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Abstract: Nanoparticle electrocatalysts and enzymes present common features such as their size and 
the reactions they catalyze. One main difference between them is that while the active sites of 
nanoparticles are in direct contact with the electrolyte, enzymes have their catalytic sites spatially 
separated from the solution environment, providing high reaction kinetics and selectivity. In this work 
enzyme architecture is used as inspiration to make nanozyme1; nanoparticles containing isolated 
channels and with the outside surface electrochemically passivated to enable the electrochemical 
reaction to happen exclusively inside those channels. This was first shown with PtNi nanoparticles for 
the oxygen reduction reaction (ORR) where it is shown that the excellent electrocatalytic performance 
is due to nanoconfinement effects2.  Subsequently we show how nanozymes can be developed for 
performing cascade reactions using the carbon dioxide reduction reaction as the model reaction 
where nanoparticles with a silver core and a copper shell are designed. Here we show how the 
nanoconfinement influences the product distribution3. 
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