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The possibility to generate electrical power via living organisms directed biofuel cell 

reseach towards glucose biofuel cells (GBFC) since the two required compounds (glucose 

and oxygen) are present in both, vegetal and body fluids. In this vein, the first 

implantation of a biofuel cell in the rat abdomen [1] have paved the way for future 

applications of biofuel cells for continuous supply of implanted electronic devices such as 

pacemakers, insulin pumps, etc. However, in spite of this promising evolution, there are 

still some issues to be resolved before enzymatic biofuel cells become competitive in 

practical applications. Two critical obstacles are short lifetime and poor power density, 

where both are related to enzyme stability, electron transfer rate, and enzyme loading. 

Our proposed design of bioelectrodes for enzymatic biofuel cells is based on a highly 

porous 3D nanostructured scaffold that allows high enzyme loading in a protective 

environment while allowing optimal flow of the “fuel” and oxygen containing solution. 

With a quite easy procedure to form enzymatic bioelectrodes, we recently achieved direct 

electron transfer (DET) between redox enzymes (glucose oxidase and laccase, 

respectively) and the nanotube matrix leading to a high performance glucose biofuel cell 

(GBFC)[2]. Furthermore, this biofuel cell setup could successfully be implanted inside a 

rat and delivered sufficient power out of the rat’s extra cellular body liquids to light a 

LED and a digital thermometer. However, even when some milestones could be overcome, 

some critical issues are still to resolve like long term stability and power output. In this 

context, some alternative approaches using redox mediators to optimize the electron 

transfer are presented. 

 

 

References 
[1] P. Cinquin, C. Gondran, F. Giroud, S. Mazabrard, A. Pellissier, F. Boucher, J.-P. 

Alcaraz, K. Gorgy, F. Lenouvel, S. Mathé, P. Porcu, S. Cosnier, PLoS ONE 2010, 5, 

e10476. 

[2] A. Zebda, C. Gondran, A. Le Goff, M. Holzinger, P. Cinquin, S. Cosnier, Nat. 
Commun. 2011, 2, 370. 

 

 

 


