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INTRODUCTION: Zirconium-based materials 

are widely used for dental applications due to its 

excellent aesthetic and mechanical properties1. 

Despite of these properties, zirconia is known to 

be bioinert and thereby no stimulation of bone 

growth is achieved2. To achieve the clinical 

success rate, several efforts have been made to 

improve and accelerate osteointegration by surface 

modification or surface coating3. Hydroxyapatite 

(HA) coating on the zirconia substrate provide 

better bone-bonding capacity. The combination of 

a glass/ZnHA composite and a glass-infiltrated 

zirconia substrate could increase both the strength 

and the bioactivity of the implant. The purpose of 

the study to evaluate the mechanical and biological 

response of glass/ZnHA composite coating on the 

glass infiltrated zirconia. 

METHODS: The glass containing SiO2, Na2O, 

and Al2O3 as major components were prepared by 

melt-derived method, and ZnHA was prepared via 

the sol-gel method. Commercial pre-sintered 

tetragonal yttria-doped zirconia discs were divided 

into six groups depending on the surface coating: 

untreated zirconia as a control specimen (Z), 

ZnHA coated on sandblasted zirconia (ZH), ZnHA 

coated on glass-infiltrated zirconia (ZGH), a 

7glass/3ZnHA composite coated on glass-

infiltrated zirconia (7G:3H), a 5glass/5ZnHA 

composite coated on glass-infiltrated zirconia 

(5G:5H), and a 3glass/7ZnHA composite coated 

on glass-infiltrated zirconia (3G:7H). Surface 

morphology, surface topography, phase analysis, 

flexural strength and coating adhesion strength of 

specimens were evaluated. In-vitro bioactivity was 

examined using Murine pre-osteoblastic (MC3T3- 

E1) cell. The data were statistically analyzed using 

one-way ANOVA and Tukey's HSD test at a 

significance level of 0.05. 

RESULTS: The coating microstructure of Zn-HA 

with or without glass composite is distributed 

evenly, observed from FE-SEM. The XRD reveals 

that the crystal structure of tetragonal yttrium 

doped zirconia as the major constituent, with the 

co- existence of the calcium zirconium oxide. The 

presence of coated HA is also confirmed along 

with a small amount of β-TCP. Interestingly, new 

crystalline peaks of (Albite) Sodium Calcium 

Aluminum Silicate were detected for the all glass 

infiltrated specimen. The flexural strength of 

7G:3H group nearly had no effect and is 

comparable with zirconia. The maximum bonding 

strength was achieved in the composite coatings on 

glass infiltrated zirconia. Whereas, the ZnHA 

coated specimen exhibits the least value. The FE-

SEM images of the bonding interface shows mixed 

failure. MC3T3-E1 cells on all coated surface 

showed increased contact to each other and firm 

adhesion to the surface. The density of cell on 

ZnHA coated and 3G:7H, 5G:5H composite coated 

specimen were increased greatly compared to 

zirconia.  

DISCUSSION & CONCLUSIONS: The 

composite coatings on the glass-infiltrated zirconia 

displayed better mechanical properties than the 

pure ZnHA coating due to the newly formed 

crystalline phases. MC3T3-E1 cells adhered to and 

spread well on the composite coating surfaces. The 

cell viability results revealed that the glass/ZnHA 

composites demonstrated a superior bioactivity of 

osteoblast cells compared to uncoated zirconia. 

These results show that the glass/ZnHA 

composites on the glass-infiltrated zirconia 

structure are suitable for use as hard tissue implant 

coatings. 
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