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Supplementary Materials

MPI Limit of Detection: To determine the limit of detection (LoD) in our MPI system, a dilution
series of ferucarbotran tracer was prepared, with decreasing iron mass by a factor of 2. All scanned
samples consisted of a volume of 1 pL in a 0.2 mL microcentrifuge tube. Samples (n=3) were imaged
at two different positions within the MPI field of view. MPI scans were performed using the
Momentum™ imager from Magnetic Insight (Alameda, CA, USA) in the high-sensitivity (3 T/m)
scan mode. The images were analyzed using VivoQuant™ and MATLAB® to evaluate signal
intensity in regions of interest containing the tracer samples. The LoD was calculated by analyzing
the background signal from empty scans, the limit of blank (LoB), and the maximum intensity signal
of samples at low concentrations [47].

LoB = meanyank + 1-645(5Dblank)

LoD = LoB + 1-64'5(SDlow concentration sample)
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Fig. S1. Linear correlation of ferucarbotran iron mass and MPI signal intensity. Note: Error bars are
smaller than the markers.
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Table S1. Values used to determine the limit of detection (LoD) for ferucarbotran.

MPI signal
Meangiank -0.013
SDsglank 0.269
LoB 0.429
SDmax Signal at 64 ngFe 0.108
LoD 0.608

For the dilution series of ferucarbotran, the signal intensity decreases with decreasing iron mass
(Fig. S1). The high-sensitivity scan mode used throughout this paper has a low gradient field
strength of 3 T/m. Low gradient fields do not fully saturate the particles in the vicinity of the field
free region, and more signal can be obtained at the expense of resolution. The calculated limit of
detection is approximately 38 ng of iron for ferucarbotran nanoparticles, which is consistent with
the lowest number of ferucarbotran-labeled T cells (~50,000 cells) that were detect in vitro. The
LoD in terms of iron mass was calculated using the LoD in signal intensity from Table S1, and the
value was correlated to iron mass using the regression line from Fig. S1.
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