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Phantom measurements: temperature dependence of susceptibility
The *H-NMR spectra measured for the three Gd-DTPA concentrations (0 mM, 3.13 mM, and 4.67 mM) at
each temperatures (T =37 °C, 41 °C, 45 °C, 50 °C, and 55 °C) are shown in Supplemental figures 1-3.
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Supplemental figure 1: Overlay of the 'H-NMR spectra of water at five different temperatures.
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Supplemental figure 2: Overlay of the 'H-NMR spectra of the 3.128 mM Gd-DTPA sample at five
different temperatures. The five peaks with a high intensity shifted towards higher frequency originated
from the water in the Gd-DTPA containing outer compartment. The low intensity signals originated from
the water protons in the diamagnetic inner compartment.
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Supplemental figure 3: Overlay of the 'H-NMR spectra of the 4.667 mM Gd-DTPA sample at different
temperatures. The five peaks with a high intensity shifted towards higher frequency originated from the
water in the Gd-DTPA containing outer compartment. The low intensity signals originated from the
water protons in the diamagnetic inner compartment.

Supplemental table 1: Chemical shift positions (8) of the water signal at different temperatures and Gd-
DTPA concentrations. From the change in chemical shift positions, the BMS shift per mM Gd-DTPA was
calculated.

Sample Sample | &6 (ppm) | 6 (ppm) BMS shift | BMS shift 6 (ppm) | BMS shift | BMS shift
temperature | temp- pure 3.128 mM | (ppm) per mM 4.667 (ppm) per mM
(°C) erature | water Gd-DTPA 3.128 mM | (ppm/mM) mM Gd- | 4.667 mM | (ppm/mM)
(K) Gd-DTPA 3.128 mM DTPA Gd-DTPA 4.667 mM
data data
37.0 310.15 4.5773 4.9162 0.339 0.108 5.0844 0.507 0.109
41.0 314.15 4.5337 4.8678 0.334 0.107 5.0341 0.500 0.107
45.0 318.15 4.4911 4.8208 0.330 0.105 4.9848 0.494 0.106
50.0 323.15 4.4380 4.7622 0.324 0.104 4.9227 0.485 0.104
55.0 328.15 4.3870 4.7054 0.318 0.102 4.8612 0.474 0.102
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Supplemental figure 4: The BMS shift of the Gd-DTPA containing samples plotted against temperature.
The slope of the linear fits represents the temperature dependency of the Gd-DTPA susceptibility (dAxgq.
orea/dT = —0.00038 + 0.00008 ppm/mM/°C).
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Supplemental figure 5: The absolute BMS shift plotted against the Gd-DTPA concentration over
temperature in Kelvin. The resulting values of Ax showed a linear correlation with the concentration-to-
temperature ratio. Fitting with a linear model function yielded an excellent fit with an abscissa of almost
zero and a slope of 33.67 ppm-K-mM™ (R* = 0.9999), corresponding closely to the theoretical value,
Ams(Merr/2.84)* = 32.74 ppm-K-mM™, where s = 1/3 the shape factor for a cylinder parallel to the main
magnetic field, and ps = 7.94 for gadolinium (111) [1].
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