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Figure S1. Synthetic process of multifunctional Fe3O4@PC-CDs-Au NPs. Stage I: formation of Fe3O4@PC-CDs-Ag NPs 

by the loading and reduction of Ag+; Stage II: formation of Fe3O4@PC-CDs-Au NPs by the galvanic replacement 

reaction between the Au precursor (HAuCl4) and Ag nanocrystals. 
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Figure S2. Typical XRD pattern of the as-obtained Fe3O4@PC-CDs NPs.
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Figure S3. FT-IR spectra of the Fe3O4@PC-CDs and Fe3O4@PC-CDs-Ag hybrid NPs.



 

Figure S4. (A) TEM image of the as-obtained Fe3O4@PC-CDs-Ag NPs ;(B) EDAX of the single Fe3O4@PC-CDs-Ag NP.

300 350 400 450 500 550 600 650
0.0

500.0k

1.0M

1.5M

2.0M

2.5M

3.0M

3.5M

 

 

PL
 In

te
ns

ity
 

Wavelength / nm

 240 nm
 260 nm
 280 nm
 300 nm
 320 nm
 340 nm
 360 nm
 380 nm
 400 nm
 420 nm
 440 nm
 460 nm
 480 nm
 500 nm
 520 nm
 540 nm
 560 nm
 580 nm

A

0 20 40 60 80 100 120
0.0

200.0k

400.0k

600.0k

800.0k

1.0M

1.2M

1.4M

PL
 In

te
ns

ity

Time / min

B

PL decrease: 7.5%

Figure S5. (A) PL spectra of the Fe3O4@PC-CDs-Au NPs at different excitation wavelengths. (B) Time dependent PL 
intensity variation (7.5%) of the Fe3O4@PC-CDs-Au NPs under a 2h continuous exposure to the excitation UV light of 

365 nm.



Figure S6. Laser scanning confocal microscopy images of B16F10 cells incubated with (A) Fe3O4@PC-CDs NPs and (B) 
Fe3O4@PC-CDs-Ag NPs under a excitation wavelengths of 488nm.

Figure S7. Z-Scanning confocal fluorescence transmission images of mouse melanoma cells B16F10 incubated with 
Fe3O4@PC-CDs-Au NPs.
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Figure S8. The pore size distribution of the as-obtained Fe3O4@PC-CDs-Au NPs.
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Figure S9. Hyperthermia assay on aqueous dispersion of Fe3O4@PC-CDs-Au NPs (0.01 g/L) and water (control) under 

an alternating magnetic field. 
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Figure S10. (A) Releasing profiles of DOX from the Fe3O4@PC-CDs-Au NPs at pH=7.4 under different temperatures of 

27 ºC, 37 ºC, and 42 ºC, respectively. (B) Releasing profiles of DOX from the Fe3O4@PC-CDs-Au NPs in buffer 

solutions of different pH of 5.0 and 7.4, respectively, at 37 ºC.
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Figure S11. In vitro cell viability in the control culture medium without/with 1.5 W/cm2 NIR irradiation for 5 min.

m2.


