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Sandblasted and Acid-etched Process Optimization of the Dental Implant

PANG Jun—-de, WANG Yang, LIN Zeng
(School of Mechanical Engineering and Automation, Northeastern University, Shenyang 110819)

Abstract: In this paper, sandblasting and acid—etching (SLA) process on titanium surface was investigated
to improve the surface properties of dental implant. Firstly, the titanium surface was roughened by SLA. The
proportion of 0. 5-2 pm pores and the average contact angle of titanium surface were analyzed by the orthogo-
nal experiment method, which was able to obtain the optimized process of SLA. The optimum parameters are
selected within the test range, that is; materials of sandblasting (TiO,), etching temperature (100 C), etch-
ing time (20 minutes) and acid concentration (60% H,SO, : 10% HCl : H,O=1:1: 2). Secondly, the opti-
mum parameters were applied to titanium and real dental implants. The surface morphology, contact angle,
adhesion of osteoblast and chemical composition of titanium and dental implants were analyzed by means of
scanning electron microscope (SEM), contact angle meter and energy dispersive spectrometer (EDS). The re-
sults show that the contact angle of titanium surface is uniform and its value is up to 67°, which is good for
cells to attach and survive. Micro-sized porous structure is obtained both on the titanium and on the real dent-
al implant surface; while the surface morphology varies in different parts of the dental implant.
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Fig. 1 Schematic of the dental implant
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Table 1 Factors and levels of the mix orthogonal experiment

Levels A-etching time/min  B-acid concentration =~ C-materials of sandblasting D-etching temperature/ C
1 15 High TiO, 75
2 20 Low SiO, 100
3 25
4 30
F2 EXHBER
Table 2 Results of the orthogonal experiment
A B C D Indexes
No. 1 ) 3 A Proportion of Average contact angle/
the 0. 5-2 pm pores/ % )

1 1 1 1 1 12.8 91. 37

2 1 2 2 2 65.0 71.23

3 2 1 1 2 44.0 80. 59

4 2 2 2 1 84.5 60. 87

S 3 1 2 1 56.0 77.18

6 3 2 1 2 64.5 71.82

7 4 1 2 2 66. 0 77.10

8 4 2 1 1 60.0 82.59
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Table 3 Analysis of the orthogonal experiment
Factors
Indexes
A B C D
I 38.90 44.70 45.32 53.33
Il 64. 25 68. 50 67.87 59. 88
1l 60. 25
63. 00
Proportion of the R 25.35 23.80 22.55 6.55
0.5-2 pm pores/ % SS 852.19 1132.88 1017.01 85. 81
MS 284. 06 1132.88 1017.01 85. 81
DF 3 1 1 1
F-value 289. 86 1156 1037.76 87.56
Significance Significance Significance Significance Non - significance
I 81. 30 81.56 81.59 78.00
70.73 71.63 71.60 75.19
I 74.50
v 79. 84
Average contact R 10. 57 9.93 10. 01 2.82
angle/ (") SS 142.97 197.31 199. 90 15. 88
MS 47.66 197. 31 199. 90 15. 88
DF 3 1 1 1
F-value 3.50 14. 51 14.70 1.17
Significance Non-significance Non-significance Non-significance Non-significance
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