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ABSTRACT 

This work compares the topographical aspect of the surface and its chemical composition of a 

zirconia dental implant before and after artificial ageing. Two implants commercialized were 

analysed, both made from zirconia: Straumann ZLA Pure
™ 

Ceramic. The chemical tests 

performed allowed to identify the elements of the implants' surface and the topographical test 

was used to observe the surface of the implants before and after ageing. Both tests provide 

information about the alterations occur on the surface of the implant after ageing.  
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INTRODUCTION 

Pure zirconia has a monoclinic crystal structure at room temperature and transits to the 

tetragonal or cubic form at higher temperatures. In the zirconia system stabilized by yttrium 

oxide (as used for medical purposes) it is possible to obtain ceramics formed at ambient 

temperature with only the tetragonal phase, referred to as yttria-tetragonal zirconia policristals 

(Y- TZP) increasing the fracture toughness by raising the level of trust and durability. The 

metastable tetragonal phase and once present in sufficient quantities, when a tension is 

applied it can cause the conversion of the tetragonal phase to the monoclinic with associated 

volume expansion. This phase transformation, which is called transformation toughening, can 

put the crack under compression slowing its spread and increasing the fracture toughness, 

raising the level of trust and durability of products made with stabilized zirconia especially by 

yttria, as the case of the implants in this study (Y- TZP). 

The aim of this work is to investigate the effects of ageing on the surface of zirconia dental 

implants. For this purpose we use two Straumann
®
 zirconia implants Pure Ceramic ZLA

™ 

(nº1 for control and nº2 for testing). The tests made were: X-ray diffraction (XRD), scanning 

electron microscopy (SEM) with energy dispersive X-ray spectroscopy (EDS) and artificial 

ageing. 

 

RESULTS AND CONCLUSIONS 

In the X-ray diffraction analysis the implants have confirmed the existence of the base 

elements; monoclinic fraction of zirconium oxide was superior to the tetragonal fraction 

before and after artificial ageing; the zirconia implant on scanning electron microscopy 

showed fine and rounded grains and did not have topographic changes after ageing. 
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                                   (a)                                                                          (b) 

Fig. 1 - Percentage results of various chemical elements presents on the surfaces of the zirconia implant nº2 

before (a) and after (b) ageing. 

 (Before ageing) (After ageing) 

  

  

Fig. 2 - SEM results of implant 2 before and after ageing with a high magnification 
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