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Titanium and its alloys are successfully applied as an implant material in dentistry. However, one of the common 
problems associated with this metal is inflammation of the soft tissues due to allergic reaction to Ti and V ions. Another 
concern is that titanium alloys are prone to low tissue formation in the immediate vicinity of the implant surface resulting 
in voids for possible bacterial activity [1]. Enhancements and protection of the surface of titanium is needed in order to 
improve the growth of the tissues while limiting the growth of bacteria. Yttria-stabilized zirconia (YSZ) and lithium 
disilicate ceramics due to its good mechanical, chemical stability and biocompatibility are most common materials used 
in dentistry. These ceramics are used as the base material for dental crowns and partial fixed dental prostheses in account 
of its functional and aesthetic properties [2]. Coatings of YSZ and lithium disilicate ceramics on titanium implants might 
be a promising approach to augment mechanical and biocompatibility properties of titanium [3]. 

The aim of this work is to obtain monophase, uniform, crack-free YSZ and lithium disilicate ceramic coatings via 
sol-gel process distinguishing high biocompatibility and low bacterial activity.  

A stable YSZ sol was prepared by mixing zirconium acetate and yttrium nitrate with complexing agent acetylacetone 
diluted in isopropyl alcohol. After obtaining stable tetragonal phase YSZ sol was coated on silicon, titanium and titanium 
nitride (TiN) coated titanium by spin coating method. The optimal concentration of YSZ sol for homogenous coatings 
was researched to be 3%. The first coatings on silicon were annealed in argon atmosphere at 800 °C. Nonetheless, heating 
coatings on titanium to such temperature resulted in formation of oxide layer even in inert atmosphere heating conditions, 
which was observed to be negligible and tetragonal phase of YSZ was still obtained when annealing temperature was 
changed to 650 °C. The surface of coatings was characterized by scanning electron microscopy (SEM) and X-ray 
diffraction (XRD). Coatings on titanium with vapor deposited titanium nitride layer in comparison to coatings on silicon 
or titanium resulted in less cracked surface (figure 1). The cell growth proved the biocompatibility of YSZ coatings to be 
independent of a number of deposited layers. Withal, improvements in uniformity of coatings are hoped to be made by 
changing sol composition. 

In case of lithium disilicate synthesis from lithium dissolved in ethanol and then combined with tetraethyl 
orthosilicate (TEOS) led to mixture of two different yet stable phases: orthorhombic lithium metasilicate Li2SiO3 and 
orthorhombic lithium disilicate Li2Si2O5 [4]. In synthesis, where lithium methoxide was mixed with TEOS without any 
additional solvents, pure phase of lithium disilicate was achieved (figure 2). Nevertheless, solvent suitable to sustain 
lithium disilicate phase is needed to be found in order to start using these sols for coating purposes. 

 

 10 20 30 40 50 60 70 80

In
te

ns
ity

 (
a.

u.
)

2

 Synthesized Li
2
Si

2
O

5

 PDF2# 00-072-0102

 

Fig. 1. SEM image of YSZ deposited on Ti/TiN 
substrate 

Fig. 2. XRD graph of obtained pure orthorhombic 
lithium disilicate phase 
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