RF | 0.5 4186 | 435 243 1 0.337816 | 47%
Water 0.5 4186 |98 170 1

Table S3. The photothermal conversion efficiency of various of materials

Laser Time Power density Concentration
Materials AT (°C) n Ref.

(nm) (min) (W-em?) (mg'ml')
Gold hollow NRs 1064 5 0.2 35 0.15 33% 1
Miniature hollow Gold 1064 10 0.7 17 0.0732 34% 2
miniature Au/Ag NRs 1064 10 0.8 232 0.1 28.8% 3
Gold nano-frameworks 1064 6 1 27.5 0.2 32.9% 4
Gold nanostars 1064 5 1 14.3 0.1 36.4% 5
Chitosan-carbon dot 808 5 1.5 57 0.2 25.2% 6
Carbon Dots 808 8 1.4 25 0.02 30.6% 7
Bi@C nanoparticles 1064 10 1 25.6 0.4 43.2% 8
Cu;BiS; 1064 6 1 30 0.1 40.7% 9
Cu,.,S nanodots 1064 5 1 30 0.1 30.8% 10
NiySg nanoparticles 1064 10 0.7 20 0.1 46% 11
CuS-Au heterostructures 1064 5 1.5 40 0.06 36.5% 12
FePS; nanosheets 1064 10 2 25 0.024 43.3% 13
Metallic 1T Phase-MoS, 1064 5 1 43 0.5 43.3% 14
Er: WSe, 808 10 0.6 42 0.2 35.2% 15
H2a-4T+FBS 808 10 0.15 424 0.008 20.6% 16
PDCDT 808 6 0.3 40.2 0.2 44.9% 17
SPN 1064 10 1 28 0.03 46% 18
L1057 NPs 980 8 1 30.3 0.1 38% 19
TMB-F4TCNQ 1064 10 1 22.4 0.1 42.4% 20
Fe,0;@Au@RF 808 8 1 435 0.1 47% This work
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Supplementary Figure 8. Statistics of the number of Hela cells after adding different
concentrations of (a) Fe,O3;@Au@RF and (b) Fe,O3@Au nanosheets after laser irradiation for



3 min, and (c) the corresponding optical photos of cells (x10)



