Author’s Accepted Manuscript

Enzymatic Glucose/Oxygen Biofuel Cells: Use of
Oxygen-Rich Cathodes for Operation under Severe
Oxygen-Deficit Conditions

The principal internatioaal Journal devoted to research, design, development and
biosensors and boelectronics

‘applcaton of

Itthipon Jeerapan, Juliane R. Sempionatto, Jung-
Min You, Joseph Wang

www.elsevier.convlocate/bios

PIIL: S0956-5663(18)30754-1
DOI: https://doi.org/10.1016/j.bi0s.2018.09.063
Reference: BIOS10803

To appear in:  Biosensors and Bioelectronic

Received date: 7 August 2018
Revised date: 14 September 2018
Accepted date: 18 September 2018

Cite this article as: Itthipon Jeerapan, Juliane R. Sempionatto, Jung-Min You and
Joseph Wang, Enzymatic Glucose/Oxygen Biofuel Cells: Use of Oxygen-Rich
Cathodes for Operation under Severe Oxygen-Deficit Conditions, Biosensors
and Bioelectronic, https://doi.org/10.1016/j.bi0s.2018.09.063

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.


http://www.elsevier.com/locate/bios
https://doi.org/10.1016/j.bios.2018.09.063
https://doi.org/10.1016/j.bios.2018.09.063

Enzymatic Glucose/Oxygen Biofuel Cells:
Use of Oxygen-Rich Cathodes for Operation

under Severe Oxygen-Deficit Conditions

Itthipon Jeerapan, Juliane R. Sempionatto, Jung-Min You, Joseph Wang*
Department of NanoEngineering, University of California, San Diego, La Jolla, CA 92093, USA.

josephwang@ucsd.edu

Abstract

A glucose/oxygen biofuel cell (BFC) that can operate continuously under oxygen-free conditions
is described. The oxygen-deficit limitations of metabolite/oxygen enzymatic BFCs have been
addressed by using an oxygen-rich cathode binder material, polychlorotrifluoroethylene
(PCTFE), which provides an internal oxygen supply for the BFC reduction reaction. This
oxygen-rich cathode component mitigates the potential power loss in oxygen-free medium or
during external oxygen fluctuations through internal supply of oxygen, while the bioanode
employs glucose oxidase-mediated reactions. The internal oxygen supply leads to a prolonged
energy-harvesting in oxygen-free solutions, e.g., maintaining over 90% and 70% of its initial
power during 10- and 24-hour operations, respectively, in the absence of oxygen. The new
strategy holds considerable promise for energy-harvesting and self-powered biosensing

applications in oxygen-deficient conditions.
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