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Figure S1. (a) Histogram of MNPs core size distribution. (b) XRD pattern of Fe3O4@OA MNPs powder with Miller 
indices of the Bragg peaks in an inverse spinel structure (cps, counts per second). (c) Hydrodynamic diameter of 
Fe3O4-DOPAC-PEG-Cy5 and Fe3O4-DOPAC-HSA-PEG-Cy5 in PBS at pH=7.4. d) Hysteresis loop of MNP at T=300 
K. The specific magnetization was calculated using the Fe3O4 mass and the Fe content determined by the 
thermogravimetric analysis and AES analysis. 

Table S1. The hydrodynamic parameters of MNPs. 

  Hydrodynamic size, nm Polydispersity Solvents 



Volume Intensity Index 

Fe3O4-OA 20±1 24±2 0,059 Hexane 

Fe3O4-DOPAC 25±1 30±1 0,279 dH2O 

Fe3O4-DOPAC-PEG 37±1 46±2 0,283 PBS 

Fe3O4-DOPAC-HSA 40±1 43±2 0,268 PBS 

Fe3O4-DOPAC-HSA-PEG 37±3 63±1 0,250 PBS 

Fe3O4-DOPAC-HSA-PEG-Cy5 38±2 48±2 0,246 PBS 

Fe3O4-DOPAC-PEG-Cy5 39±1 44±3 0,389 PBS 
 

 

Figure S2. (a) Average intensity values of confocal images of SH-SY5Y cells areas in various incubation time with 
Fe3O4-DOPAC-HSA-PEG-Cy5 when magnetic field was applied from the top of the cells or under the cells, [Fe] = 100 
ug/mL. *—t-test, significantly different (p < 0.05). 

For cytotoxicity assay 10*103 SH-SY5Y cells and 15*103 RAW 264.7 cells were seeded in 100uL growth 
medium in 96 cell well. 24 h after incubation at 37 C, 5 % CO2, MNPs were added to the cells in various 
concentrations. After 48 h incubation, the cells were washed with PBS, and a fresh growth medium with MTS-reagent 
was added (100 ul of growth medium and 20 ul of MTS-reagent in each well). Cells without MNPs were used as a 
control. The cells were incubated with MTS-reagent for 4 h at 37 °C and 5 % CO2 in the humid atmosphere. The test 
was done in six replicates. Statistical analysis using "Unpaired t test" was performed using GraphPad Prism 9.0. 
Optical density was measured with a Multiscan GO plate reader (Thermo Scientific), λ = 490 nm. Cell viability was 
calculated as: 

Cell viability(%) = (As – Ab) / (Ac – Ab) 
× 100, where 

(1) 

As – mean optical density in sample wells, 
Ab – mean optical density in blank wells, 
Ac – mean optical density in control wells. 
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Figure S3. Cytotoxicity assays of RAW264.7 and SH-SY5Y cells, which were incubated with Fe3O4-DOPAC-PEG-Cy5 
and Fe3O4-DOPAC-HSA-PEG-Cy5 MNPs for 48 h. *—t-test, significantly different (P < 0.05). 

Prussian  Blue staining. 

SH-SY5Y and RAW264.7 cells were seeded confocal petri dish 35 mm (3 × 105 cells/well) and incubated for 24 hours 
without treatment at 37 C and 5 % CO2. Then the growth medium was replaced and supplemented with MNPs 
MNPs@DOPAC@PEG@Cy5 or MNPs@DOPAC@HSA@PEG@Cy5 with iron concentration [Fe] = 100 μg/mL and 
incubated for 2 h. Then cells were washed twice by DPBS and fixed by 4 % paraformaldehyde for 15 min at 4 C. 
Then, cells were washed by PBS and stained by iron stain kit (HT20-1KT, Sigma) following the manufacturing 
protocol. The images were obtained using a Nikon Ti2 microscope with 60X 1,25 objective lenses. 



 

Figure S4. Prussian Blue staining of RAW264.7 cells. a – RAW264.7 cells non treated with MNPS, b - RAW264.7 cells 
treated with Fe3O4-DOPAC-HSA-PEG-Cy5, c - RAW264.7 cells treated with Fe3O4-DOPAC-PEG-Cy5. Blue color 
corresponds to signal MNPs. Scale bar - 10 um. 



 

Figure S5. Prussian Blue staining of SH-SY5Y cells. a – SH-SY5Y cells non treated with MNPS, b - SH-SY5Y cells 
treated with Fe3O4-DOPAC-HSA-PEG-Cy5, c - SH-SY5Y cells treated with Fe3O4-DOPAC-PEG-Cy5. Blue color 
corresponds to signal MNPs. Scale bar - 100 um. 

 

 

 

 

 


