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The molar rate of heat transfer is defined as Kuttner et al. [1].
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AQ represents the heat power released by the nanoparticles and the solvent. At the
illumination wavelength (808 nm) used in the irradiation experiments, water is very
weakly absorbing (see Figure 2a) and thus Qmedium is negligible. Qsample can be defined as:

m Csample AT (SZ)
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where m is the mass of the solution, Csample is the heat capacity of the sample (it can be
approximate as water in the used experimental conditions), AT is the increment of the
temperature of the sample, and 7 is the cooling rate. [1,2] This last parameter quantifies
the heat dissipation with the surroundings, which is accurately measured from the cooling
curves. Accordingly, the experimental procedure to determine 7 involves an irradiation
of the sample, then the illumination is turned off to let the cooling cycle start.

Figure 2c in the main text shows representative cooling curves of the dispersion of
BGNPs.

Using Equation (S3) [3] the fitting of the data (Figure S1), provided a value of T of 200
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Where 0 is a dimensionless parameter [3] calculated as in the Equation (S4).
Tamp— T
0= ——F— 5S4
Tamb - Tmax ( )

Where Tambis the ambient value of temperature, Tmax is the maximum value reached
by the temperature and T is the instantaneous temperature measured.
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Figure S1. Representative cooling curve of a dispersion of BGNPs with an exponential regression.
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Figure S2. Nanostructure thermal stability. TEM micrographs of BGNPs a) before and b) after laser irradiation (the solu-
tion was exposed for 3 min to a 808 nm laser light source at a fixed power density of 6.6 W cm™). The irradiation was
performed on the BGNPs-biomolecular corona (0.25 mM AuP). After irradiation, the samples were washed in water by
centrifugation before TEM analysis.
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a)  BGNPs treated DLD1 BGNPs treated DLD1 Ctrl (untreated DLD1)

Figure S3. Confocal microscopy analysis of BGNPs uptake. Fluorescence (Hoechst staining), reflectance and transmission
images overlapped (above) and transmission images (below) for a) BGNPs treated and b) untreated DLD1 cells. Cell nuclei
are reported in blue and BGNPs in red.
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