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Table 1, Treatment methods of control and test groups

Group Treatment

Control Unused

Test 1 Long time room air

Test 2 Test 1 + Air-powder abrasive Imin + Distilled water 1Imin
Test 3 Test 1 + Citric acid 1min + Distilled water 1min

Test 4 Test 1 + Citric acid 3min + Distilled water 1min

Test 5 Test 1 + Tetracycline 1min -+ Distilled water 1min

Test 6 Test 1 + Tetracycline 3min + Distilled water 1min
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3) SEM study
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Table 2, Results from XPS-analysis of control and experimental model surfaces( A +1,0 Atomic %)
Elerments in atomic %
Treatment
T 0 C N

Control 201 50.9 27.8 1.2
Test 1 11.2 385 49.0 13
Test 2 10.3 436 44 4 1.7
Test 3 183 492 325 0
Test 4 113 38,4 49,1 1.2
Test 5 11.9 373 50.8 0
Test 6 115 36.7 51.8 0

Table 3, Visual differences of the titanium model surface alteration between control group and test groups

Test 1 Test2 Test3 Test4 Test5 Test6
Observerl 0 0 0 0 0 0
Observer2 0 0 0 0 0 0
Observer3 0 0 0 0 0 0
Observer4 0 0 0 0 0 0
Observer5 0 0 0 0 0 0
Total 0 0 0 0 0 0
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-Abstract-

The XPS and SEM Evaluation of Various Technique for
Cleansing and Decontamination
of The Rough Surface Titanium Implants

Sun-bong Kim, Sung-Bin Yim, Chin-Hyung Chung
Department of Periodontology, College of Dentistry, Dankook University

Osseointegrated titanium implants have become an integral therapy for the replacement of teeth lost, For
dental implant materials, titanium, hydroxyapatite and alumina oxide have been used, which of them, titanium
implants are in wide use today. Titanium is known for its high corrosion resistance and biocompatability,
because of the high stability of oxide layer mainly consists of TiOz,

With the development of peri-implantitis, the implant surface is changed in surface topography and element
composition, None of the treatments for cleaning and detoxification of implant surface is efficient to remove
surface contamination from contaminated titanium implants to such extent that the original surface elemental
composition,

In this sights, the purpose of this study was to evaluate rough surface titanium implants by means of scan-
ning electron microscopy(SEM) and X-ray photoelectron spectroscopy(XPS) with respect to surface appearance
and surface elemental composition,

Moreover, it was also the aim to get the base for treatments of peri-implantitis,

For the SEM and XPS study, rough surface titanium models were fabricated for control group. Six experi-
mental groups were evaluated: 1) long-time room exposure, 2) air-powder abrasive cleaning for 1min, 3) bur-
nishing in citric acid(pH1) for 1min, 4} bumishing in citric acid for 3min, S) burnishing in tetracycline for 1min,
6) burnishing in tetracycline for 3min, All experimental treatments were followed by 1min of rinsing with dis-
tilled water,

The results were as follows:

1. SEM observations of all experimental groups showed that any changes in surface topography were not

detected when compared with control group, (750X magnification)

2. XPS analysis showed that in all experimental groups, titanium and oxygen were increased and carbon was

decreased, when compared with control group,

3. XPS analysis showed that the level of titanium, oxygen and carbon in the experimental group 3(citric acid

treatment for 1min, followed by 1min of distilled water irrigation) reached to the level of control group,

4. XPS analysis showed that significant differences were not detected between the experimental group 1 and

the other experimental groups except of experimental group 3. The Ti, level of experimental group 2, air-
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powder abrasive treatment for 1min followed by 1 min of saline irrigation, was lower than the Ti, level of
tetracycline treated groups, experimental group 5 and 6,

From the result of this study, it may be concluded that the 1min of citric acid treatment followed by same

time of rinsing with distilled water gave the best results from elemental points of view, and can be used safely
to treat peri-implantitis,

763



