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Effect of Titanium Surface Treatments Bond Strength and
Cytotoxicity in Titanium-Porcelain System

In-Sung Chung’, Chi-Young Kim and Sung-Min Choi

Department of Dental Lab. Science, College of Health Sciences, Catholic University of Pusan,
Busan 609-757, Korea

The objective of this study was to evaluate the influence of surface modifications on the bonding characteristics and
cytotoxicity of specific titanium porcelain bonded to milling titanium and cast titanium. Milling titanium and cast
titanium samples were divided into 8 test groups. These groups are as follow: i) sandblasted with particles of different
size of 220 pum and 50 pm, ii) different sequences of sandblasting treatment and etching treatment, iii) etched with
different etching solutions, and iv) preheated or not. The surface characteristics of specimens were characterized by the
test of mean roughness of surface and SEM. The bond strength of titanium-ceramic systems was measured by using
three-point bending test and SEM. The results show that the mean roughness of surface of sample sandblasted with 220
pum aluminum oxide increased and bond strength were higher than sample sandblasted with 50 pm aluminum oxide.
The mean roughness of surface decreased, but the bond strength increased when the samples sandblasted with 220 pm
alummum oxide were preheated. The sample sandblasted with 220 pm aluminum oxide after oxidized with occupational
corrostve agent [ (50% NaOH, 10% CuSQ, - SH,0) and II (35% HNOs, 5% HF) showed higher bond strength than
sample oxidized with 30% HNO; after sandblasted with 220 um aluminum oxide. Group NaCuNF220SP (milling Ti:
35.3985 MPa, casting Ti: 37.2306 MPa) which was treated with occupational corrosive agent I (50% NaOH, 10%
CuSOy - 5H,;0) and II (35% HNO;, 5% HF), followed by sandblasting with 220 pm aluminum oxide and preheating at
750°C for 1 hour showed the highest bond strength and significant differences (P<0.05). The method for modifying

surface of titanium showed excellent stability of cells.
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Table 1. Experimental groups of specimens used in study

Groups

Descriptions

1
(220SN)

@ Sand blasting (220 pm AL,O5)
@ Ultrasonic cleaning (30 min)
3 30%HNO; (30 min)

@ Ultrasonic cleaning (30 min)
® vacuum dry

™ (Reyes et al.,

2
(220SNP)

@ Sand blasting (220 pm ALOs)
(@) Ultrasonic cleaning (30 min)
3 30%HNO; (30 min)

@ Ultrasonic cleaning (30 min)

(® vacuum dry
©® Preheating (750 C 1 hr /(10C/min))

(50SN)

(D Sand blasting (50 um ALO;)
2 Ultrasonic cleaning (30 min)
3 30%HNO; (30 min)
Ultrasonic cleaning (30 min)
® vacuum dry

4
(50SNP)

@ Sand blasting (50 um ALO;)
@ Ultrasonic cleaning (30 min)
3 30%HNO; (30 min)

@ Ultrasonic cleaning (30 min)

(® vacuum dry
® Preheating (750°C 1 hr /(10 C/min))

5
(NaCuNF220S)

@D 50%NaOH, 10%CuS0, - 5H,0
(105°C/10 min)

@ Ultrasonic cleaning (30 min)
@ 35%HNO;, 5%HF (1 min)
Ultrasonic cleaning (5 min)
® Sand blasting (220 pm ALOs)

6
(NaCuNF220SP)

@ 50%NaOH, 10%CuS0, - 5H,O

(105°C/10 min)
@ Ultrasonic cleaning (30 min)
@ 35%HNO;, 5%HF (1 min)
@ Ultrasonic cleaning (5 min)
(5 Sand blasting (220 nm Al,O5)
® Preheating (750°C 1 hr /(10 °C/min))

7
(NaCuNF50S)

@ 50%NaOH, 10%CuS0, - 5H,0
(105C/10 min)

@ Ultrasonic cleaning (30 min)
@ 35%HNO;, 5%HF (1 min)
@ Ultrasonic cleaning (5 min)
(5 Sand blasting (50 um ALO;)

8
(NaCuNF50SP)

@ 50%NaOH, 10%CuS0, * SH,O
(105°C/10min)

@ Ultrasonic cleaning (30 min)

@ Ultrasonic cleaning (5 min)
(® Sand blasting (50 um ALO;)

® Preheating (750 C 1 hr /(10 C/min))
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Fig. 1. Average surface roughness in groups.
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Fig. 2. SEM photomicrograph of milling titantum surface
modified with surface treatment method.
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Fig. 3. SEM photomicrograph of cast titanium surface modified
with surface treatment method.
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Fig. 4. Means and standard deviations of bond strength between porcelain and titanium.
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