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Supplementary Figure 1. Synthetic route of the PPP for fuctional modification. (PPP:
PLGA-PEG-PNIPAM.)
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Supplementary Figure 2. FTIR characterization. (a) i: FA, ii: FA-NHy, iii: PLGA, iv: PLGA-FA,
(b) i: PEG, ii: HoN-PEG-NHy, iii: PLGA, iv: PLGA-PEG, v: PNIPAM, vi: PLGA-PEG-PNIPAM.
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Supplementary Figure 3. TEM image of ICG@PPP nanocapsules in different condition: (a)
V dichloromethane/ Vwater=1:1, (b) V dichloromethane/ Vwater=1:2, (C) V dichloromethane/ Vwater=1:4, (d)
V dichloromethane/ Vwater=1:6, (E) V dichloromethane/ Vwater=1:8 and (f) V dichloromethane/ Vwater=1:4 and without
PVA.



Supplementary Figure 4. TEM image of ICG@Fe/FeO-PPP nanocapsules in different amount of

Fe/FeO NCs: (&) Mrereo ncs=1 Mg, (D) Mrereo Nes=3 MY, (C) Mrereo Nes=6 Mg and (d) Mrereo
Ncs=12 mg.
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Supplementary Figure 5. Hydrodynamic diameters measured by DLS for the ICG@PPP
nanocapsules  (203.8#45.7 nm,  polydispersity  index  (PDI)=0.224) (&) and
DOX-ICG@Fe/FeO-PPP (218.9452.1 nm, PD1=0.238) nanocapsules dispersed in in PBS (b).
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Supplementary Figure 6. XPS of Fe/FeO nanocrystals (a) and High resolution XPS of (b) C 1s,
N 1s (c) and O 1s (d).
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Supplementary Figure 7. XPS of DOX-ICG@Fe/FeO-PPP nanocapsules (a) and high resolution
XPS of S 2p (b), C 1s (c), N 1s (d), O 1s (e) and Fe 2p (f).
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Supplementary Figure 8. (a) Magnetic hysteresis loops of the Fe/FeO NCs and
DOX-ICG@Fe/FeO-PPP nanocapsules at 298 K. (b) UV-vis absorption spectra of the Fe/FeO NCs
and DOX-ICG@Fe/FeO-PPP nanocapsules.
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Supplementary Figure 9. UV-vis spectra of DPBF with increasing exposure time for
ICG@Fe/FeO-PPP nanocapsules at (a) pH=7.4, (b) pH=6.5 and (c) pH=5.4.
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Supplementary Figure 10. Detection of *OH generated by ICG@Fe/FeO-PPP nanocapsules.
Fluorescence spectra of TAOH induced by (a) only under 808 nm laser irradiation (0.3 W cm-?), (b)
ICG@PPP nanocapsules under 808 nm laser irradiation (0.3 W cm), (c) Fe/FeO under 808 nm
laser irradiation (0.3 W c¢m) and (d) ICG@Fe/FeO-PPP nanocapsules under 808 nm laser
irradiation (0.3 W cm?) from the same concentration of TA solution for different times (0—30 min).
Inset in (b): After the oxidation of terephalic acid (TA) to 2-hydroxy- terephalic acid (TAOH) by
*OH, nonfluorescent TA was converted to fluorescent TAOH.
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Supplementary Figure 11. TEM image of ICG@PPP-FA nanocapsules in high magnification (a)
and low magnification (b).
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Supplementary Figure 12. Simulation of standard working curve for the detection of H.O2 by

DMP method. (a) Determination of UV-vis absorbance spectra. (b) Simulation of standard
working curve.
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Supplementary Figure 13. (a) UV-vis absorbance spectra of ICG@-PPP nanocapsules, Fe/FeO
NCs and ICG@Fe/FeO-PPP nanocapsules for the detection of H,O, by DMP method under the
irradiation of 808 nm laser (0.3 W ¢cm?, 5 min). (b) Detection of *OH by a spectrophotometric
method using copper (Il) ion and DMP for each nanocapsules group. P values in (b) were
calculated by Tukey’s post-hoc test (**P<0.01, ***P<0.001) by comparing other groups with the
last group (ICG@Fe/FeO-PPP). (Error bars, mean3SD, n=6, DMP:
2,9-dimethyl-1,10-phenanthroline.)
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Supplementary Figure 14. 1O, generation evaluated of control group by flow cytometry without
DHR123 in KB cells under normoxic and hypoxic condition.
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Supplementary Figure 15. 1O, generation evaluated of free ICG group by flow cytometry with
DHR123 in KB cells under normoxic and hypoxic condition.
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Supplementary Figure 16. 'O, generation evaluated of ICG@Fe/FeO-PPP nanocapsules group

by flow cytometry with DHR123 in KB cells under normoxic and hypoxic condition.

aio bos
—5 pg/mL
—— 10 pg/mL
0.84 0.4+ = i
o £ Ass10=0.00583[DOX]-0.0184
8 06 |——40wamt 2031 R2=0.998
§ —— 80 pg/mL ®
3 0.4- 8 0.21
2 ©
£
024 § 0.1
<
00\\,\\ 00-
250 300 350 400 450 500 550 600 0 10 20 30 40 50 60 70 80

Wavlength (nm)

DOX concentration (ug/mL)

Supplementary Figure 17. UV-vis absorbance spectra (a) and simulation of standard working

curve (b) for the detection of DOX.
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Supplementary Figure 19. (a) UV-vis absorbance spectra of ICG@Fe/FeO-PPP nanocapsules. (b)
Temperature curves of ICG@Fe/FeO-PPP nanocapsules dispersions with concentrations of 0, 20,
40, 60 and 80 mg Lt under 808 nm irradiation at a laser power density of 0.3 W cm™ in 5 min.
(c)Temperature curves of ICG@Fe/FeO-PPP nanocapsules dispersions with different power
densities (0.1, 0.2, 0.3, 0.4, and 0.5 W cm) with the concentration of 60 mg L under 808 nm
laser irradiation in 5 min.; (d) Temperature curves of ICG@Fe/FeO-PPP nanocapsules for four

laser on/off cycles under the 808 nm laser with 0.3

W cm=2. TEM image of ICG@Fe/FeO-PPP

nanocapsules before (e) and after (f) 5 min irradiation of 808 nm laser in the concentration of 60

mg L.
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Supplementary Figure 20. SEM image of ICG@Fe/FeO-PPP nanocapsules before (a) and after
(b) 5 min irradiation of 808 nm laser (0.3 W cm-!) in the concentration of 60 mg L.
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Supplementary Figure 21. Hydrodynamic diameters measured by DLS for the shrinking process
of DOX-ICG@Fe/FeO-PPP nanocapsules in (&) 0 h (220.9425.5 nm, PDI=0.115), (b) 3 h
(185.9428.2 nm, PDI=0.152), (c) 24 h (161.9421.8 nm, PDI=0.135) and (d) 48 h (54.544.1 nm,
PDI=0.075) after the irradiation of laser (808 nm, 0.3 W cm) for 5 min (pH=6.5).

Supplementary Figure 22. TEM image of the shrinking process for ICG@Fe/FeO-PPP
nanocapsules after the irradiation of laser (808 nm, 0.3 W cm?) for 5 min (pH=6.5): (a) 0 d, (b) 2
d, (c) 7d.
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Supplementary Figure 23. Bio-TEM images of KB cells incubated with ICG@Fe/FeO-PPP
nanocapsules before (a) and after 4 h (b) under the irradiation of laser (808 nm, 0.3 W cm?) for 5
min.
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Supplementary Figure 24. In vitro photothermal cell ablation. (a) Viabilities of the KB (black)
and NIH3T3 (red) cells determined by CCK8 assay after incubation with various concentrations of
ICG@Fe/FeO-PPP for 24 h. (b) Viabilities of KB cells after incubation with various
concentrations of ICG@Fe/FeO-PPP, ICG@Fe/FeO-PPP-FA and DOX-ICG@Fe/FeO-PPP-FA
induced photothermal therapy under 808 nm laser irradiation (0.3 W cm?, 5 min). (c)
Fluorescence microscopy images of (left) live cells, stained with Calcein-AM; (middle) necrotic
or apoptotic cells, stained with PI; (right) merged, incubated with DOX-ICG@Fe/FeO-PPP-FA
and irradiated with laser; KB cells incubated with ICG@Fe/FeO-PPP-FA and irradiation; KB cells
incubated with ICG@Fe/FeO-PPP  and irradiation; KB cells incubated with
DOX-ICG@Fe/FeO-PPP-FA only; KB cells incubated with ICG@Fe/FeO-PPP-FA only; KB cells
irradiated with laser only; and KB cells without any treatment, respectively (from top to bottom).
Scale bars: 100 um. In all the laser irradiation experiments, irradiation was at a power density of
0.3 W cm? for 5 min. Error bars, meanSD. P values in (b) were calculated by Tukey’s post-hoc
test (**P<0.01, ***P<0.001) by comparing other groups with the last group
(DOX-ICG@Fe/FeO-PPP-FA+Laser). (Error bars, meanSD, n=3.)
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Supplementary Figure 25. Evaluation of ICG@Fe/FeO-PPP nanocapsules for in vitro MRI (PBS
and KB cell).
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Supplementary Figure 26. Fluorescence spectrum of ICG@Fe/FeO-PPP nanocapsules (Aex/Aem =
780 nm/810 nm).
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Supplementary Figure 27. (a) Real-time MRI of KB tumor-bearing mice after intravenous
injection of DOX-ICG@Fe/FeO-PPP-FA nanocapsules without and with the irradiation of laser
(808 nm, 0.3 W cm2, 5 min) respectively. (b) The relative MRI signal intensities changing at the
tumor site respectively. P values in (b) were calculated by Tukey’s post-hoc test (**P<0.01,
***p<0.001) by comparing DOX-ICG@Fe/FeO-PPP-FA group with the
DOX-ICG@Fe/FeO-PPP-FA+Laser group. (Error bars, mean3SD, n=5.)
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Supplementary Figure 28. Temperature change curves of tumor-bearing mice at different time
points in the different treatment groups (Laser: 808 nm, 0.3 W cm™).
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Supplementary Figure 29. The biodistribution of DOX-ICG@Fe/FeO-PPP nanocapsules and
DOX-ICG@Fe/FeO-PPP-FA nanocapsules with same concentration after i.v. injection for 3 days
by ICP-MS. P values were calculated by Tukey’s post-hoc test (**P<0.01, ***P<0.001) by
comparing DOX-ICG@Fe/FeO-PPP group with the DOX-ICG@Fe/FeO-PPP-FA group. (Error
bars, meanSD, n=5.)
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Supplementary Figure 30. Digital photos of tumor regions with different treatments after 18
days.
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Supplementary Figure 31. In vivo blood biochemistry test. (a) liver function markers including
ALT, ALP and AST, and kidney function markers including (b) CRE, and (c) BUN. (Error bars,
meantSD, n=5, ALT: aminotransferase; ALP: aspartate alkaline phosphatase; AST:
aminotransferase; CRE: creatinine ; BUM: blood urea nitrogen.).



Heart Kidney Liver Lung Spleen

ICG
@Fe/FeO
-PPP-FA

DOX-ICG
@Fe/FeO
-PPP-FA

ICG
@FelFeO
-PPP+Laser

ICG
@Fe/FeO
-PPP-FA+Laser

DOX-ICG
@FelFeO
-PPP-FA+Laser

Supplementary Figure 32. H&E stained images of major organs (heart, kidney, liver, lung and
spleen) collected from different groups of mice. Bars are 50 pm.



