






harvested from the sweat can be charged and discharged for higher 

and longer power generation than the MFC only. The spore-forming 

bacterium, Bacillus subtilis, were used as the living biocatalysts. 

The MFC produced electricity when human sweat triggered the 

spore germination and reverted the spores to vegetative cells. 

Because the spores can withstand very unfavorable external 

conditions, the MFC shelf-life can be significantly extended without 

requiring special procedures. The germinant paper layer having 

small pore size innovatively enclosed the spore-loaded anodic 

compartment to promote the spore germination with sweat. In 

addition, the layer could minimize a potential risk of bacterial 

leakage from the MFC. The MFC produced 0.32 V of open circuit 

voltage, 3 μW/cm2 of power density, and 18 μA/cm2 of current 

density. The supercapacitor constructed with two planar electrodes 

and solid-state electrolyte on the same paper substrate exhibited 

reversible charge-discharge reactions, demonstrating stable output 

performance.   
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