
SINGLE ENZYME MODIFIED ENZYMATIC BIOFUEL CELL 

POWERED BY GLUCOSE

Algimantas Kaminskas1, Asta Kaušaitė-Minkštimienė1

1Vilnius University, Faculty of Chemistry, NanoTechnas - Center of Nanotechnology and Materials Science, Vilnius, Lithuania;

algimantas.kaminskas@chgf.stud.vu.lt

65th International Conference Open Readings 2022,

March 15-18

Introduction

Due to abundance in nature, availability in all organic tissues and relatively high energy density, glucose has been widely studied and considered to be an

ideal renewable fuel source for biofuel cells (BFCs) [1]. For glucose oxidation, redox enzymes are most commonly used. High enzyme selectivity to

analyte provides the possibility to construct particularly small membrane-less BFC, which in the future may be adapted in the field of implantable medical

devices [2]. However, despite all the advantages and scientific progress, no BFC powered by glucose is efficient enough to be long-lived and applied

practically. During this work, in order to increase glucose BFC efficiency, with both anode and cathode electrodes modified with a single GOx

enzyme, was constructed and operation was investigated.
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Fig. 1. The basic scheme and working mechanism of the bioanode

Conclusion

The obtained data indicates that GOx immobilized on both anode and cathode increases the power output and constructed EBFC can generate electricity

using glucose as the main fuel source.

Fig. 2. The basic scheme and working mechanism of the bicathode

Fig. 5. Effect of pH on the performance of the proposed 

EBFC: (A) Polarization and (B) power density curves
Fig. 4. Effect of glucose concentration on the 

performance of the proposed EBFC: (A) Polarization 

and (B) power density curves

Fig. 3. Effect of the addition GOx modification cathode on the 

performance of the proposed EBFC: (A) Polarization and (B) 

power density curves
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