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Figure S1. Reported values of T1e from the trityl radical 15 mM (corporate ID AH111501) in [1-13C]PA [1], [2],  [3], and xenon/trityl [4].
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Figure S2. Power sweeps of sample 30 mM Finland acid trityl in isobutanol, in a total sample volume of 500 µL, with and without frequency modulation. The microwave power reaches an optimal value before the curve saturates and eventually declines. 
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Figure S3. 2D illustrations of phase separator used in the sublimation setup, custom ordered from Prototech (the Netherlands). The receiver cup is of Polychlorotrifluoroethylene (PTCFE) connected to a Polyether ether ketone (PEEK) lid with an O-ring, sustaining low pressure sufficiently long for dissolutions. The lid’s inlets are compatible with Flangeless Fittings (IDEX P-335, BGB Analytik AG, USA) for 1/8” outer diameter tubing.
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Figure S4. Ventilation imaging were measured on the Tedlar bags concurrently, acquiring with an 8-channel vest, and both Tedlar bags placed in the centre. Similar setup was used during the T1 relaxation time acquisition, but with one Tedlar bag at a time (figure 4 in main article).
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Figure S5. Ventilation image slices of hyperpolarized xenon in two Tedlar bags in a GE Scanner (setup in S4). All Tedlar bags have xenon concentration close to 3%, but SEOP uses enriched 129Xe of 86% compared to the natural abundant xenon gas of 26% used in DNP. Ventilation sequence: 3D coronal balanced steady-state free precession (b-SSFP) ; voxel size of 5 × 5 × 10 mm 3, matrix size of 80 × 80 × 30, repetition time (TR) = 3.2 ms, echo time (TE) = minimum (~1 ms), flip angle (FA) = 10°, bandwidth = 31.25 kHz, and total acquisition time of 6 s. The signal intensity differs between all the bags due to coil sensitivity, as seen on the dual SEOP bags image on the right.
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Figure S6.  The ventilation images were processed with Horos (version 3.3.6, Annapolis, MD, USA). The signal-to-noise ratio (SNR) values calculated from the mean signal intensity value in the region of interest (ROI) provided by the Max Intensity Projection (MIP) in HOROS, and standard deviation  from noise outside the ROI.
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Figure S7. In vivo spectra of hyperpolarized 129Xe produced by DNP and SEOP, showing signal peaks of the gas phase as well as dissolved signal at 200 ppm. The noise of the DNP spectrum is 100 times larger than the SEOP spectrum due to a difference in SNR.
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