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Figure S1
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Figure S1. Mesoporous silica shell thickness distribution histograms of
Au@AgNR@mSi0, NPs obtained by adding 25 (a), 75 (b) and 150 uL. AgNO;. The
shell became thinner (from about 10 nm to 8 nm) due to the NP growth induced

expansion force.
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Figure S2
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Figure S2. EDX spectra of AuNR@mSiO, NPs (a), Au@AgNR@mSiO, NPs
synthesized by adding 150 uL AgNOs before (b) and after (c) silver etching by H,O,.
The inset showed the SEM images of the analysis area and the element content

analysis results.
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Figure S3
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Figure S3. UV-Vis-NIR spectra evolution of Au@AgNR@mSiO, NPs (1 mL) upon

the addition of 20 (a), 50 (b) and 100 pL of H,0, (30%).
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Figure S4
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Figure S4. (a) The color of the sample solutions after Ag overcoating reaction
performed at 20 °C for 3 h and 15 h. The adding volume of AgNO; was 0, 25, 50, 75,
100, 125, 150, 175 and 200 pL, respectively, from left to right. (b) UV-Vis-NIR
spectra of the sample of 150 pL. AgNO;. The spectra did not show the profile of
Au@AgNR@mSiO, NPs but that of a mixture of AgNP and AuNR. (c) SEM image
showed the formation of nonuniform free Ag NPs (marked in red circles) rather than

Au@AgNR@mSiO,.
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Figure S5
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Figure S5. (a) The color of the sample solutions after Ag overcoating reaction
performed at 60 °C for 3 h by using AUNR@mSiO, seeds of 30 nm-thick mSiO,
shells. The adding volume of AgNO; was 0, 25, 50, 75, 100, 125, 150, 175 and 200
pL, respectively, from left to right. The color stopped at green, indicating the
overcoating was hard to proceed. (b) UV-Vis-NIR spectra of the sample after addition
of 150 uL AgNO:;. It was not the profile of Au@AgNR@mSiO, NPs but a mixture of
the spectra of AgNP and AuNR. (¢) SEM image showed the formation of small Ag

NPs attached on mSiO; (marked in red circles) rather than Au@AgNR@mSiO,.
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Figure S6
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Figure S6. (a) SEM image Au@AuNR@mSiO; NPs obtained by further Au coating

on AuNR seeds. (b) UV-Vis-NIR spectra of AuNR seed and Au@AuNR@mSiO, NP

solutions.

S7



Figure S7
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Figure S7. The SEM images of AuNR@mSiO, (a, b) and Au@AgNR@mSiO,

(synthesized by adding 150 uL AgNOs) (c, d) prepared in two batches.
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Figure S8

30 -

N

o
)
=~

Raman intensity
S

01 MM&AMM

'"pl!'l !
‘1 0 v T v T v T v 1
1800 1600 1400 1200 1000

Raman shift (cm'1)

Figure S8. Raman spectrum of the mixture of AUNR@mSiO, seed NPs and 10° M

crystal violet.
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Figure S9
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Figure S9. (a) The photoes of the mixture solutions of 10° M crystal violet and

Au@AgNR washed once (the upper panel) and twice (the lower panel). The

Au@AgNRs were prepared via free solution method and the adding volume of

AgNO; was 0, 25, 50, 75, 100, 125, 150, 175 and 200 pL, respectively, from left to

right. UV-Vis-NIR spectra of the mixtures of 10° M crystal violet and Au@AgNR

prepared with 100 (b) and 150 pL (c) AgNO; showed that the NPs became aggregate

when washed twice. (d) SERS intensity of CV underwent abrupt increase for the NPs

with thicker Ag shell due to the aggregation. This would give wrong information

when comparing the SERS ability of monodispersed NPs.
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Figure S10
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Figure S10. Schematic illustrations of the reported single layer reporter models

(Model 1 and 2) and the three-dimensional reporter distribution model proposed in

this work (Model 3).
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Figure S11
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Figure S11. SEM images of AuNR@mSiO, samples with mSiO, shell thickness of
about 10 nm (a) and 13 nm (b), and Au@AgNR@mSiO; samples with mSiO, shell
thicknesses about 13 nm (c¢) and 16 nm (d). (¢) and (f) showed the SERS spectra
obtained from the mixture of each NP and 10° M CV solution. The enhancing ability
of AuNR is much weaker than Au@AgNR. For acquiring strong enough signals, the
concentration of AuNR@mSiO, NPs was 10 times higher than that of
Au@AgNR@mSiO,, thus the SERS intensities in these two figures were not varied

so much.
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