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INTRODUCTION: Physical vapor deposited 

(PVD) coatings are widely used in the dental 

market for aesthetic reasons. The most common 

materials in this given application are TiN 

coatings and diamond-like carbon (DLC) 

coatings due to their aesthetic properties 

combined with biocompatibility and their wear 

resistance. Currently new challenges are 

imposed by the market, especially regarding the 

aesthetic properties of dental implants, therefore 

the main goal is to achieve colours similar to 

gingiva (gum), skin and teeth. In this context, 

TiCN based coatings are regarded as a promising 

coating material due to their inherent pink 

colour. 

METHODS: TiCN coatings with a pink colour 

have been produced by (Scalable Pulsed Power 

Plasma) S3p technology. The coatings are 

characterised in terms of structure by X-ray 

diffraction (XRD) and chemical composition by 

electron dispersive spectroscopy (EDS) and 

elastic recoil detection analysis (ERDA). The 

coatings topography is also analysed in 

comparison to arc coatings by scanning electron 

microscopy (SEM) and profilometry. The colour 

stability in corrosive environments is also 

reported, for which the coatings were immersed 

in 25 wt.-% NaCl solution for 34 days. The 

substrate materials were made of Ti6Al4V alloy 

and SS316L. The saline solution was refreshed 

every 7 days, and the colour was measured by 

spectrophotometry in order to determine the CIE 

L*a*b* colour parameters. The variation of 

colour of as-deposited coating and coating 

immersed in saline solution is determined by the 

calculation of ΔE parameter. The samples were 

also visually inspected by optical light 

microscopy in order to evaluate the presence of 

corrosion. 

RESULTS: BALIMED TICANA consists of a 

multilayer coating featuring 3 layers of TiCN 

with gradual increase in carbon content, ranging 

from 3 at.-% up to 10 at.-%, as determined by 

EDS and ERDA. The chemical composition and 

texture in the top layer provide the characteristic 

pink colour. The coating consists of a fcc-TiCN 

structure, as determined in XRD analysis. The 

use of S3p technology provides a clear 

advantage over arc evaporation technology since 

the number of droplets and particles is largely 

reduced. The coating shows a stable colour 

(ΔE=0.7) after 34 days of immersion in solution 

with 25 wt.-% NaCl without any sign of 

localized corrosion. 

 

 
Fig. 1: Scanning electron microscopy (SEM) 

top view micrographs with comparison of S3p 

BALIMED TICANA and typical arc coating. 

Picture of colour achieved with BALIMED 

TICANA on dental abutment. 

DISCUSSION & CONCLUSIONS: 

BALIMED TICANA is a multilayer TiCN-

based coating with pink colour, obtained via 

introducing a carbon content of 3 at.-% to 10 at.-

%. The coating is deposited by S3p technology, 

providing highly smooth surface combined with 

high level of hardness.  
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