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Supplemental Fig. S1: High resolution HP “°Si particle MRI-tracking in vivo. ?°Si image
(co-registered with single *H anatomical scan) showing a high resolution (1 mm x 1 mm) *Si
image of an angiocatheter loaded with silicon particles inside the large intestines of a live normal
mouse. Single 90° *°Si RARE image (TR/TE: 500 ms/2.184 ms; RARE factor of 64). Absolute
9sj signal intensities are denoted in arbitrary units on the colored scale; greyscale denotes ‘H
intensities. See inset of Fig. 2 for example photograph of mouse.

Imaging methods and processing

Fig. 1a shows four images using 2°Si FLASH (o = 8°, 8°, 12°) and RARE (a = 90°) imaging
sequences (at t = 40 min), respectively. The FLASH images used TR/TE values of 2 ms/0.7 ms,
while the RARE image used TR/TE values of 60 ms/1.841 ms; all *°Si images were acquired
with a 32 x 32 matrix size, FOV = 64 x 64 mm, and resolution of 2 x 2 mm. The #°Si images are
co-registered with a *H coronal RARE scan (o = 90°), TR/TE: 1800 ms/9.6 ms with a RARE
factor of 8; 256 x 256 matrix size (0.25 x 0.25 mm resolution). Fig. 1b was achieved with a
series of 2°Si FLASH sequences (o = 8-22°, 32x32) at discrete time intervals, with the last

timepoint (28 minutes) corresponding to a 90° ?°Si RARE sequence. The picture of the catheter



and phantom was scaled and overlaid in Adobe Illustrator. Fig. 1c used a series of °Si FLASH

sequences (3D 32x32x16) with a = 3-6°, TR/TE: 4 ms/0.662 ms, and resolution of 2 x 2 x 4 mm.

Figure 2 shows a composite of eight °Si FLASH images (o = 6-11°, 32x32), TR/TE: 4
ms/0.692 ms, 2 x 2 mm pixel size. Co-registered with an average of three *H coronal scans
(RARE; o = 90°) taken after the conclusion of the #*Si imaging protocol, TR/TE: 60 ms/1.841

ms, 2 X 2 mm pixel size.

Figure 3 shows a series of six ?°Si FLASH images (o = 6-10°, 32x32), TR/TE: 4 ms/0.692 ms, 2
x 2 mm pixel size. Co-registered with an average of three *H anatomical coronal scans (RARE; a
= 90°), TR/TE: 1800 ms/9.6 ms with a RARE factor of 8, 0.25 x 0.25 mm pixel size, taken

immediately after each *°Si acquisition to monitor catheter-induced anatomical movement.

For Figures 1-3, the initial tipping angle was chosen to provide an adequate amount of signal for
observation while minimally perturbing the available magnetization. The tipping angle was
ramped for subsequent acquisitions to maintain a near-steady signal intensity. The final

acquisition used the remaining magnetization with a hard 90° pulse.

Figure 4 used a sequential series of °Si FLASH sequences (repetition time = 5 ms, number of
repetitions = 20, 32x32) with a = 4°, TR/TE: 5 ms/ 0.692 ms, resolution of 2 x 2 x 2 mm. This

series of images took place over 3.2 seconds. Co-registered with a *H coronal RARE scan (o =
90°)

All data was processed in Matlab using the following procedure:
a) perform 2°Si image processing routine:

1. Zero-filling the original k-space data (2D dataset 32x32, 3D dataset 32x32x8) to 256x256

(x256) before Fourier transformation

2. Import images reconstructed by ParaVision into MatlabNormalize the image to [0,1]

3.Normalize the image to [0,1]

4. Apply a threshold to the image according to Supplemental Tablel. We employed a
relatively high threshold due to a priori knowledge that the hyperpolarized *Si signals
emanate from one concentrated source.

b) perform *H image processing routine:

1.Import images reconstructed by ParaVision (default settings) into Matlab



2.1dentify relevant slices and increase the contrast of *H images by saturating the top and

bottom 1%.

c) overlay the 2°Si and *H image with the “Image Processing Toolbox™ in Matlab

Supplemental Tablel: Threshold used for °Si image processing

Figure Description Threshold

Fig. la urinary catheter (large sample) 0.5

Fig. 1b Y-phantom (small sample) 0.85

Fig. 1c 3-D spiral phantom (small sample) 0.80
Supplemental video 1

Fig. 2 invivo (small sample) 0.75
Supplemental video 2

Fig. 3 in vivo, alternating *H, #’Si images(small sample) 0.75
Supplemental video 3

Fig. 4 real time urinary catheter (large sample) 0.5
Supplemental video 4

SFig. 1 high resolution HP 2°Si particle MRI- 0.5

tracking in vivo

Supplemental Video S1: Rotating view of spiral phantom (for Fig. 1c).

Supplemental Video S2: Time lapse video of in vivo ?°Si catheter tracking (for Fig. 2).

Supplemental Video S3: Time lapse video of co-registered in vivo *Si catheter tracking (for

Fig. 3).

Supplemental Video S4: Real-time imaging of catheter transit in gelatin phantom (for Fig. 4).
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