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

 
P. Bergonzo1*, M. Bonnauron1, J-C. Arnault2, J. de Sanoit1, M. Nesladek1 

 
1CEA-LIST, CEA-Saclay, Bât 451, Gif-sur-Yvette, F-91191, France 

2CEA-DRECAM, CEA-Saclay, Bât 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. 
 

Contact and presenting author 

Philippe BERGONZO 

Current affiliation : French Atomic Energy Commissariat (CEA-LIST),  

 DRT/LIST/DETECS, Centre d'Etudes de Saclay 

: 91191 Gif-sur-Yvette 

E-mail:  philippe.bergonzo@cea.fr 

Telephone: +331-69-08-40-53 

Professional Experience  

Since March 1994 : Research Assistant and Research Manager 

Currently head of the Detector Technology laboratory at the French Atomic Energy 
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Management and Development of a research activity : new electronic materials 

development, such as synthetic diamond, for specific applications and radiation 

detection. 

! Material Growth, Device Fabrication, Process Optimisation 

! Optimisation of the Elaboration conditions  

! Material Characterisation device developments for specific industrial applications ( 
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Training 

2007 : HDR : February 2007 : Le diamant synthétique appliqué à la détection : De la 

compréhension du rôle des défauts à l’optimisation des performances. 
1994 :  Ph.D. in Electronic Materials at the University College London (United Kingdom) 

(Laser Processing and surface Science laboratory) : New applications of excimer lamps to 

the photo-CVD of dielectric thin films. 

1990 :  DEA (French Master) on Integrated electronic devices (INSA Lyon)  
1990 :  French Engineering Diploma from the National Institute of Applied Sciences  Lyon 

(physics, electronics, !-electronics) 

 
Scientific Communications - Over 150 contributions in scientific journals, Attending as 

author to over 70 meetings and international conferences. 17 times invited to international 

conferences 

Member of several diamond conference committees and editorial scientific committees 
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