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A: Experimental Section.

Photothermal Conversion Efficiency of MPFTNPs: According to the method reported by
Roper’s team, the # of MPFTNPs was calculated.! Briefly, 200 pL of MPFTNPs suspension
was added to 96-well plates and irradiation was performed with an 808 nm laser at an intensity
of 2.0 W cm™. Then, the laser was turned off after the temperature reached a steady state. The
heating and cooling process was recorded using an infrared thermal imaging camera. The # of

MPFTNPs was calculated according to the following formulas:
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In formula 1,  represents the conversion efficiency value, A7y is the maximum equilibrium
temperature minus the minimum equilibrium temperature, QOs is the light absorbance of distilled
water, / is the laser energy (mW) for the 808 nm laser, and 4; is related to the absorbance value
of the MPFTNP suspension tested by analysis of the UV-Vis spectrum at 808 nm. The value of

hS was calculated based on formula 2.

In formula 2, m represents the mass of water (200 mg), and C represents the specific heat
capacity (4.2 J g'! K!). The time constant (ts) was calculated from the linear time-dependent data
collected in the cooling period (Figure 2H) and determined to be 213.3 s. According to the
formula (2), the hS was calculated to be 3.938x10* W K.

Finally, the # of MPFTNPs was calculated based on formula 1. The A7 value of
MPFTNPs was 33.0 °C under pH 4.5, the AT value of PFTNPs was 20.4 °C under pH 4.5, Os
was measured to be 1.68 mW, and / was determined to be 0.64 mW. 4, was determined to be
0.49 as tested by UV-Vis spectroscopy at 808 nm. The # of MPFTNPs (pH 4.5) under 808 nm
laser irradiation was calculated to be 30.02%. The # of PFTNPs (pH 4.5) under 808 nm laser

irradiation was calculated to be 18.56%.

Calculation of Combination index (CI) of PDT and PTT: The CI is calculated by the

following Equation:
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In the above equation, D 4+pand Dpja+p are the IC50 doses (the half-maximal inhibitory
concentration) for PDT and PTT in combined therapy, respectively. Da is the IC50 dose for PDT
and Dg is the IC50 dose for PTT against MDA-MB-231 cells. The CI value reflects the
interaction effect between PDT and PTT. CI < 0.6 indicates strong synergism; 0.6 < CI < 0.8
indicates moderate synergism; 0.8 < CI < 0.9 indicates slight synergism; while 0.9 <CI < 1.1

indicates an additive effect according to the previous report.



B: Supplementary figures

Figure S1. TEM image of PFTNPs. The scale bar is 200 nm.

Figure S2. CLSM image of MPFTNPs (Aexcitation/Aemission = 635 nm/680 nm.). The scale bar

is 20 um.



Figure S3. Digital images of PFTNPs (left) and MPFTNPs (right).
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Figure S4. Standard curve of PpIX based on high-performance liquid chromatography (HPLC).
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Figure S5. The UV-vis spectrum of TA, FeCls, and Fe''TA.
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Figure S6. XPS high-resolution Fe2p spectra of MPFTNPs.
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Figure S7. XPS spectra of MPFTNPs.
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Figure S8. Infrared thermal images of PFTNPs under 808 nm laser irradiation with different pH

values at a power density of 2.0 W cm™ (A: pH 4.5; B: pH 5.5; C: pH 7.0).
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Figure S9. Infrared thermal images of MPFTNPs under 808 nm laser irradiation with different

pH values at a power density of 2.0 W cm™ (A: pH 7.0; B: pH 5.5; C: pH 4.5).
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Figure S10. Photothermal curves of MPFTNPs at various concentrations.
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Figure S11. Photothermal curves of MPFTNPs at different laser power densities.



Figure S12. Infrared thermal images under irradiation with different laser power densities (A:

0.5Wcem?,B: 1.0 Wem?2, C: 1.5Wcem?2, D: 2.0 W cm™).
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Figure S13. Photothermal performance of MPFTNPs and PFTNPs under 808 nm laser

irradiation for 10 min.
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Figure S14. Temperature change in PFTNPs and MPFTNPs at 8 h of incubation under different

pH.
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Figure S15. Temperature change in PFTNPs and MPFTNPs at 24 h of incubation under different

pH.
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Figure S16. (A) Size and (B) Zeta potential change after 5 cycles of PTT.
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Figure S17. (A) The Size and (B) PDI change of PFTNPs and MPFTNPs in pH 4.5 or pH 7.0

after incubation.
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Figure S18. SOSG fluorescence intensity of MPFTNPs. Time-dependent ROS production of
MPFTNPs as irradiated by 660 nm laser (0.1 W cm2). The concentration of PpIX was 15 pg

mL!.
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Figure S19. ROS production in solutions as determined by SOSG. The concentration of PpIX

was 10 pg mL™!.
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Figure S20. Cell viability of MDA-MB-231 cells treated with MPFTNPs, PFTNPs, and PpIX

with 660 nm laser irradiation (100 mW cm, 3 min).

14



120
100

Cell Viability (%)
3
1

b

%.

C’O
Concentration (ug mL'1)

Figure S21. Viability of MDA-MB-231 cells after coincubation with various concentrations of

the cancer cell membrane.
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Figure S22. Viability of MDA-MB-231 cells after coincubation with various concentrations of

Fel'lTA.
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Figure S23. Viability of MDA-MB-231 cells after coincubation with various concentrations of

free PpIX.
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Figure S24. Quantitative analysis of MDA-MB-231 cells costained with calcein AM (living

cells, green) and propidium iodide (dead cells, red) after various treatments according to CLSM.
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Figure S25. Quantitative analysis of MRI signals at the tumor site relative to liver tissue.
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Figure S26. PAI intensity under full-spectrum scanning (ranging from 680 to 968 nm).
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Figure S27. PAI intensity values of PFTNPs under different pH.
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Figure S28. PAI intensity values of MPFTNPs under different pH.
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Figure S29. Temperature changes during the PDT process in vivo.
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Figure S30. Quantitative analysis of the proliferation index in different groups.
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Figure S31. Quantitative analysis of the apoptotic index in different groups.
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Figure S32. Hematological assays of mice sacrificed 30 d post injection of MPFTNPs at
different concentrations (group 1: 0 mg mL"!, group 2: 10 mg mL"!, group 3: 20 mg mL!, and
group 4: 40 mg mL""). There was no significant difference between the groups.
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Figure S33. Hematoxyhn & eosin (H&E) staining of the heart liver, spleen lungs kldneys and
brain in mice sacrificed 30 d post injection of MPFTNPs at different concentrations (0, 10, 20,
and 40 mg mL"). The scale bar is 100 pum.
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C. Supplementary Tables.

PFTNPs MPFTNPs
pH7.0 32.39% 31.93%
pHS5.5 23.38% 31.11%
pH4.5 18.56% 30.02%

Table S1. Photothermal conversion efficiency of MPFTNPs and PFTNPs under different pH.
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