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CARBOXYL FUNTIONALITIES PRODUCTION: WATER RESISTANT
ETHYLENE/ACRYLIC ACID PLASMA FILMS

Bianca Rita Pistillo

1

, Alberto Perrotta

1

, Giacomo Ceccone

2

, Roberto Gristina

3

, Riccardo

d'Agostino

1

, Pietro Favia

1

.

1

University of Bari, Bari, Italy .

2

European Commission, Institute for Health and

Consumer Protection, Ispra (VA), Italy .

3

Institute of inorganic methodologies and

plasmas  (IMIP-CNR), Bari, Italy

pistillo@chimica.uniba.it

The formation of plasma deposited materials made from organic molecules by means

of PE-CVD is a technologically attractive way to obtain films with unique properties, e.g.

adhesion, wettability, selected chemical functionalizations, etc. It has been shown that

the chemical character of plasma deposited films can be controlled by varying external

plasma parameters. When the tuning of external plasma parameters does not allow to

control surface concentration of functional groups or film stability, a plasma

co-precursor is needed. Several co-precursors as styrene, hexane, etc. have been

investigated in order to optimize values for the retention of functional groups.[2]

Kobayashi et al. have shown that ethylene polymerization in a RF glow discharge allow

the production of a highly crosslinked amorphous polymer. [3] Based on foregoing

papers this study was devoted to realize for the first time stable plasma deposited

Ethylene/Acrylic Acid (pdEthAA) films with different concentration of COOH groups.

These functionalities have potential applications in biomaterial field as platforms to

immobilize biomolecules such as peptides, glucides and its derivatives. Different

deposition regimes and their effects on chemical composition and homogeneity of

pdEthAA coatings were investigated before and after water soaking by means of XPS

and WCA analyses. Surface analyses have revealed extraordinary stability of these

films, a percentage of C3 (COOH/R) equals to (11.5 ±0.5) after one day of water

soaking was found. Furthermore Toluidine Blue O Test has been used to quantify the

amount of COOH groups on the coatings, confirming XPS analyses. [4] Use of ethylene

as co-precursor could be a potential help to realize several thin films with specific

surface functionalities owing to its ability to supply a high crosslinking degree of

coatings and subsequent stability in water media. Preliminary biological in vitro

experiments with eukaryotic cells have been performed in order to assess cell behavior

on these surfaces.
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