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The data that support the findings of this study are available within the article, its Supplementary Information or from the corresponding author upon request.
Source Data are provided with this article.

The SERS enhancement factor was calculated based on n=37 independent experiments. The size of all nanoparticles was statistically estimated
based on more than 150 nanoparticles from the TEM data. Three or five independent experiments were performed for SERS measurements,
zeta potential measurement, and in vitro and in vivo biological analysis throughout this work.

No data was excluded.

All biological analysis was conducted in three or five independent experiments. results were presented as mean ± standard deviation.

The allocations of fluorescence images, H&E image analysis and TEM/SEM images used this study were randomized by performing analysis at
random positions.

Characterizations of materials (DLS, TEM, SEM, fluorescence imaging, and SERS measurements) do not routinely use blinded samples since
negligible effects from investigators take place. The cell viability assay and in vivo imaging experiments were blinded as the samples were
labeled and analyzed by at least three different investigators.




