Supplementary Information (SI) for Journal of Materials Chemistry B.
This journal is © The Royal Society of Chemistry 2025

Supporting Information

From Fundamentals to Applications: Magnetic Nanoparticles for MRI Imaging and
NIR-Induced Thermal Activation in Tissue-Mimicking Environments

Radu Lapusan’, Andreea Balmus'?, Radu Fechete®#, Bogdan Viorel Neamtu®®, Jessica Ponti’,
Raluca Borlan?*, Monica Focsan'2*

" Biomolecular Physics Department, Faculty of Physics, Babes-Bolyai University, 1 M. Kogalniceanu Street,
400084, Cluj-Napoca, Romania (radu.lapusan@ubbcluj.ro; andreea.balmus@ubbcluj.ro)

2 Nanobiophotonics and Laser Microspectroscopy Centre, Interdisciplinary Research Institute on Bio-Nano-
Sciences, Babes-Bolyai University, 42 T. Laurian Street, 400271, Cluj-Napoca, Romania

3 INSPIRE Platform, Interdisciplinary Research Institute on Bio-Nano-Sciences, Babes-Bolyai University,
11 A. Janos Street., 400028, Cluj-Napoca, Romania (radu.fechete@ubbcluj.ro)

4 Physics and Chemistry Department, Faculty of Material and Environmental Engineering, Technical
University of Cluj-Napoca, 103-105 Muncii Avenue, 400641, Cluj-Napoca, Romania

5 Materials Science and Engineering Department, Technical University of Cluj-Napoca, 103-105 Muncii
Avenue, 400641, Cluj-Napoca, Romania (bogdan.neamtu@stm.utcluj.ro)

6 EUT+ Institute of Nanomaterials and Nanotechnologies-EUTINN, European University of Technology,
European Union

7 European Commission, Joint Research Centre (JRC), 2749 E. Fermi Street, 21027 Ispra, ltaly
(jessica.ponti@ec.europa.eu)

*raluca.borlan@ubbcluj.ro (Dr. Raluca Borlan), monica.iosin@ubbcluj.ro (Dr. Monica Focsan)



mailto:radu.lapusan@ubbcluj.ro
mailto:andreea.balmus@ubbcluj.ro
mailto:radu.fechete@ubbcluj.ro
mailto:bogdan.neamtu@stm.utcluj.ro
mailto:Jessica.PONTI@ec.europa.eu
mailto:raluca.borlan@ubbcluj.ro
mailto:monica.iosin@ubbcluj.ro

1.0

magnetic nanoparticles

0.8

0.6 1

0.4+

Extinction (a.u.)

0.2 1

0.0

T v T M T M L] v T
400 600 800 1000 1200
Wavelength (nm)

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 uM (blue), 0.6 pM (red), and 0.06 uM (pink).
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Table S$1. Summary of DLS measurements for magnetic nanoparticles dispersed in ultrapure

water at three different concentrations.

Concenraton | ppy | Popuion 1| gg | Popuonz | pa
1.80 0.1£01 1207 £ 73 100% - -
0.60 0601 788 + 88 85% 260 + 127 15%
0.06 0901 351+ 65 100% -
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Table S2. Summary of DLS measurements for magnetic nanoparticles dispersed in FBS at three

different concentrations.

Concenralon | ppy | PopUalont | ey 1 | POPUBOn | praz | PoRUREN3 | preps
1.80 0.2+£01 508 £ 47 100% - - - -
0.60 0.7+01 503 £ 125 81% 416 13% 6+1 6%
0.06 05+£01 361 39% 364 £ 100 28% 61 19%
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Table S3. Photothermal conversion efficiency values reported in the literature for various iron oxide nanoparticle formulations in

solution.
Conversion efficiency
Capping/coating agent Concentration Size (nm) %) Irradiation source Ref.
()
1.5nM 63.9 75.9 808 nm laser — 4 W/cm? 1
Polypyrrole
0.1 mg/mL 62 43.95 808 nm laser — 2.5 W/cm? 2
1 mg/mL 10 76 808 nm laser — 1.07 W/cm? 3
Poly(acrylic acid) 56 785 nm laser — 0.998 W/cm?
0.5 mg/mL 10 4
42 808 nm laser — 1.12 W/cm?
Polyethylenime 0.1 mg/mL 5.5 6.57 808 nm laser — 1 W/cm? 5
5 43
100 ug/mL 11 32 808 nm laser — 3 W/cm? 6
Oleic acid 20 37
50 pg/mL 11.5 25.40 808 nm laser — 1 W/cm? 7
0.2 mg/mL 5.22 16.20 808 nm laser — 3 W/cm? 8
Meso-2,3-dimercaptosuccinic acid 250 pg/mL 14 21.42 808 nm laser — 1 W/cm? 9
8 66.63
Galllic acid 100 ug/mL 25 64.18 808 nm laser — 0.75 W/cm? 10
47 56.23
Citric acid 240 15.90
50 pg/mL 808 nm laser — 6.6 W/cm? n
Polyethylene glycol 300 16.90
1000 ug/mL - 28.5 808 nm laser — 1 W/cm? 12
51 mg/mL 80 1064 nm laser — 3.5 W/cm?
Polyethylene glycol
127.5 mg/mL 13.3 70 1064 nm laser — 8.7 W/cm? 13
255 mg/mL 76 1064 nm laser — 14 W/cm?
Trisodium citrate 1mL 21 20.8 1064 nm laser — 380 mW/cm? 14
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