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The stability of plasma polymerized acrylic acid is a big issue for different applications,

and in particularly bio-applications. In this work water stable ppAA/MBA organic thin

films have been deposited with an atmospheric pressure air plasma jet. To obtain this

stability, MBA(N,N’’Methylene-Bis-Acrylamide), used as cross-linking agent, was

added to the AA precursor, which was sprayed directly in the plasma. After being

soaked for 24 h in water, no weight loss and no significant chemical change of the

coatings were obtained for optimized deposition parameters (25 kHz, 10m/min and a

MBA concentration of 0.05 g/mL in acrylic acid solution).This plasma process,

coupled to a home-made spraying system to inject the precursor, leads to very high

growth rates ranging from 1 to 13 10µm/min. The effects of the cross-linker

concentration in AA, of the jet speed and of the frequency on the properties of the

coatings were investigated. Two types of materials have been obtained depending on

the energy input into theplasma and in the growing film. This energy comes from the

plasma reactivity as well as its thermal effect. With a low energy (high jet speed and

low frequency), the films present a water soluble part with a certain organized

structure due to MBA molecules remaining on the surface and/or embedded in a

polymer matrix. When an ‘‘activation energy’’ is outreached, a more polymerized

material with a more amorphous structure is obtained. The cross-linker efficiency is

enhanced with power creating more chemical bonds(due to the opening of C=C bonds

in its structure) to form a network of polymeric chains. The cross-linked films obtained

have a higher degree of polymerization inducing a better stability to water. Both amide

and carboxyl groups in the films can be good candidates for biomedical applications

such as cell adhesion or to graft biomolecules such as enzymes.
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