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REVIEW ARTICLE SWU Dent J. Vol.17 No.2 2024

Surface Treatment of Titanium and Titanium Alloy to Improve
Bond Strength to Resin Cement: A review literature

Kwanhatai Khongkumbut* Tachakorn Kuntiyaratana** Pattarika Angkasith***
Arpaporn Pongpattarin**** Pisaisit Chaijareenont****

Abstract

Titanium and titanium alloy have been widely used as essential components in dental
implant systems. One of their applications is implant abutments, which support restoration for
dental implants. However, titanium abutments have aesthetic limitations due to their dense and dark
color, which can be shown through the peri-implant tissue. To deal with this challenge, a two-piece
abutment system has been considered, using a titanium alloy base attached to the abutment part.
This base can be connected to the zirconia abutment or directly to the crown using resin cement.
Adhesion between these two different types of materials is a critical factor influencing the durability
and success of the restoration.

Therefore, the surface treatment of both titanium and titanium alloy materials using mechanical
and chemical methods must be done to promote better adhesion with the resin cement, which will

contribute to increased success and longevity of dental implant restorations.
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Fig 1. A grayish appearance of titanium abutment on thin mucosa tissue.
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Table 1. Summary studies of surface treatment on titanium and titanium alloy using the alumina

oxide sandblasting and tribochemical silica coating methods.
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Table 2. Summary studies of surface treatment on titanium and titanium alloy using hydrogen

peroxide.
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Fig 2. An anodized titanium abutment on central incisors.
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50 lumsou (261.3 + 20.6 fheu) peviitba Aoy
meadi  wihazlisewaliiinruagpssssiiin

Carrier gas

& P Y] v a ' P a &
i SegAnmldaduiedn (Duwaanmaiagu
avtulnindluneanlsduunuiluiedtu (48)

—= Ar/O, gas

+ Jet system

——= Jet outlet

—* Alumina plate

"+ Sample

JUN 3 UAAYULHUMWUUULSTIALATBISEUUWANENT (AALUAIIIN Wang, 2020 (49))

Fig 3. A schematic diagram of the plasma system. (modified from Wang, 2020 (49))

25 MalEaiEas (Laser etching)
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M3LEENIW (Mode of failure)
ANNENTRITEIMSERRATEIe ey
fiiunsisaiuinfufagdnfniaisdu
sansoduunfiu 3 uuy fe 1. madsamw
finfin (adhesion failure) lapazwumMIUANKNA
soudazavRufIiUansTada 2. Madsamwidan

Wil (cohesion failure) AEWUNNTLANTNLA LURIU
geviandafin  wazwumsasieviandafnogi
V3usouserosiuin uas 3. MIusnweaw
(mixed failure) Feazwumsuanining lusuane
Yanfasiasdu  Swiumsuaniniiunusesse
woviuRnAUEIEnfa (14) Fousaslumaei 3

AN 3 LEAINISLEEEATWINDLAAAMNANINAINTEARATEHI INILTENNNIUNSLAS NN URT

AeABNLANAIINY nuandinRnsinsdu

Table 3. Evaluation of failure modes in adhesive interfaces of titanium with varying surface treat-

ments bonded to resin cement.
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