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Perspective pentru un nou biocatod de

potential ridicat — noi proprietati ale
enzimelor redox imobilizate pe nanostructuri
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WOncept of bienzymatic membrane-less biofuel cell (BFC)
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JMotlvatlon for new material electrode
e High catalytic coverage:
— large amount of active enzyme;

e Large active area of electrode:

— using hierarchical carboneous materials two-
generations CNT's

e Exploring specific properties of bio-nano
Interactions. El; A; k

P =Ex|—
\ EO‘

cat’




aWytik &
(°3“ se,)d‘

Analytische Chemie — Elektroanalytik & Sensorik RUHR-UNIVERSITAT BOCHUM

Z
O
o ~’\\}

. El@é

."9'9/ 3

S, °
55 e’

|. Large active
area electrode



Analytische Chemie — Elektroanalytik & Sensorik RUHR-UNIVERSITAT BOCHUM

Graphite electrode surface
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=~ Composite material:
CNT/CMF onto carbon paper
Preparation:
e ittt
LP-CNT growth l
electro-
depositicn
3K ,—
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(LP-CINT: Long Primary Carbon nanotube; 55-CNT: Short Secondary Carthon nanotube)

N. Li, X. Chen, L. Stoica, W. Xia, J. Qian, J. ABmann, W. Schuhmann, M. Muhler
Adv. Mater. (2007), 19, 2957-2960
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EIS characterisation of CNT/CMF
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Properties:

eLow ohmic resistance => no potential loss;

eRatio active/geometric area=200;

eNon-restrictive diffusion of enzyme substrate.

N. Li, X. Chen, L. Stoica, W. Xia, J. Qian, J. ABmann, W. Schuhmann, M. Muhler
Adv. Mater. (2007), 19, 2957-2960
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Various supports
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ll. Exploring specific
bio-nano interactions
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Any
specific bioelectrochemistry of HRP

@ these new materials?
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-53 mV / pH unit

.~ & Bioelectrochemistry of HRP-heme
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./ Bioelectrocatalytic current for
H,O, reduction at +600 mV
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J Bioelectrocatalytic current for
H,O, reduction at +600 mV
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-%\/ H,0, biosensor at +400 mV
@ no O, involvement
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Amperometric responses of the HRP/PHA-CNTs/CF/GR biosensor were recorded by
additions of H,0, in N,-saturated PBS (pH 7.0) at +400 mV
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Is ,,glucose based cathode” a promising candidate?
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«,\/ Conclusions

3D-hierachical carbon nanostructures:

— present excellent characteristics for large active area
and enhanced/”novel” bioelectrocatalysis of known
redox enzymes;

Biocathode enzyme:

— Yes, indeed, high potential biocathode functioning on
glucose/oxygen is feasible at in-vivo conditions (pH, CI)
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