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Abstract 
The drop-wise addition of Na alginate to a solution of Ca2+ ions results in the formation of 
spherical Ca-alginate hydrogel beads. Metal nanoparticles (NPs) or nanoclusters (NCs) 
of varied size become incorporated into the hydrogel beads by adding them to the Na 
alginate solution prior to synthesis. The extent of NP/NC loading depends on the 
concentration used in the Na alginate solution while the size of the beads depends on the 
drop size, water content, and formation method.  The synthesis of hydrogel beads with 
metal NPs of varied size, shape, and aggregation state leads to plasmonic hydrogels with 
controlled optical properties due to their different wavelengths of the localized surface 
plasmon resonance (LSPR) peak of the NPs in the beads.  The plasmonic properties can 
be tuned by changing the composition (Au, Ag, Cu, Pd, alloys) of metal NPs within the 
hydrogel beads.  Various reactions with the metal NPs occur within the hydrogels, 
including seed-mediated growth, galvanic replacement, thiol self-assembly, aggregation, 
and catalysis.  Electrophoretic deposition of Na-alginate and various metal NPs leads to 
2D Ca-alginate hydrogel films with the NPs incorporated into them onto electrodes.  The 
electrochemical properties depend on metal NP loading in the film and the hydrogel 
provides a template for preparing porous electrodes.  Hydrogels prepared on micro- and 
nanoelectrodes provide a mean for studying highly localized electrochemistry, including 
electrochemical patterning with high spatial resolution.  This presentation will describe the 
synthesis of hydrogel/metal NP beads and 2D films, their characterization, 
electrochemistry, and potential applications. 
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