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Figure S1. TGA (thermogravimetric analysis) on Ag-ufNP (8 nm) coated with HS-PEGzso.
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Mass loss at T <200 °C is adsorbed water; mass loss at 320 °C is HS-PEG (mw 750). The remaining mass %
(100-2.311-48.85 = 47.17). From this data, from Ag atomic weight and density, and considering spherical Ag

particles of 8 nm (as determined by TEM), the average number of HS-PEGs0 molecules per nanoparticle is
calculated.



Figure S2. Stability of sol-gel mixtures.
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Absorption spectra of a gelating solution in basic conditions (DMF included), containing Ag-ufNP (8 nm; Ag
5.8 x 10+ M, spectra recorded at 10 min intervals for 3 hours



Figure S3. Photos of silica gel monoliths containing Ag-ufNP at different total Ag concentrations in the
starting solution.
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Figure S4. oxidation of Ag@Si0O:z-8 monoliths.
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A: absorption spectra on a Ag@Si0O2-8 monolith dipped in 0.5 M cysteine, exposed to air (spectra recorded at

10 min intervals). Inset: Abs on absorption maximum vs time
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Figure S5. XRD on Au@SiO2-115 and void@SiO2-115 powders from grinded monoliths.
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Figure S6. Surface area analysis.
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A — Adsorption and desorption isoterms for Ag@SiO2-8
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Figure S7. Geometrical model for size selectivity.

A: geometrical features for a spherical NP (r radius) interacting with a spherical cavity (R

radius of curvature)

When a spherical NP interacts with a curved surface, such as the inner surface of a cavity, it is
possible to calculate the fraction of the particle surface interacting with the curved cavity. In this
case, the fraction of interacting NP surface will depend on the ratio between the particle size (r)
and the radius of curvature of the cavity (R), leading to a relative increase of the particle-cavity
interactions as this ratio increases (see Figure SM7B). In fact, within a curved cavity, we can expect
a larger fraction of the NP surface to be close enough to the solid material, compared to a flat
surface of the same material. This effect can be modelled using simple geometrical considerations
(Figure SM7A), leading to the conclusion that the interactions will be stronger when the particle
size and the radius of curvature of the cavity are similar.

Triangle 1: (R — 6)? = a® + (R — d)?

riangle 2: 1% = a? + (r — d)?

(R—686)*—-r*=R-d)? - (r—d)?

(R—686)*—-r*=R+r—-2d)(R—71)

. R=82P-1" 1 Wi
d——W+E(R+T) lthRir
d_1 . (R—68)% —r?

BRI o

This simple geometrical model can explain the selectivity of the silica materials decorated with

cavities, in the reuptake process of AgNPs.
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B: increasing of interacting surface as the reaching of the R value.

It is important to note that within this model we have assumed that cavities are half-hemispheres,
to allow for the NP to enter (i.e. when the size of the NP is close to the cavity radius, the NP can
only enter the cavities that have been cut through at least by half). For this reason, the limiting
value of the NP surface fraction is 0.5 when NP and cavity sizes become equal. This assumption
is not limiting the overall interpretation of the results and become irrelevant for cavities much

larger than the NP size.
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C: fraction of interacting surface VS the cavity size.



