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Figure S1. Scanning electron microscopy images of silica template (a) and Au nanoparticles (b).

Figure S2. Monitoring the evolution of extinction spectra (a), the LSPR peak shift (b) and the
size distribution (c) of gold nanoparticles applying different volume of pure EtOH.
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Figure S3. Electrophoretic mobility of gold nanoparticles as a function of different volume of
MBA (red squares) and pure EtOH (blue triangles).
Estimation of the number of MBA molecules attached to the nanoparticle surface
Number of charge on a single spherical gold nanoparticle can be estimated from the surface charge
density (σ), which is a function of ζ-potential using the following equation:S1
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In terms of σ, ε is the relative permittivity for water (80.1), ε0 is the vacuum permittivity
(8.854´10-12 Fm–1), z is the valence of the ion, kB is the Boltzmann constant
(1.3806´10-23 m2kgs-2K-1), T is the temperature (298 K), e is the elementary charge
(1.602´10-19 C), κ is the reciprocal Debye length and ra is the radius of the nanoparticle (30.5
nm). The value of ζ-potential, that can be attributed to the attachment of MBA molecules to the
NP surface was determined to be -24.5 mV. Using surface charge density and the surface area of
the NP (ANP), the number of charges on a single NP (Ncharge) was calculated as:
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where NAV is the Avogadro number and F is the Faraday constant (96485 C/mol). The total number
of surface attached MBA molecules can be estimated in view of pKa and pH values, which
determine the ratio of protonated and unprotonated molecular forms.

Figure S4. Photographs from the gold-coated nanovoid array sample at different angle of view.

Figure S5. Optical microscopic image of the metallic nanovoid array in 100X magnification. The
scale bar corresponds to 10 µm.

Figure S6. SEM images of the metallic nanovoid array in different magnifications.
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Figure S7. AFM images after the deposition of gold on nanovoid array (a,b) and cross sections
(c).

Figure S8. Reflectance of gold-coated (1-5) and uncoated nanovoid array (6) measured in
different locations on the sample.
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Figure S9. Advancing (red) and receding (blue) contact angles in a function of drop base
diameter for gold-coated voids without (a) and with (b) cysteamine.

Figure S10. Ensemble Raman spectra measured in bulk solutions: MBA in EtOH (green curve),
AuNPs in water, surface modified with different amounts of ethanolic MBA solutions (red and
blue curves) and the same without gold nanoparticles in pure water (black curve).
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Figure S11. Single object Raman spectra of 4-MBA around the peak at 1587 cm-1 in case of
different amount of gold nanoparticles on flat gold surface. The color of the curves corresponds
to the structures framed by the same color. Black curve corresponds to the Raman spectrum of 4MBA-coated gold nanoparticles on silicon surface. The dashed lines indicate the laser spot size
(670 nm). The scale bars in the left and the right column equal to 200 nm and 1 µm, respectively.
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