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tiong AHE3F A P, gingivalis, P, intermedia, A.
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3ol AME- 7 e Baskich

U=FE 79 2L 729 2FRAv7} gl
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AR FZ A A7olA Baisa glon P
o et AR ol M= B8R glok £ A
T A7 JETES] B Al 7P 5313
A Aoz 4 FU)-BE Aute} A ALL-d
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1. eR|E

1) Ay 2y

A7 10mm, 0] 2mme] timnium YEF 2dE
AR AL sandblasting® A& $3) rough pure titani-
um implant9} FYEF THIHE 2X= & F7 A2t
/(Neoplant, NEOBIOTECH, KOREA)3}${ thFigure 1),

2)37|-2% 20|

Microprophy™(Danville Engineering Inc., USA)E
55psi &8 Bl A FFr9t B PHsodium bicarbon-
ate, sodium laurel )& 2:12 E¥3F % 10mm A
oA EA}s}e] AHE-8F A TK Figure 2).

3) CO2 2j|O]A

COz #Flo)A(Dream Pulse I, DAESHIN, KOREA)
£ 27 400nm, &8 5W, d-pulsed mode(3}3} 4]
10ms, 3 WML 20HZ) 2, =2 A7} 1029 IH
Ble] ALE-3H 3 tHFigure 3),

4) Soft Diode 2{|0|A]

34 904nm¢] Soft Diode #|¢]&](Dens Bio-Laser,
Dong-Yang Medical, KOREA)E F &9 27mW, 3
A BFE-F 15Hz9] Pulsed moded]|A] 6027t ZA}5}
S tHFigure 5),

5) Miptstpag S

F2H8}4= 4 4*(GREEN Pharm,, KOREA)E ETF ¥
FRret T3l 10mMe] FE2 AR AR
=g

6) Toluidine Blue O Solution
Toluidine Blue O(J.T. Baker Inc,, GREAT
BRITAIN) 0,1g& 1L9] BT H ZF9 EFsly

100ug/mLo] H & A|Za}e] A3} T,

2, g7l

Table 1, Treatment methods of control and test groups

Group Treatment

Control Air-powder abrasive 1min, + Distilled water 1min.

Test 1 Control + COz laser with dry condition (10 sec.)

Test 2 Control + COz laser with 10mM Hydrogen Peroxide (10 sec.)
Test 3 Control + CO:z laser with wet condition (10 sec,)

Test 4 Control + Soft Diode laser(1 min,) with Toluidine blue O sol,
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BE 23L& Microprophy™E o]-&3F F7)-2¢
ArkE 187 s F FF-E 1230 AdE
t} o]FA Aeld REE UxToR sigen,
Z e ellA COz2 HoJAE 1027 M3t 23S 4
17, 10mMe] Fiseas %Q‘H 8}ol| A
CO: Flo|A & 1027 H2lg 8L 4Y 27, Ae
AP F 3t COz Hlo|A & 1023t A2 23
£ ¥ 37, 100ug/mLe] Toluidine blue O solution
& 137 F43 3 gAE B Soft Diode 0]

& 187 Aelg 3 SRE 127 A3 2y
& @@ 47 0.2 313t Table 1),

R HEN /Y

HEW 2% &4 7])(Non-contact Surface Roughness
Profilometer, ACCURA-1500F, Intek, KOREA)& ©]
f3te] A Y] F4 74 3mmojhe) E e
9]2]2 0 & 100um X 100um Z7]¢] AAY B <%
A4S 221, 330 E A7 0 8 Bl AR 24
£ %8} Ra(Mean Surface Roughness, nm)Zt-& 73F
¥ Gt BH A7 T3 tHFigure 4),

3) BE MR 20

XA 42} ¥47](X-ray Photoelectron Spectros-
copy, ESCALAB 220I-XL, VG Scientific instrumnent,
England)& o]-8-3t] EW Az|d Ztzte] ARy
£ oo Hf 2 x2 mme] UM BH A
& ARy 2HEYT 0 E BHRYE A3
) B3 ZAIL aomic %E AXTE Y, @21

)& Zkzke] o)) sl +1.002) ¥$jollA] A5
S1cHFigure 6).

4) 8Y Mg

Windows$8- SPSS ver, 10,0(SPSS Inc,, USA)E A}
|3t 2zt 7o 39 AV gy BFUAE
T8kl £ A el o3t HolA Al B A
A7) H3tE P27 EA] gelry] 98k One-
way ANOVA testE o|-§-3te] FA| Az|stsrt

., S
1. B0 HE Y

BY 2% 2478 B3 HE 34d A7|(Ra)e=
2T ellA] 846,50nm, A8 1394 772.33nm, A1¥
2:94] 723.50nm, AH 3woA] 828.50nm, ZLE]3L
A 4779 836, 56nmE 23 £ K Table 2). T3
37] B Avpgke AlBE Uiz v wdled Az
Aejoll A oz HolAE 1027 HF 43 18,
10mM&] T3l 4 8o COz Hlo| A & 1027F A
28 A8 27, 295 T 3¢l COz FoJAE 102
ZF Aelgr A¥ 37, 218l3 100 #g/mLe] Toluidine
blue O solution® 187+ F48 & G4 H B
Soft Diode do]A& 187t Ag)sly 2552 187
AT Y 47 BF H 10 A7) gho) Wk,
A 27X P e g BYov BAF R
F-9] 3k o] & Kol A= ASkTHp)0.05)(Table 3).

Table 2, Mean and standard deviation of the surface roughness (nm)

Control Test 1 Test 2 Test 3 Test 4
Mean 846,50 772.33 723,50 828,50 836,56
S.D, 21,49 12,23 27.41 9.22 43.86

Table 3, Statistical difference of the titanium surface roughness between control group and test groups (p {0,05)

Test 1 Test 2 Test 3 Test 4
Difference with control 74.17 123,00 18.30 9.93
Sig. 443 085 992 999




Table 4,

Results from XPS-analysis of control and experimental model surfaces (+1,0 Atomic %)

Elements in atomic %

Treatment
Ti O C Na cl
Control 17.56 49,05 17.82 15.23 0,34
Test 1 8.20 43,40 15.04 32,01 1.35
Test 2 15.89 50.39 21,17 11,21 -
Test 3 10.25 34.49 16,15 32.26 6.85
Test 4 11.81 36.07 16,05 29.39 6.74

2 BHME BY

X-A Bz} B 704 BAE 948 EE A
HellX 242 Ti, O, C, Na, Clo} A& e, 37]-
B AvlE AJE 183 FH5E AFS g2
o X 2AH)= 2+t 17.56, 49,05, 17.82, 15.23, 0,34
atomic %} Tie AT E5o|A 2Tt v]s)
a9, 09} cof vl Ad 278 AYs o
E AN dxF v]ef 243 10mMe)
Farslsa LA COz Fo|AE 1027 A&g A
A 27oA Ti, 02 H] &2 242} 15,89, 50,39 atomic
%2 2T 7 AR Tid) B &L Az
Aol Al COz HOJAE 1027 A3 g 179
A 7P egten, A9 379 478 7P AR A
& e ATHTable 4),
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v vja] AYEE ARG 53 B350
Inme] WHo|BZ QJEAE FH 2x9| Y=
Hel7} glow, AJHe 3H BE) 7HEs Aol
Ut} A% i B AAVRa)yE Y JTYE
EHY IFE H3) /M Bol AR EHE 842 B
He) u) A &W(profile)d| A 7]@&A o N3 Hek
(peak)s} 3H(valley)2] 2r&2Q] Hato|tt, Keller
T Abshala) Ml Ratol i HH A7) g
ol tist AollA e E FHETY A3z B9
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o] Welido] JIEIE 9 AFHE Yo F
WAL glon, tetht = UE 393 4o ¢
¢lo] Algte] 23 HolE HAEE 9 o83 EAole
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A gk JTJAE B 5F A gt Ko
A] Mouhyi®& 873 E]olA CO: Ho|AE AL
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AH &7 oha SRS, epA] cof 24t 09
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-Abstract-

The Evaluation of the atomic composition and the surface
roughness of Titanium Implants following Various Laser
treatment with air-powder abrasive

Tae-Jung Kim, Sung-Bin Lim, Chin-Hyung Chung

Department of Periodontology, College of Dentistry, Dan-Kook University

Various long-term studies have shown that titanium implants as abutments for different types of prostheses
have become a predictable adjunct in the treatment of partially or fully edentulous patients, The continuous
exposure of dental implants to the oral cavity with all its possible contaminants creates a problem, A lack of
attachment, together with or caused by bacterial insult, may lead to peri-implantitis and eventual implant faik
ure,

Removal of plaque and calculus deposits from dental titanium implants with procedures and instruments
originally made for cleaning natural teeth or roots may cause major alterations of the delicate titanium oxide
layer, Therefore, the ultimate goal of a cleaning procedure should be to remove the contaminants and restore
the elemental composition of the surface oxide without changing the surface topography and harming the sur-
rounding tissues,

Among many chemical and mechanical procedure, air-powder abrasive have been known to be most effec-
tive for cleaning and detoxification of implant surface, Most of published studies show that the dental laser
may be useful in the treatment of peri-implantitis, COz laser and Soft Diode laser were reported to kill bacteria
of implant surface,

The purpose of this study was to obtain clinical guide by application these laser to implant surface by means
of Non-contact Surface profilometer and X-ray photoelectron spectroscopy(XPS) with respect to surface rough-
ness and atomic composition,

Experimental rough pure titanium cylinder models were fabricated, All of them was air-powder abraded for
1 minute and they were named control group, And then, the COz laser treatment under dry, hydrogen perox-
ide and wet condition or the Soft Diode laser treatment under Toluidine blue O solution condition was per-

formed on the each of the control models,

The results were as follows :

1. Mean Surface roughness(Ra) of all experimental group was decreased than that of control group, But it
wasn't statistically significant.

2. XPS analysis showed that in all experimental groups, titanium level were decreased, when compared with
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control group,

3. XPS analysis showed that the level of oxygen in the experimental group 1, 3(COz laser treatment under
dry and wet condition) and 4(Soft Diode laser was used under toluidine blue O solution) were decreased,
when compared with control group.

4, XPS analysis showed that the atomic composition of experimental group 2(CO: laser treatment under
hydrogen peroxide) was to be closest to that of control group than the other experimental group,

From the result of this study, this may be concluded. Following air-powder abrasive treatment, the COz laser
in safe d-pulse mode and the Soft Diode laser used with photosensitizer would not change rough titanium sur-
face roughness, Especially, CO: laser treatment under hydrogen peroxide gave the best results from elemental
points of view, and can be used safely to treat peri-implantitis,

Key words : titanium implant, peri-implantitis, COz laser, soft Diode laser
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