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Diamond Microelectrode Arrays for neuroelectronic interfaces

Processing routes

- Optimised Activation treatment 

→ Reactivity ~ Pt

- Electrochem window ~ x2 Pt

* M. Bonnauron, Diamond'07 (2007)

Cells on diamond :

Context and Motivation

Electrochemical characterisation

Biocompatibility Studies

2D MEAs

Acknowlegements

Diamond : attractive properties for bio-sensing applications : 

- Bio-inertness, 

- High electrochem stability

- Optical transparency, 

→High interests fro neural activity studies. 

Challenges : 

- Identify novel routes for MEA fabrication

- Avoiding RIE for scalable and ease of process

→ Selective nucleation for direct patterning

Aims : 

- Biocompatibility studies

- 2D and 3D Microelectrode array structures

- up to 256 and towards 600 pixels

- towards spinal chord studies as well as retinal interfacing
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Stability after 1500 cycles

Extremely stable electrochem behaviour 

was assed during more than 1500 cycles 

of voltammetry between -0.3 V & 0.3V 

100 µm

Retinal bipolar cells

Patterned cortical neurons, 

On polylysine pattern (DIV 10)

Dark field Bright field

k0 (cm/s)

Before activation 0.00086

After activation 0.085

k0 = (R.T/nF) (F.Rt.S.Co)
-1

Two approaches : 

• Selective patterning using BEN on metal strips / lines

• Selective nanoseeding patterning

BNCD

Metal

Passivation

Glass

Patterning using SiO2 masks

In collaboration with 

→ No RIE step

• From BEN on Si

• From nanoseeding on glass

3D MEAs

→ As good as glass (control)

http://www.inserm.fr/fr/

