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1. UV-Vis Spectrophotometry

Table S1. Absorption peaks observed in the UV-Vis Spectra of the SPIONs

Sample Wavelength (nm)
SPrpr 244 326
SPrp-Dx 248 388
SPrp-Dx-Au 390 543
SPrp-Dx-Au-Gd 394 544
SPpu 251 320
SPpu-Dx 229 381
SPpu-Dx-Au 385 530
SPpu-Dx-Au-Gd 395 540

Dextran 275
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Figure S1. UV-Vis spectra of Mrr samples.
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2. Attenuated Total Reflectance Fourier-Transform Infrared Spectroscopy (ATR-FTIR)

Table S2. Most Significant absorption bands observed in the FTIR Spectra of the SPIONs and Dextran.

Sample Wavenumber (cm)
H:0 Dextran H:0 Dextran SPIONSs
SPrp 3417 1636 879 629 587
SPrp-Dx 3374 2922 2849 1624 1152 1018 890 620 576
SPrr-Dx-Au 3418 2918 2849 1634 1106 1017 890 627 573
SPrr-Dx-Au-Gd 3420 2920 2847 1635 1098 1025 625 590
SPpH 3423 1634 863 590
SPpu-Dx 3422 2923 2853 1637 1110 1016 866 617 579
SPpu-Dx-Au 3422 2922 2849 1637 1111 1013 871 617 581
SPpu-Dx-Au-Gd 3419 2928 2884 1634 1111 1051 840 618 590
Dextran 3404 2920 2881 1643 1157 1013
SPus
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Figure S2. ATR-FTIR spectra of Dextran (pink) and Mrp samples, SPrr (blue), SPrr-Dx (yellow), SPrr-Dx-Au
(orange) SPrr-Dx-Au-Gd (red).
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3. Dynamic Light Scattering (DLS) and Zeta-Potential
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Figure S3. Histograms of the size distribution by number of all samples by DLS analysis.
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Size Distribution by intensity
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Figure S4. Histograms of the size distribution by intensity of all samples by DLS analysis.

S5




Table S3. Hydrodynamic size values for all samples.

Hydrodynamic size

INTENSITY
Sample Z Average Peak 1 (%) Peak 2 (%) Peak 3 (%)
(d.nm)
SPr 289.4 3433 (88.6) 4705 (11.4)
317.6 308.6 (82.8) 4640 (17.2)
1087 9059 (64.9) 4215 (35.1)
SPrp-D
X 1364 8969 (53.0) 3974 (47.0)
SPrr-Dx-Au 628.6 9479 (85.3) 4321 (14.7)
581.3 1193 (100)
SPrr-Dx-Au-Gd 575.8 1191 (100)
570.6 972.5 (100)
op 166.6 700 (54.6) 1072 (432) 2327 (2.2)
P! 159.4 4142 (904)  37.87 (9.6)
999.3 947.8 (65.6) 3985 (34.4)
SPpi-Dx 1024 1024 (655) 3761 (34.5)
333.0 379.9 (86.2) 4795 (13.8)
SPpr-Dx-Au 316.3 3343 (86.8) 4885 (13.2)
426.9 6264 (96.0) 5047 (4.0)
SPpi-Dx-Au-Gd 4221 568.1 (94.1) 4971 (5.9)
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4. Powder X-ray diffraction (PXRD)
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Figure S5. Powder diffractogram of coated samples SPrip-Dx (left) and SPrr-Dx-Au (right).
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Figure S6. Powder diffractogram of coated samples SPpr-Dx (left) and SPpu-Dx-Au (right).
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5. Transmission Electron Microscopy (TEM)

20 SPgp-DX
Mean: 6.60 nm
25 SD: 1.82 nm

N: 100
0:27.58

Frequency

6 8 10
Particle size diameter (nm)

35
SPgp-DX-Au
30
Mean: 10.91 nm
SD: 2.71 nm
25 N: 100
0:24.84
?20
5]
=
015
w
10
5
0

4 8 10 12 14 16 18 20 22
Particle size diameter (nm)

Figure S7. Transmission electron microscopy images of the SPIONs respective size histogram: Top: SPrrp-Dx; bottom:
SPrp-Dx-Au.
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Figure S8. Transmission electron microscopy images of the SPIONs respective size histogram: Top: SPpu-Dx; bottom:
SPpu-Dx-Au.
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6. Mdssbauer Spectroscopy
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Figure S9. MOssbauer spectra of SPrpr (left) and SPrrp-Dx-Au (right) taken at different temperatures. The lines over the
experimental points are the calculated curves. The estimated parameters are collected in Table S3.
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Figure 510. Room temperature Mossbauer spectra of (a) SPpu-Dx (b) SPpu-Dx-Au and (c) SPpr-Dx-Au-Gd samples.
Calculated lines on the experimental points are the sum of three sextets (see Table S3).
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Table S4. Estimated parameters from the Mdssbauer spectra of selected SPIONs samples at room temperature and at

4K

Sample
SPrr

295 K

4K

SPrr-Dx
295 K

4K

SPrr-Dx-Au
295 K

4K

SPpH

295 K

4K

IS mm/s

0.30

0.35

0.69

0.43

048

0.93

0.29

0.35

0.68

0.42

048

0.93

0.29

0.33

0.67

0.43

048

0.94

0.26

0.33
0.66

0.43

0.51

0.94

€
mm/s
-0.12
0.65
0.66
-0.07
0.02
-0.10
-0.09
0.69
0.63
-0.08
0.01
-0.45
-0.12
0.64
0.69
-0.07
0.02
0.23

-0.09

0.01
0.26

0.00

-0.03

-0.31

By

tesla

43.5

42.7

50.9

53.1

46.4

43.4

421

50.9

53.0

46.8

44.1

43.1

51.0

53.3

46.5

44.3

48.6
42.8

51.6

53.6

46.9

510

I (%)
76%
16%
8%
39%
57%
3.8%
75%
17%
8%
38%
58%
3.8%
86%
5%
9%
38%
58%
4.4%

32%

47%
21%

34%

56%

11%

Fe state

Fe3*  vyFexOs, FesOu
Fe3* in the smallest NPs
Fe25* CN=6 FesOq

Fe* CN=4
FesOs

Fe?* CN=6 vFex0s,
FesOs

Fe* CN=6 FesOs

YFe20s,

Fe3*  vyFex0s, FesOu
Fe3* in the smallest NPs
Fe25* CN=6 FesOs

Fe3r CN=4
FesO4

Fe’* CN=6 vFex0s,
FesOu

Fe CN=6 FesOs

vFe20s,

Fe3*  vyFex0s, FesOu4
Fe3* in the smallest NPs
Fe25* CN=6 FesOs

Fe* CN=4
FesOs

Fe’* CN=6 vFe0s,
FesOs

Fe* CN=6 FesOs

YFe20s,

Fe¥ CN=4
FesOu

Fe** CN=6 vFexOs

Fe25s* CN=6 FesOs

YFe20s,

Fe¥* CN=4
FesOu

Fe* CN=6 vFe:Os,
FesOs

Fe* CN=6 FesOs

YFex0s,

Fe in FesO4

11%

11%

13%

33%



SPpu-Dx 0.27 -0.08 44.8 31 Fe* CN=4 vFexOs, 39%

FesOu
295 K 0.34 -0.01 48.3 43 Fe3* CN=6 vFexOs
0.65 0.17 43.9 26 Fe2>* CN=6 FesOs
SPpu-Dx-Au 0.28 -0.10 447 33 Fe* CN=4 +vFex0s, 45%
FesOu
295 K 0.34 -0.01 48.3 37 Fe’** CN=6 vFexOs
0.66 0.17 44.1 30 Fe25s* CN=6 FesOs
SPpu-Dx-Au-Gd 0.27 -0.10 45.0 34 Fe* CN=4 vFex0s, 44%
FesOu
295 K 0.34 0.00 48.1 37 Fe?* CN=6 vFexOs
0.65 0.19 43.9 29 Fe25* CN=6 FesO4

IS isomer shift relative to metallic a-Fe at 298 K; & = (€2QVz/4) (3cos?0 - 1) quadrupole shift, By magnetic hyperfine
field. I relative area. CN coordination number. Estimated errors < 0.02 mm/s for IS, ¢, I', < 0.3 T for Birand < 2% for I.
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7. Magnetization Measurements
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Figure S11. Temperature dependence of the zero-field cooling (ZFC) and field cooling (FC) magnetization for
samples, SPrr-Dx, at 10mT (squares), SPrrp-Dx-Au, at 50 mT (down triangles) and SPrr-Dx-Au-Gd, at 50 mT (stars).

B = ___og—0—0—0
604 T=10K o0 U0
'Dfo—f—er*—D*—'D’_D - =0 ":"_g
VY TNk —%—
a 204
2 20 -
o 2
£ E o
< <
R =
§ 0_ =20
-20 ~ B 010 005 0.00 0.05 0.10
5N
—0—SPgp 8- 8Pgp-DX
—9— 5P DX-AU —#— SPgp-DX-Au-Gd
-40 T T T T T T
0 1 2 3 4 5 6
B(T)

Figure S12. Magnetic field (B) dependence of magnetization (M) at 10 K for SPrr-based samples, SPrr (circles), SPrre-
Dx (squares), SPrrp-Dx-Au (down triangles) and SPrr-Dx-Au-Gd (stars).
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Figure S13. Temperature dependence of the zero-field cooling (ZFC) and field cooling (FC) magnetization (at 10 mT)
for SPpu-based samples, SPpu-DX (diamonds), SPpr-DX-Au (pentagons), and SPpu-DX-Au-Gd (lying triangles).
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Figure S14. Magnetic field (B) dependence of magnetization (M) at 10 K for SPpu-based samples, SPpH (triangles)
SPpu-DX (diamonds), SPpu-DX-Au (pentagons), and SPpu-DX-Au-Gd (lying triangles).
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8. Relaxativity Studies

Table S5. Longitudinal (1) and transverse (r2) relaxivity values determined for selected samples at 300 MHz, 7 T, room
temperature, Fe and Gd concentrations, and r2/r1 ratios.

Sample 7 T (300 MHz, room Concentration Relaxivities considering Fe
temp) / mM-1s1 (measured by ICP) / M and Gd contributions, 7 T
71 72 r2/11 [Fe] [Gd] 71 72 r2/11
(Gd) (Fe) (Gd+Fe) (Fe+Gd)
SPrp - 122 - 1.2x103 - 0.4 122 340
SPrp-Dx-Au-Gd 5 10 2 3.5x10+ 3.3x10° 0.4 9 23
SPpH -- 186 - 4.6x10+ - 0.8 186 240
SPpH-Dx-Au-Gd 55 56 1 7.1x10+ 2.6x10¢ 0.2 56 282

Table S6. Longitudinal (r1) and transverse (r2) relaxivity values determined for selected samples at 300 MHz, 1.41 T,
room temperature, Fe and Gd concentrations, and r2/r1 ratios.

Sample 1.41 T (60 MHz, 25°C) Concentration Relaxivities considering Fe
/ mM-1s1 (measured by ICP) /M and Gd contributions, 1.41
T
r(Gd) r2(Fe) rfr [Fe] [Gd] rn 2 r2/r1
(Gd +Fe) (Fe+Gd)

SPrsp - 61.8 - 6.5x10* -— 1.8 62.0 35
SPrp-Dx-Au-Gd 5.5 7.7 14  2.7x10* 1.3x10° 0.3 7.7 29
SPpn - 169.7 - 1.6x10* -— 7.7 169.7 22
SPpu-Dx-Au-Gd 23.2 11.7 0.5 5.3x10* 2.2x10¢ 0.1 11.8 123
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