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Table S1. Relevant characteristics of the samples PB, Mn3-Mn32%, MnFe and Mn?*/PB

Sample W(C=N) (em™) Size (nm) We‘%(',}:)"’ss ¢ p("lfle\‘,‘)“al
PB 2082 R1=14 28.6 38.846.52
Mn3% 2081 78415 272 46.8:8.43
Mn10% 2080 73511 275 37.5:5 81
Mn16% 2073 74514 235 42.915.67
Mn21% 2073 82+18 302 35.126.25
Mn27% 2070 8016 276 139.545.06
Mn32% 2069 76+14 303 32.845.08
MnFe 2068 64-12 30.6 240.045.59
Mn*"/PB 2082 69211 34.6 28,144 .46

*Determined by TGA analysis

Table S2. Experimental and calculated y7 values for some selected samples taking the presence of Mn?*

ions.
Sample Measured yT3 x (cm’ K mol’) Calculated y7, (cm’ K mol")
PB 4.432 4.375
Mn10% 4,327 4.375
Mn20% 4.292 4.375
Mn?*/PB 4,721 4.900

In order to confirm the presence of Mn?*, the yT values have been measured by using SQUID-MPMS
magnetometer at room temperature (300 K) for four selected samples and compared them with the
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calculated ones (Mn?* (S=5/2), Fe** (S=5/2), Fe** (S
match well with the calculated ones confirming the

=0)). Table S2 shows that the experimental values

presence of Mn?" ions in samples, while a large

discrepancy appeared between the experimental and calculated values taking an hypothesis of the

presence of Mn*" instead of Mn?*.

Table S3. Lattice

parameter calculated

from the XRD Sample Lattice parameter (A) patterns.

PB 10.1592(4)

Mn3% 10.163(1)
Mn10% 10.196(1)
Mn16% 10.226(1)
Mn21% 10.2192(3)
Mn27% 10.2311(4)
Mn32% 10.228(2)

Table S4. Energy of the configurations calculated by

force-field based geometry optimization for Mn?*-

containing PB nanoparticles according to the different investigated scenario

remove of 1Na*

Scenario Energy (kcal mol!)
Substitution of Fe** by Mn?* -23
Substitution of Fe3* by Mn?" coupled with the -1

Substitution of 4 Fe** by 4 Mn?" coupled with
the remove of 1 Fe(CN)g*

-86 (for 15% of substitution) and -93.5 (for 30%
of substitution)

Table S5. Manganese release experiments for Mn10%, Mn21%, Mn27% and Mn32%

Na/Mn/Fe EDS ratios | Mn/(Na-Mn- | N@Mn/Fe EDS ratios | /. | o0 v
Sample ; (after 48 days in
(after synthesis) Fe) solution) Mn-Fe) | release
Mn10% 11.87/10.30/77.83 10.3 12.5/9.75/71.75 9.75 -5.3
Mn21% 11.06/21.54/67.40 21.54 10.96/20.07/68.97 20.07 -6.8
Mn27% 13.21/26.85/59.94 26.85 11.48/25.51/62.48 25.51 -5.0
Mn32% 11.31/31.63/57.06 31.63 12.25/30.30/57.45 30.30 -4.2
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Figure S1. Inserted manganese amount (%) as a function of the initial Mn?>* concentration. A linear
relation corresponds to a series of PB doped with Mn? * compounds (from 0 to 32% of Mn?*) presenting
a conventional PB cubic structure (red points). The modification of the structure from cubic to
monoclinic is observed with higher initial concentration of Mn?" introduced during the synthesis.
Sample with 70 % of Mn?* (blue point) corresponds to Mn[Fe(CN)g]o.490051°3.2 H,O analogue (see
after).[1]
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Figure S2. TGA curves for investigated samples PB, Mn3-32%, MnFe and Mn?*/PB.

Q
S
u

Mn16%

Mn10%

Mn3%
PB

A

2200 2150 2100 2050 2000 1950 1900

Normalized transmittance / a.

b) . Wavenumber / cm’”
-}
(U. W i B
L MnFe Y
Q [, ) s
QO |Mn32%
=
g Mn27%8~—" \/
% Mn21% V
<
IS W\’
T [Mn10%
[}
N [Mn3%
@®©
g W\/——ﬁr-—f—‘w
O T T I T T " T T
<4000 3500 3000 2500 2000 1500 1000 500
c) Wavenumber | cm”

Mn 3% Mn 10%
Mn 16%
2200 2150 2100 2050 2000 1950 19002200 2150 2100 2050 2000 1950 1900 2200 2150 2100 2050 2000 1950 1900
Wavenumber / cm™! Wavenumber / cm™! Wavenumber / em~*
0,
Mn 21% Mn 27% Mn 32%

2200 2150 2100 2050 2000 1950 1800 2200 2150 2100 2050 2000 1950 1900 2200 2150 2100 2050 2000 1950 1900
Wavenumber / cm™! Wavenumber / ¢m~? Wavenumber / cm™

Figure S3. a) FTIR spectra for PB, Mn3-32% and MnFe; b) Magnification of the FTIR spectra in the
cyanide stretching vibration 1900 — 2200 cm™! region for PB, Mn3-32% and MnFe; c) Deconvolution



of peaks in the cyanide stretching vibration in the 1900 — 2200 cm™! region for Mn?*-containing PB
nanoparticles showing the presence of two components at 2082 and 2068 cm™'.
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Figure S4. Size distribution histograms of PB, Mn3-32% and MnFe.
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Figure S5. STEM images of: a) Mn10% and b) Mn32% and the corresponding STEM-energy
dispersive spectrometer elemental mapping of iron (yellow) and manganese (red).
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Figure S6. TEM image of Mn?*/PB nanoparticles obtained by post-synthetic insertion of Mn?*
ions into PB network and its size distribution histogram.
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Figure S7. IR spectra for Mn?*/PB nanoparticles obtained by the post-synthetic insertion of
Mn?" ions and the pristine PB nanoparticles. Inset: Magnification of the IR spectra in the
cyanide group stretching window (2200 — 1950 cm!).
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Figure S8. PXRD pattern of Mn?*/PB nanoparticles obtained by post-synthetic insertion of
Mn?* into PB network and comparison with the PXRD pattern of the pristine PB nanoparticles.
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Figure S9. Electronic spectra in the visible region for Mn?*/PB and PB nanoparticles in water.
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Figure S10. Absorption of aqueous suspensions at different concentrations for PB sample.
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Figure S11. Absorption of aqueous suspensions at different concentrations for Mn10%.
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Figure S12. Absorption of aqueous suspensions at different concentrations for Mn27%.

10



—10 pg.mL’1
—25 pg.mL”
| l=——50 ug_:;.mL’1

Absorbanc:

300 40 500 600 700 800 900
Wavelength | nm

Figure S13. Absorption of aqueous suspensions at different concentrations for PB nanoparticles
synthetized into D,O.
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Figure S14. Photothermal activity of PB NPs suspensions at various concentrations in water (10 min
irradiation 3 W ¢cm?+ 10 min laser OFF).
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Figure S15. Photothermal activity of Mn10% NPs suspensions at various concentrations in water (10
min irradiation 3 W cm?+ 10 min laser OFF).
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Figure S16. Photothermal activity of Mn27% NPs suspensions at various concentrations in water (10
min irradiation 3 W ¢cm2+ 10 min laser OFF).
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Figure S17. Photothermal activity of PB NPs synthetized into D,O suspensions at various
concentrations in D,O (10 min irradiation 3 W cm2+ 10 min laser OFF).
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Figure S18. Temperature elevation of PB NPs suspension at 50 ug mL-' concentration in water
measured after 10 min irradiation at various laser power densities + 10 min laser OFF.
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Figure S19. Temperature elevation of Mn10% NPs suspension at 50 ug mL-! concentration in water
measured after 10 min irradiation at various laser power densities + 10 min laser OFF.
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Figure S20. Temperature elevation of Mn27% NPs suspension at 50 ug mL-! concentration in water
measured after 10 min irradiation at various laser power densities + 10 min laser OFF.
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Figure S21. Temperature elevation of a suspension of PB NPs synthetized into D,0 in D,O at 50 ug

mL! concentration measured after 10 min irradiation at various laser power densities + 10 min laser
OFF.
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Figure S22. Stability measurement of PB NPs, Mn10%, Mn27% suspensions in water and of PB into
D,0 in D,0 at 50 pg mL-!' by three heating cycles under 808 nm laser irradiation (3 W cm2). For
practical reasons linked with the recording capacity of the thermometer, manual laser activation etc. the

cooling time was fixed at 10 min.
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Figure S23. Temperature elevations measured at various laser power at 808 nm and under 10 min laser
irradiation for all the compounds: PB (black), Mn10% (blue), Mn27% (navy) in water and, PB

synthetized into D,O in D,0O (magenta) at 50 pg mL"! concentration.
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Figure S24. Temperature elevation of a suspension of PB NPs in HEPES (1M, PH = 7.5) and in TRIS
(1M, PH = 7.2) buffers at 50 pg mL"! concentration measured after 10 min irradiation at various laser
power densities + 10 min laser OFF.
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Figure S25. Temperature elevation of a suspension of Mn10% NPs in HEPES (1M, PH = 7.5) and in
TRIS (1M, PH = 7.2) buffers at 50 pg mL-' concentration measured after 10 min irradiation at various
laser power densities + 10 min laser OFF.
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Figure S26. Stability measurement of Mn10% suspensions in HEPES (1M, PH = 7.5) at 50 ug mL-! by
three heating cycles under 808 nm laser irradiation (3 W cm).
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Figure S27. Stability measurement of Mn10% suspensions in HEPES (1M, PH = 7.5) at 50 ug mL-! by
three heating cycles under 808 nm laser irradiation (3 W cm).

Temperature /! °C

18



100
90-
80-
70-
60-
504
40
30
20
104+

0 500 1000 1500 2000 2500 3000 3500

Timels

Figure S28. Stability measurement of Mn10% suspensions in TRIS (1M, PH = 7.5) at 50 ug mL-! by
three heating cycles under 808 nm laser irradiation (3 W cm2).
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Figure S29. Hydrodynamic radius of PB, Mn3%, Mn10% and Mn27% nanoparticles suspensions in

PBS buffer (pH = 7) (a) and in solution containing 5% of glucose usually used for in-vivo injections
involving zebrafish (b) performed by Nanoparticle tracking analysis technique.
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Figure S30. Photothermal therapy effect of Mn10% nanoparticles in vivo under continuous laser
irradiation. a) Reconstructed 3D images of Mn10% nanoparticles treated MDA-MB-231-LUC-RFP
xenograft in Casper zebrafish embryos using Imaris software, in order to calculate the xenograft volumes
in um3. b) The xenograft growth volume percentage (%) of each embryo 24 h after irradiation at 808
nm (2.5 W cm?) for 10, 20 and 30 min. Control is embryos injected with cells and not exposed to
irradiation. Each point represents an embryo.

[1] Gémez, A, Lara, V., Bosch, P., Reguera, E., Powder Diffraction, 2002, 17(2), 144-148.
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