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Abstract: Silver nanoparticles (AgNP) confined within porous starch have been prepared
in a simple, green and efficient manner, utilising the nanoporous structure of
predominantly mesoporous starch (MS) to act as nanoparticle stabiliser, support and
reducing surface. MS/AgNP materials present high surface areas (Sger > 150 m* g ') and
mesopore volumes (Vmeso > 0.45 cm’ g ™). The interaction of the AgNP precursor and
forming nanoparticle nuclei with the mesoporous domains of the porous polysaccharide,
direct porosity to increasingly narrower and more defined pore size distributions, indicative
of a degree of cooperative assembly. Transmission electron microscopy images indicated
the presence of spherical AgNP of a size reflective of the porous polysaccharide mesopore
diameter (e.g., 5-25 nm), whilst XPS analysis confirmed the metallic Ag’ state. Materials
were prepared at relatively low Ag loadings (<0.18 mmol g '), demonstrating excellent
antimicrobial activity in solid and liquid phase testing against Gram negative (E. coli) and
positive (S. aureus) model bacteria. The resulting materials are biocompatible and present a
useful solid porous carbohydrate-based polymer vehicle to control the AgNP size regime
and facilitate transference to a biological environment.

Keywords: antibacterial; mesoporous; nanoparticles; nanotechnology; polysaccharide;

silver; starch




Figure S1. N, sorption isotherm profiles for MS confined AgNP prepared at increasing
loading; (A) MS control sample, (B) Ag loading 0.029 mmol g, (C) Ag loading
0.059 mmol g ', and (D) Ag loading 0.180 mmol g .
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Figure S2. Representative schematic depicting the association and “self” organization of
starch “amylose” blocks and AgNOs.
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Figure S3. High resolution Ag 3(d) XPS spectra including spectral fittings for MS/AgNP
materials prepared at increasing Ag loadings; (A) 0.029 mmol g™'; (B) 0.059 mmol g ' and
(C) 0.180 mmol g "
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