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The immobilization of biological active speciesh& crucial step for the fabrication of bio/chenhicacro-
electromechanical systems (BioMEMS). Several fieldsconcerned including biological analysis, cloaini
microreactors, environmental investigations andicdil diagnosis. The fixation of biomolecules ttghua
covalent bound and intermediate linker is one @ thost interesting methods. It allows a more stable
linkage than that through adsorption phenomena,gaves best access to the active site of the midecu
This work aims to covalently biofunctionalise a michannel using cold plasma polymerization.

First, microchannels measuring 50um width and 15@dgpth were etched in a silicon wafer. The firgele
supporting the microfluidic circuits was coated lwa thin film to get primary amine functions on the
surface. This aminofunctionalisation was perforrbgdolasma polymerization of allylamine monomer in a
home-built radio-frequency plasma reactor. Thelathne polymerization essentially involves the agnin
functionalities and/or the double bonds (1). We ehaeveloped a process to favour the double bonds
pathway, and thus promote the retention of amimetianal groups (fig.1). Infrared spectroscopy (R
and UV-Visible absorption analysis show that a pwy surface with 15 NpHmolecules/nrhis achievable.
This could permit a multipoint attachment of molesu Beside this, plasma polymerization enables the
amino-functionalisation of any surface with intagdhsensors within a few minutes. Finally, we uselass
substrate to close the microchannels. The last stepthe bio-functionnalisation is the enzyme
immobilization. We chose Trypsin (EC 3.4.21.4) agyene model. A glutaraldehyde solution was injected
into the microchannel and coupled to the aminatadase. This activation was followed by trypsin
immobilization and amine reduction (Fig. 2). Theveleped process allows us to obtain either a senféth
some scattered enzymes or a surface covered withnapgme monolayer, as shown by atomic force
microscopy (AFM) (Fig. 3) and X-ray photoelectrqrestroscopy. This feature is of a great importafoce
the analysis of enzymatic kinetics. To demonstthte efficiency of the immobilization process, trigpt
activity was monitored by fluorescent microscopygading to the hydrolysis reaction dlz-Benzoyl-L-
Arginine-7-Amido-4-MethylCoumarin (BA-AMC):

BA-AMC + H,O - Na-Benzoyl-L-Arginine + 7-Amino-4-MethylCoumarin (AMC)

The results obtained show that the immobilized ereyemains active for multiple use cycles (Fig. Hjis
feature is important for a best understanding dlyere catalysis in microchannels or for further gamps

applications.
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Figure 4: A microchannel (a)
observed with fluorescenct
microscopy before (a) and
after (b) the addition of the
substrate BA-AMC. In blue
the fluorescent product
(AMC) of the enzyme.
reaction.
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