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ABSTRACT: Titanium and Zirconia are one of the most widely used biomaterials for dental implants. Titanium has
an excellent osseointegration but has insufficient mechanical resistance and the zirconia implants are used in anterior
regions. So, TiZr alloy( Roxolid) was introduced that increased mechanical resistance than titanium alloys with
similar biocompatibility to bone tissues. In this narrative review, the authors discuss various properties of TiZr alloy

and use of these as implant materials due to their superior properties.
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INTRODUCTION:

Titanium is the most widely used biomaterial for dental implants. Titanium has admittedly excellent osteointegration
ability, but its mechanical strength or corrosion resistance is insufficient in some cases, where reduced-dimension
implants are required or the corrosive environment is severe, like those containing chlorides or fluorides and toxicity.
To improve the properties of titanium implants, the binary titanium-zirconium alloy has emerged as a good candidate
for implant use, particularly in these demanding conditions. [1] Titanium (Ti) alloy is the main material used for

manufacturing dental implants due to its excellent mechanical properties and biocompatibility.[2,3]

Zirconia implants were developed for use especially in the anterior region; specifically, the anterior region has a thin
gum and bone tissue, which may reveal the greyish colour of the titanium implant. [4] Since the smaller diameter
titanium implants mainly have high failure rates in the posterior regions. [5] It was reported that Ti ions are the
causative factor of peri-implant mucositis , which can further induce severe peri-implantitis with alveolar bone
resorption [6,7] The TiZr alloy (Roxolid) originated from mixing an alloy of Ti with 13%— 15% of Zr. This alloy has

increased mechanical resistance than titanium alloys, with similar biocompatibility in the bone tissue.[8 ] Because of
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this feature, TiZr alloy is recommended when manufacturing small diameter implants, mainly in regions with high

occlusal overload. [9,10]

Binary titanium-zirconium alloys have been studied as promising alternatives for Ti implants. The commercial Ti-
15Zralloy (Roxolid, Straumann) has been the major subject of numerous binary Ti-Zr alloys-related studies and has
gained wide recognition in laboratory studies and clinical practices.[ 11 ] The use of narrow Ti-Zr implants can allow
for expanded prosthetic options while also reducing or eliminating the need for bone grafting. This will result in a

reduction in patient morbidity, cost and treatment time making patients more accepting of implant therapy. [12]

PROPERTIES:

The tensile strength and fatigue endurance limit of Ti-15%Zr alloy were found to be higher than those of grade 4
titanium, without reducing the tensile elongation or the fracture toughness.[13] The main reason for the
electrochemical superiority of the alloys was related to a thicker and denser passive film on the Ti-Zr alloy surfaces
that were reinforced by the ZrO oxide [14] The TiZr alloy is biocompatible material, [15,16] [Sista S, Wen C,
Hodgson PD, Pande G. The influence of surface energy of titanium—zirconium alloy on osteoblast cell functions in
vitro. J Biomed Mater Res A. 2011;97:27-36.][ Bernhard N, Berner S, de Wild M, Wieland M. The binary TiZr
alloy—a newly developed Ti alloy for use in dental implants. Forum Implantol. 2009;5:30-39.] and it has a tensile
strength 2.5 to 3 times greater than that of Ti alloy and also Zr. [5] Moreover, the presence of Zr in the implant

increases its corrosion resistance in biological fluids, decreasing the release to the tissues. [17,18]

TiZr alloy has demonstrated significantly higher fatigue and tensile strengths than conventional titanium implants [5]
The TiZr SLActive implant surface improved osseointegration compared to Ti implants with the SLActive surface.
[19] A high elastic recovery capability, indicating a high strength and low modulus, is essential for many load-bearing
implants and dental applications [20] Implant materials with lower elastic moduli (closer to that of human bone) can
reduce the stress-shielding effect [21] Accordingly, Ti-Zr alloys with low moduli are preferable for implant materials.
The main reason for the electrochemical superiority of the alloys was related to a thicker and denser passive film on

the Ti-Zr alloy surfaces that were reinforced by the ZrO oxide. [22]

DISCUSSION:

The interaction strength between implant and bone surface for TiZr alloy was higher than Ti. [23,24] Mu” ller et al
., [25] conducted a 5-year follow-up study comparing 3.3-mm diameter TiZr implant with Ti grade IV in mandibular
implant-based removable overdentures. The authors reported a success rate of 95.8% for TiZr alloy implants and

92.6% for Ti grade IV implants. For implants in the posterior regions, it may be desirable to choose TiZr alloy
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implants since studies have shown a success rate greater than 95% and approximately 100% survival.[26,27] Small
diameter implants made of Roxolid showed high survival (98.7 % after one year, 97.3 % in 3 years) and success

rates. [28,29]

CONCLUSION: The Roxolid implant material showing superior properties than titanium and zirconium. Still long
term clinical studies may require in the future. Existing literature assuring that, this combination of titanium (82%-

85%) and zirconium (13%-15%) (Roxolid) may shift the paradigm in implant materials.
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