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Figure S1. Storage stability of PANPs and their release rates after labeling. (A) The
PANPs showed stable sizes (50.8 £ 2.5 nm) even after storage at 4 °C for 1 year. (B) Post-
labeling, the release ratios of PANPs from the labeled cells were all below 5% under different
feeding PANP doses (1 nM, 2 nM, 4 nM, and 8 nM).
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Figure S2. In vitro assessment of cell functions and gene expression of PANP-labeled
hESC-CMs. (A-B). Calcium handling and contractility of hESC-CMs were analyzed by
calcium imaging and motion tracking, respectively. (C) Violin plot showing the distribution
of gene expression level for both control (left violin, red) and PANP-labeled cells (right violin,
green). Among the 48 genes we examined using microfluidic gPCR, 15 of them had no
amplification due to low or no expression (18S rRNA was used as internal reference for RNA
loading control). Except for the upregulation of GJA5 and HAND1 following PANP labeling,
the remaining 30 genes showed no significant differences between control and labelled cells.
N = 17 for each group.
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Figure S3. Up-regulated gene expression of IL-6 and IL-8 post-nanoparticle labeling.

gPCR analysis indicated that the gene expression of IL-6 and IL-8 in PANP-labeled hESC-
CMs were significantly increased compared to the control cells.
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Figure S4. Six biomarkers of blood tests indicate that liver functions of mice are not
affected by the intravenously injected PANPs compared to PBS injections. No significant

difference is found (P > 0.05).
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Figure S5. Absolute PA spectra from different numbers of PANP-labeled cells in vivo.
PANP-labeled cells showed a similar PA spectral pattern, which was different from the PA
spectra of background tissues.
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Leaked Cells

Figure S6. Photoacoustic and ultrasound imaging can detect a failed injection of PANP-
labeled cells. (A-B) Photoacoustic and ultrasound imaging and their merged image accurately
detected the PANP-labeled cells leaked from a heart. (C) This leaking was difficult to
determine from FI. (D) Leaking was confirmed by histological staining with human

mitochondrial biomarkers.
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Figure S7. PAI of injected hESC-CMs labeled with PANPs in a rat heart. The yellow
arrow indicated the injected cells imaged by PAI while the white lines indicated the
myocardium imaged by ultrasound in a rat heart.



