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DiaMiD: Diamond Microfluid Devices for 

genomics and proteomics  
 

PROJECT DESCRIPTION 
DIAMID project was focused on manufacturing a diamond microfluidic device for quick separations of 
biomolecules by electrophoresis.  

The selection of optimal material and optimal manufacturing technologies was a key issue in designing a 
new generation microfluidic device. Diamond’s extreme properties such as the highest known thermal 
conductivity, remarkable bio-adhesion properties, high electrical resistivity and chemical inertness, made it a 
great material for this application. Especially the very high thermal conductivity coefficient, comparable to 
monocrystalline diamond, gives the possibility of very efficient dissipation of Joule heating from diamond 
electrophoretic microchip. This allows to manufacture the new generation microdevices.  

Diamond Electrophoretic Microchips were manufactured with transfer moulding method. Firstly, 
microstructures in silicon have been prepared. Standard photolitography, SiO2/Al masking layers and high 
aspect ratio plasma etching (Bosch process) were used to form vertical walls of deep shapes in silicon (150 
µm – 250 µm). Thick polycrystalline diamond layer was deposited  on the surface of pre-shaped silicon 
substrates with a 5 kW microwave plasma CVD (MPCVD) reactor using H2/CH4 source gas mixtures.  
These silicon substrates were finally etched-off (so-called moulding technique) to release diamond chips with 
deep microchannels (Fig.1). Polycrystalline diamond microstructures, 25 � m wide and 250  � m deep have 
been obtained. 

  
Fig.1. Diamond Electrophoretic Microchip with four microchannels (general view) 
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Fig.2. Diamond Electrophoretic Microchip with four microchannels (SEM image of microstructures) 
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