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Optimization of low pressure plasma polymerization of allyl glycidyl ether for
deposition of water-stable epoxy-rich layers.
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The surface functionalization is an important step for immobilization of biomolecules

(antibodies, enzymes, DNA, etc.) for biosensing and bioelectronics applications.

Recently, the epoxy surface functionalization gain considerable interest thanks to the

easy, efficient one-step covalent binding of biomolecules induced by a rapid reaction

between epoxy and amine groups, including primary, secondary and even tertiary

amines. Nevertheless, there are just few papers dealing with the deposition of epoxy

layer by plasma polymerization, although some promising results were obtained by

plasma polymerization of glycidyl methacrylate. Unfortunately, this compound was

found to be highly toxic. The plasma polymerization of non-toxic ally glycidyl ether

(AGE) was pioneered by Thierry et al. However, the reported high thickness loss

(40%, after 24 h in methanol) of AGE plasma polymers would be a problem for

bio-application of these layers.  In this work the low pressure plasma polymerization of

AGE is thoroughly studied. Different discharge parameters including plasma power

(P), duty cycle (D.C.), monomer flowrate (F) and pressure are varied in order to

optimize the conditions for deposition of stable epoxy-rich layers. The IR

spectroscopy, chemical derivatization and X-ray photoelectron spectroscopy were

employed to characterize layer chemistry, whereas the spectroscopic ellipsometry

was used for the determination of the layer thickness. Analyses revealed that the

influence of duty cycle, power and AGE flowrate can be summarized by a

macroscopic parameter W/F=P*D.C./F. The AGE fragmentation is increasing with

W/F. The pressure in the reactor has a strong influence of the monomer

fragmentation. The retention of epoxy groups increases by a factor of 4, when the

pressure is increasing from 10 to 50 Pa. Finally the layers remain stable at -20C for

several weeks and they demonstrate thickness loss below 1% after 1 day in water.
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