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Supporting Figures
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Figure S1. Spectral analysis on tissue phantom experiments. a, Absorption
spectra of tissue phantoms with indicated thickness. b-f, Cerenkov emission spectra
of transmitted light from mixtures of 89Zr oxalate and Quantum dots (QDs) at
different dilutions under tissue thicknesses of 0 mm (b), 1 mm (c), 2 mm (d), 3 mm

(e), 4 mm (f).
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Figure S2. Intensity of transmitted light at different wavelengths and tissue
thicknesses.
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Figure S3. Comparison of the emission spectra of 89Zr-QD-MC and a mixture of QD
micelle and free 89Zr oxalate solution at the same concentration of QD and
radioactivity.
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Figure S4. Synthesis of (a) DSPE-DFO, and (b) PMAO-PEG-DFO block copolymer.
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Figure S5. Schematic illustrations of NP radiolabeling (a-c) and HPLC
chromatograms showing co-elution of QDs and radioactivity (d-f) for 8°Zr-QD-MC (a,
d), 89Zr-QD-NE (b, e), and 8°Zr-QD-BP (¢, f).
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NPs Diameter PDI Potential
(nm) (mV)
89Zr-QD-MC 43.4+0.3 0.31 -17.2
89Zr-QD-NE 56.7+0.6 0.16 -16.6
89Zr-QD-BP 74.6+£0.3 0.14 -12.3

Figure S6. a, Hydrodynamic size of dual-labeled NPs determined through dynamic
light scattering (DLS). b, Mean diameter weighted by number, polydispersity index
(PDI) and zeta potential of the different NPs.
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Figure S7. Serum stability of dual-labeled nanoparticles. Size exclusion
chromatograms showing the radioactive trace for 8°Zr-QD-MC (a), 8°Zr-QD-NE (b),
and 89Zr-QD-BP (c) after incubation with fetal bovine serum for 0 min, 1, 4, and 24 h.
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Figure S8. Lymph node PET/CT imaging using 89Zr-QD-MC and 8Zr-QD-NE at 2 and
24 h after footpad injection.
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Figure S9. Sentinel lymph node multimodality imaging and subsequent Cerenkov
imaging-guided lymph node removal using 89Zr-QD-NE at 24 h post peri-tumoral
injection.
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Figure S10. PET/CT images of tumor bearing mice at 24 h post-injection of 89Zr-QD-
MC (left) or 89Zr-QD-NE (right). The former image showed hepatobiliary clearance
of radioactive component from the 89Zr-QD-MC, and the later one showed renal
clearance of radioactive component from the 89Zr-QD-NE



