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1. Methods.

1.1 Hetero-nanoparticles fabrication.

The studied nanoparticles were fabricated starting from commercial gold nanospheres with
a nominal diameter of 60 nm (actual diameter determined experimentally from TEM images
is 57.3 nm). First, a SiO, shell was coated onto the gold nanospheres using the modified
Stober method.! After SiOy /Au was functionalised with Au seeds, an Au shell was grown
by the reduction of HAuCl, with formaldehyde (CH,0) in a plating solution. Based on the
dynamic light scattering measurements, a polydispersity index (PDI) of 0.12 indicate that

the nanoparticle are close to monodisperse.
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Figure S1: TEM images of (a) Au/SiO, nanoparticles and (b,c) Au/SiOy/Au hetero-
nanoparticles under different magnifications (please note that the nanoparticles tend to ag-
gregate when deposited on a TEM substrate). The presence of the outer gold shell greatly
reduces the visibility of the multilayer structure in the TEM images. In (c), the dominant
nanoparticles are Au/SiOy/Au while smaller dot-like features are single ~27 nm Au nanopar-
ticles present in the solution as byproduct of the synthesis. The scale bar is 100 nm in (a,
b) and 2 m in (c).

SiO, shell coating. Before being coated by SiO,, the Au nanoparticles (Au60) were
functionalized by mixing with a SH-PEG solution for at least 5 hours. Then, 16 mL of an
Au60 solution (1 OD) was added to 6.4 mL of a functionalized-Au60 ethanol solution. The
growth of SiO, was achieved using the classic Stober method.!' Briefly, 1.6 mL of a TEOS
solution (2 L in 2 mL ethanol) and 48 L of NH3-H,O were added to the functionalized-
Au60 ethanol solution. Then, the mixture was further stirred overnight. After being washed
with ethanol three times, the SiO, coated particles (SiO,/Au) were dispersed in 14.8 mL of
ethanol and were stored at 4 C.

Gold shell growing. The Au seeds (2 nm diameter) were prepared using the method
demonstrated by Duff et al., the plating solution was prepared by mixing 50 mL of water,
12.5 mg of KyCOs, and 0.75 mL of an 1 wt% aqueous HAuCl, solution, and was aged at
4 C overnight. Then, excessive APTMS was used to modify 6 mL SiO,/Au nanoparticles
to provide amine groups for the attachment of the Au seeds on their surfaces. The solution
was centrifuged to remove unattached Au seeds and dispersed in 1 mL of DI water. The

Au-seed-SiO,/Au solution was mixed with a 8 mL plating solution as a source of Au*" and
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