LBNL-60315 Abs.

To be presented at
2006 MRS Fall Meeting
November 27 - December 1, 2006
Hynes Convention Center ® Boston, Massachusetts

Antibacterial Silver-containing DL.C and ta-C coatings: A Comparative Study
(Symposium D: Biosurfaces and Biointerfaces)

J. L. Endrino'?, M. Allen’, R. Escobar Galindo?, J.M. Albella®, A. Anders'

' Lawrence Berkeley National Laboratory, Berkeley, California
2 Instituto de Ciencias de Materiales de Madrid, Madrid, Spain
SUNY Upstate Medical University, Syracuse, New York

May 26, 2006

Corresponding Author:
Jose L. Endrino
1 Cyclotron Road, MS 53
Berkeley, California 94720-8223
Tel. (510) 486-6081
Fax (510) 486-4374
jlendrino@Ibl.gov

This work was supported by the U.S. Department of Energy, under Contract No.
DE-AC02-05CH11231 with the Lawrence Berkeley National Laboratory. J. L. Endrino
acknowledges financial support from the Marie Curie Outgoing Fellowship Grant MOIF-

CT-2005-021951.



Antibacterial Silver-containing DLC and ta-C coatings: A Comparative Study
(Symposium D: Biosurfaces and Biointerfaces)

J. L. Endrinol’z, M. Allen3, R. Escobar Galindoz, J.M. Albella2, A. Anders!

' Lawrence Berkeley National Laboratory, Berkeley, California
2 Instituto de Ciencias de Materiales de Madrid, Madrid, Spain
SUNY Upstate Medical University, Syracuse, New York

Hydrogenated diamond-like carbon (DLC) and (hydrogen-free) tetrahedral
amorphous carbon (ta-C) coatings are known to be biocompatible and chemically inert.
For these reasons, both of these materials are strong candidates to be used as a matrix that
embeds metallic elements with antimicrobial effect. In this comparative study, we have
incorporated silver into hydrogenated DLC coatings, obtaining DLC:Ag, synthesized by
plasma based ion implantation using methane (CH,4) plasma, while simultaneously
depositing silver from a pulsed cathodic arc source. In addition, we have grown
tetrahedral amorphous carbon — silver composite coatings, ta-C:Ag, using a dual-cathode
pulsed cathodic-arc source. The silver atomic content of the deposited samples was
analyzed using glow discharge optical spectroscopy (GDOES). For both DLC:Ag and ta-
C:Ag coatings, the pulse frequency of the silver cathodic arc was adjusted in order to
obtain samples with approximately equal silver content. The deposited films were
characterized by X-ray diffraction and Raman spectroscopy. The bactericidal efficacy
against cytotoxicity was evaluated for both DLC:Ag and ta-C:Ag samples deposited on
24-well tissue culture plates.



