Accepted Manuscript

Effect of ion implantation on the physical and mechanical properties of
Ti-Si-N multifunctional coatings for biomedical applications

A. Shypylenko, A.V. Pshyk, B. Grzeskowiak, K. Medjanik, B. Peplin-

ska, K. Oyoshi, A. Pogrebnjak, S. Jurga, E. Coy BaTA
PIl: S0264-1275(16)31113-3

DOl: doi: 10.1016/j.matdes.2016.08.050

Reference: JMADE 2203

To appear in:

Received date: 17 June 2016
Revised date: 28 July 2016
Accepted date: 15 August 2016

Please cite this article as: A. Shypylenko, A.V. Pshyk, B. Grzeskowiak, K. Medjanik, B.
Peplinska, K. Oyoshi, A. Pogrebnjak, S. Jurga, E. Coy, Effect of ion implantation on the
physical and mechanical properties of Ti-Si-N multifunctional coatings for biomedical
applications, (2016), doi: 10.1016/j.matdes.2016.08.050

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/10.1016/j.matdes.2016.08.050
http://dx.doi.org/10.1016/j.matdes.2016.08.050

Effect of ion implantation on the physical and mechanical properties

of Ti-Si-N multifunctional coatings for biomedical applications

A. Shypylenko ", A.V. Pshyk®®, B. Grzeskowiak ?, K. Medjanik ¢, B. Peplinska?, K. Oyoshi¢,
A. Pogrebnjak®, S. Jurga ¢, E. Coy™

#NanoBioMedical Centre, Adam Mickiewicz University, Umultowska 85, PL 61614 Poznan, Poland
> Sumy State University, Rymskogo-Korsakova 2, 40007, Sumy, Ukraine

¢ Lund University, MAX IV Laboratory, Fotongatan 2, 225 92 Lund, Sweden

9 National Institute for Material Science (NIMS), 3-13 Sakura, 305-0003, Tsukuba, Ibaraki, Japan

¢ Faculty of Physics, Adam Mickiewicz University, Umultowska 85, 61-614 Poznar, Poland

Corresponding Author *: andshy@amu.edu.pl

Co-Corresponding Author*: coyeme@amu.edu.pl

Abstract

In the present work, multifunctional Ti-Si-N coatings have been deposited using CAVD
method with the aim of studying their chemical, physical, structural and mechanical properties.
Coatings of Ti-Si-N were modified by high-intensity ion implantation using copper ions with dose
D = 2x10*" ions/cm? and energy E = 60 keV. The results demonstrated that ion implantation has an
effect on the grain size, hardness, and Young modulus of the Ti-Si-N coating. Additionally, the
effect of Cu implantation on the bioactive properties of coatings was investigated by contact
antimicrobial essay. The results show a high release of Cu ions in the cultivation liquid and the low
efficiency of the <20% Cu doping towards E. Coli bacteria. Our results bring understanding to the
low dosage ion implantation of multifunctional surfaces towards applications and general

drawbacks of ion implantation as bioactive tailoring method.
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Introduction

Nowadays, one of the priorities in the development of science and technology is the creation
and manufacture of novel materials. These efforts are fuelled by the increasing interest and
applicability of the nanomaterials. An important area of research in nanomaterials and

nanotechnology is the surface engineering, which includes the creation of multi-component (multi-
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