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S1

Figure S1. Extinction spectrum of the magnetic nanoparticles.
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Figure S2. Thermal images and indirect penetration effects in control phantoms (without magnetic 

nanoparticles) under NIR LED irradiation at a wavelength of 850 nm, 970 nm, and 1100 nm. Color 

scale indicates the temperature reached after 15 minutes of irradiation, while the dotted lines 

show the depth of penetration in phantoms.
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Figure S3. DLS size distributions of magnetic nanoparticles dispersed in (a) ultrapure water and 

(b) FBS, at three different concentrations: 1.8 µM (blue), 0.6 µM (red), and 0.06 µM (pink).
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Table S1. Summary of DLS measurements for magnetic nanoparticles dispersed in ultrapure 

water at three different concentrations.

Concentration
(µM) PDI Population 1 

Size (nm) Area 1 Population 2 
Size (nm) Area 2

1.80 0.1 ± 0.1 1207 ± 73 100% – –

0.60 0.6 ± 0.1 788 ± 88 85% 260 ± 127 15%

0.06 0.9 ± 0.1 351 ± 65 100% -



S1

Table S2. Summary of DLS measurements for magnetic nanoparticles dispersed in FBS at three 

different concentrations.

Concentration
(µM) PDI Population 1 

Size (nm) Area 1 Population 2 
Size (nm) Area 2 Population 3 

Size (nm) Area 3

1.80 0.2 ± 0.1 508 ± 47 100% – – – –

0.60 0.7 ± 0.1 503 ± 125 81% 41 ± 6 13% 6 ± 1 6%

0.06 0.5 ± 0.1 36 ± 1 39% 364 ± 100 28% 6 ± 1 19%



Table S3. Photothermal conversion efficiency values reported in the literature for various iron oxide nanoparticle formulations in 

solution.

Capping/coating agent Concentration Size (nm)
Conversion efficiency 

(%)
Irradiation source Ref.

1.5 nM 63.9 75.9 808 nm laser – 4 W/cm2 1

Polypyrrole
0.1 mg/mL 62 43.95 808 nm laser – 2.5 W/cm2 2

1 mg/mL 10 76 808 nm laser – 1.07 W/cm2 3

56 785 nm laser – 0.998 W/cm2Poly(acrylic acid)
0.5 mg/mL 10

42 808 nm laser – 1.12 W/cm2
4

Polyethylenime 0.1 mg/mL 5.5 6.57 808 nm laser – 1 W/cm2 5

5 43

11 32100 μg/mL

20 37

808 nm laser – 3 W/cm2 6

50 μg/mL 11.5 25.40 808 nm laser – 1 W/cm2 7

Oleic acid

0.2 mg/mL 5.22 16.20 808 nm laser – 3 W/cm2 8

Meso-2,3-dimercaptosuccinic acid 250 μg/mL 14 21.42 808 nm laser – 1 W/cm2 9

8 66.63

25 64.18Gallic acid 100 μg/mL

47 56.23

808 nm laser – 0.75 W/cm2 10

Citric acid 240 15.90

Polyethylene glycol
50 μg/mL

300 16.90
808 nm laser – 6.6 W/cm2 11

1000 μg/mL - 28.5 808 nm laser – 1 W/cm2 12

51 mg/mL 80 1064 nm laser – 3.5 W/cm2

127.5 mg/mL 70 1064 nm laser – 8.7 W/cm2
Polyethylene glycol

255 mg/mL

13.3

76 1064 nm laser – 14 W/cm2

13

Trisodium citrate 1 mL 21 20.8 1064 nm laser – 380 mW/cm2 14
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