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Bio-inert diamond surfaces as novel candidates
for bio-electronics applications

P. Bergonzo'*, M. Bonnauron', J-C. Arnault?, J. de Sanoit', M. Nesladek'

"CEA-LIST, CEA-Saclay, Bat 451, Gif-sur-Yvette, F-91191, France
2CEA-DRECAM, CEA-Saclay, Bat 462, Gif-sur-Yvette, F-91191, France

Bioelectronics is a rapidly progressing field at the junction of physics and
biochemistry. Diamond shows attractive properties dues to its remarkable bioinertness. It is a
promising candidate for bio-electronic devices as it shows good electronic and chemical
properties, can be grown single-, poly- or nanocrystalline, either by homo-epitaxy or by
hetero-epitaxy on a variety of substrates. Further, the high acoustic velocity makes diamond
surface layers good candidates for wave confinement for SAW detection devices. Similarly,
its high Youngs modulus makes it attractive for bio sensing applications based on cantilever
structures. Further to the high bioinertness of diamond, the high electrochemical stability, and
optical transparency finally also provide diamond with high interests for electrochemical or
optical biodetection.

Conductive diamond electrodes can be obtained using Boron doping and are now
finding increasing use in electrochemistry, as a result of their stability and reproducibility,
which is effectively coupled with a wide operating potential window, low background currents
and a resistance to electrode fouling. Although much of the original work has tended to focus
on bare, macroscopic electrodes manufactured from polycrystalline diamond, interest has
begun to focus on the use of different forms of diamond, the development of
ultramicroelectrodes, and the use of surface functionalisation methods. To attach bio-
molecules to diamond, photochemical surface modifications can be applied. Here we analyse
the functionalisation of boron-doped diamond surface electrodes. For example, biotin was
attached to diamond surfaces and characterized using X-ray Photoelectron Spectroscopy
(XPS), Atomic Force Microscopy (AFM) as well as fluorescence analysis. XPS analysis and
spectrum interpolation led to the identification of the species on the surface in order to
highlight the surface coverage and attachment of the grafted film. AFM measurements
highlighted the non-mononuclear aspects of the diazonium electrografting. Such a study can
serve as a demonstrator for the further diamond modification with more complex recognition
structures such as proteins or enzymes in the view of bio-sensor developments.
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