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NH2-siloxane layers deposited in an Ar-N2 microwave afterglow using
3-Aminopropyltriethoxysilane (APTES): how to improve the amino-group

retention?
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Amino-functionalized layers have gained a high interest in the field of immobilization

of bioactive molecules, improvement of implants biocompatibility and adhesion

enhancement. Plasma deposition of APTES is a promising way to obtain dense and

substrate-adherent siloxane coatings with amino-functionnalization. Nevertheless, we

have shown in a previous work that the conservation of the primary amine functional

groups during the deposition process constitutes a challenge. In order to obtain

coatings with optimal properties, the objective is thus to determine experimental

conditions that allow the formation of a dense siloxane network while efficiently

incorporating the highly reactive amino-groups contained in the precursor. To that

aim, a thorough understanding in the involved mechanisms during the deposition

process is needed.

In this work, the interaction of APTES vapor with an Ar/N2 surfatron microwave

afterglow at reduced pressure (5-10 mbar) is studied. In order to increase the

amino-group retention in the layer the microwave power is pulsed with low repetition

frequency (from 2 to 50 Hz). Both the coatings and the gas phase compositions are

studied. The chemical composition of the deposited layers is defined using FTIR and

XPS analyses and the amino group quantification is performed by chemical

derivatization in a dedicated chamber directly connected to the reactor. To determine

how the precursor fragmentation and recombination occurs in the afterglow,

time-resolved OES, FTIR and MS measurements are performed on the gas phase.

We show how the pulsation of the microwave excitation influences the coating

properties and the amino-groups retention. Correlations between the gas phase

composition and the deposited layer chemical properties are established, allowing us

to go further in the understanding of the deposition mechanisms.
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