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Figure S1. Zeta-potential values of control PDA nanoparticles, FPNPs, Mn-FPNPs, and MnCOs-

FPNPs in deionized water.
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Figure S2. TEM images of (A) control PDA nanoparticles, (B) FPNPs, and (C) MnCO;-FPNPs
prepared from ammonia solution. TEM images of (D) control PDA nanoparticles, (E) FPNPs,
and (F) MnCO3-FPNPs prepared from Tris-HCI.



— PDA FPNPs — Mn-FPNPs — MnCOQO,-FPNPs
&
- o
=) —_
-~ w
] —_ & — F <
= 3 h S 8 =
= =3 — o ~ o
= .
i)
c
9
£ " o
[Py lhor o B Y o -
25 30 35 40 45 50 85 60

2 0 (degree)

Figure S3. The powder XRD patterns of control PDA nanoparticles, FPNPs, Mn-FPNPs and
MnCQO5-FPNPs.
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Figure S4. FT-IR spectra of FPNPs, Mn-FPNPs, MnCO3-FPNPs, and MnCOj.
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Figure SS. XPS survey scans of control PDA nanoparticles, FPNPs, Mn-FPNPs, and MnCO:s-

FPNPs.
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Figure S6. XPS narrow scan spectra of control PDA nanoparticles, FPNPs, Mn-FPNPs, and

MnCOs-FPNPs including (A) Mn2p and (B) Cls.



Figure S7. Theoretical calculated molecular orbitals of PDA and FPNPs using DFT calculations
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at the B3LYP/3-31G (d,p) level.
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Figure S8. Fluorescence spectra change of FPNPs with EDA addition time.
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Figure S9. (A) Quantum yield and (B) fluorescence lifetime analysis of FPNPs.
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Figure S10. (A) Fluorescence spectra of FPNPs at various pH conditions. (B) Fluorescence

images of FPNPs solution using fluorescence microscopy at DAPI, GFP, and RFP field (scale
bar = 1000 pum).
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Figure S11. (A) Systematic illustration of the fluorescence quenching mechanism of FPNPs by
metal species. (B) Fluorescence quenching spectra of FPNPs in the presence of manganese

(Mn?"), silver (Ag"), iron (Fe*"), and copper ions (Cu®").
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Figure S12. Fluorescence quenching intensities of (A) 0.1, (B) 0.5 and (C) 1 mg/mL of FPNPs

solutions with various MnCl, concentrations.
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Figure S13. Time-dependent fluorescence images of MnCO;-FPNPs at pH 5.4 and pH 7.4.
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Figure S14. (A) Time-dependent fluorescent images for cellular uptake after treating with

FPNPs and MnCOs-FPNPs and (B) their regions of fluorescence intensity (scale bar = 100 um).
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Figure S15. r; values of MnCO3-FPNPs at pH 7.4 and pH 5.4.
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Figure S16. (A) Heating and cooling curves of MnCOs;-FPNPs solution with NIR laser

irradiation. (B) Linear fit of time/-In(0) obtained by the cooling process.
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Figure S17. Intracellular fluorescence images of (A) 4T1 cells and (C) MRC-5 cells treated with
MnCO;-FPNPs. Cytotoxicity evaluation with various concentrations of MnCOs-FPNPs in (B)
4T1 cells and (D) MRC-5 cells (n = 5).

Figure S18. Fluorescence images of 4T1 cells stained with a live-dead kit after treated with
MnCOs-FPNPs (0.5 pg/mL) under irradiated by an 808 nm laser at a power density of 0.5, 1, and
2 W em™ (scale bar = 400 um).
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Figure S19. (A) Excitation dependent fluorescence emission spectrum of FPNPs. (B)

Fluorescence images of muscles and tumors of balb/c nude mice injected with PBS and FPNPs.

1 h post injection
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Figure S20. Time-dependent in vivo fluorescence imaging of 4T1 tumor-bearing balb/c nude

mice after intravenous injection of PBS, FPNPs, and MnCO;-FPNPs.
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Figure S21. (A) Photostability of FPNPs at acidic conditions for 35 h. (B) Fluorescence change
of MnCOs-FPNPs after 3 h in pH 5.4, pH 6.4 and pH 7.4 solutions.
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Figure S22. (A) Tissue biodistribution analysis of 4T1 tumor-bearing mice treated with PBS,
FPNPs, and MnCO;-FPNPs at 24 h after injection and (B) their representative fluorescence

images from IVIS.
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Figure S23. (A) Time-dependent fluorescence intensities of FPNPs, Mn-FPNPs, and MnCOs-

FPNPs in PBS (0.1 M) and FBS-containing PBS solution (FBS 50%). (B) Fluorescence images

of FPNPs, Mn-FPNPs, and MnCO;-FPNPs immersed in PBS and FBS-containing PBS solution

after 2 h.
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Figure S24. Time-dependent 7}-weighted MR imaging of 4T1 tumor-bearing balb/c nude mice
injected with (A) PBS and (B) FPNPs.
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Figure S25. IR thermal images of 4T1 tumor-bearing balb/c nude mice with MnCO;-FPNPs

injection according to the power densities of 808 nm laser.
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Figure S26. Time-dependent IR thermal images of 4T1 tumor-bearing mice with (A) PBS and
(B) MnCO;-FPNPs injection under exposure to the 808 nm laser (1.0 W ¢cm™) for 10 min.
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Figure S27. Excised tumors image taken from 4T1 tumor-bearing balb/c nude mice of various

groups with different treatments after 14 days.
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Figure S28. H&E stained images of heart, lung, liver, spleen, kidney, and tumor obtained from
4T1 tumor-bearing balb/c nude mice of PBS, PBS + NIR, MnCO;-FPNPs, and MnCO;-FPNPs +
NIR treated groups after 14 days (scale bar = 50 pm).
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