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Surface, 1§ B: Anodized surface, 15 C: RBM (HA blasting) surface, 15 D: CMP (calcmm methaphosphate) coating surface©] t}.
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Table I. Classification of experimental implants

Groups Surfae type N
Group A Machined surface 5
Group B Anodized surface 5
Group C RBM surface 5
Group D CMP surface 5
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1. Machined 2. Anodizing 3.RBM 4.CMP

Fig. 1. Surface treated disc.
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Table II. Distribution analysis for surface roughness by implant surface
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2) 434 A1) e 264 E3k Aol Ls
Y& 49 EAF 24 (One-way ANOVA)= 3ko] =5
A3 dlolel 7 3471 SPSS 110S AF&3lo]
skt AT AR BAE F S8 1
Scheffé A} 715 (Post Hoc Test)2- 3FA T} £ ) A
737 A3 A7k 5%, 10 T8 155 ]t

3 QEBE EW 545} 4% Ake] F E3} (main
effects)$} W3 28 &7} (interaction effects)S FA35}7]
913 ]2 244 24 (Two-way ANOVA)GI S o

4) AZTE 27 A2 ﬂ%éé%**#ﬁﬁégal €
HHA E 2A}V6}17] Y3f Pearson A AA FE 31Tk
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E %9 Aol whet Fre] 2ol 7k SlEA
0}% A3}, o] =5 00590 4] F gko] 273470, P 3k

00 2 EA 2] 8- Ado] 010}\1‘4{’1‘3]3]@]]) FEHA
FM SAZ 9 AL B719]8) Scheflé AL AEH 2
3} RBM (m = 1.69), CMP (m = 1.58), Anodized (m =0.78) 1.
2] 31 Machined (m = 0.18) =2 2 1}$t31 RBM¥} CMPy}

Groups Mean SD Pvalue Scheffé PHT
Machined 0.18 0.05
Anodized 0.78 0.14 0.000* Machined < Anodized
RBM 1.69 026 <(CMP=RBM)
CMP 1.58 0.16
Total 1.05 0.64

*P<.05
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Fig. 3. SEM photographs of surface treated titanium. A (X 500), B (X 1,000)
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o] Apol 7} FAH o2 AYA ThEA] &7] 9 5td
Scheffé AMZ %3815tk 1 27} Anodized EWH 9] 7§
(m=1770)7} 713 £& A7} vhgkal, RBM W A2
g7 (m = 27867} 1 thr o & £ A7 Uitk
1 9HA CMP (m = 66.28)¢} Machined (m = 70.52) 3% ]
2o Ae AdA o r Aol 4 Fsirh wet
CMP$} Machined 71 A 2] €] 73-%- 2549 Apo]= Al
FHF AT FAARI frel ol flslt

2) AlZtel & Z 2 2}l

A2 7 el w2 253 o] WshE f-2] G5 0.050 A
SAAR Fref Aol fle AR Ysith (Table IV). B3
Scheffé A}% 72 A3} AA] 1529 A% (m = 44.80)7}
7V e A vgkn 1ok 102 (m=4501)7 52
(m=4559) <= 0 2 1}gk o} 71 Zpol o g FA A Q1

o o
g AE T

Table I11. Distribution analysis of wettability by implant surface treatment

3) 32 A2 A7 Zof] mE A 54 Afo] 4

UZHE 39 A I} AZE A 2] e 2573
9] F 37} (main effects)©} W& 28 & ¥} (interaction
effects)7} I=A] GolE 7] $JaA] o] EAF B4 (Two-
way ANOVA)S 319 th. Table V= 2t EH A 2] 9} A 7} A]
1 A5 0 Hit ) £ AAkE 3 2 gh 320 3l Table
VIE 7+ 82F A (source)d A5 3 (sum of squares),
T A5 (mean squares)?t ZLof| 3 Bot= F 53 P ghe %
SERRIERE X

o] 7 0.050014 L A4 A A Table I, TV e} mf
VA Z JEHE F9 A Wl e A3 F
23 atole BAA ool ARy (F gt =
423.494, P 5k =0.000) 7 2} A 7tol| wh& 3570 o] = 8.7
= AR freld ol AT (F 3k =0.132, P k= 0.877).
IH Aot A A7te] ws A8 g3 A F ghol
0.013, P gko] 1.0000. 2 BAAS o2 2= 771 8l

At

—

o] obel Bt W A= (Fig SN A= A 2HH 0 2
Q) & 4= Itk A7t ol whebd] 2 JBRE A A
o) g 3 &9 B ARE 4% A 4 2
A2l 2840 34 Bitel Wak glovk A3} Az
PSS B A AL fAe) T A5t Fa)

AlZre] 15 2L gle Ao 2 Ve
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Groups Mean SD F value P-value Scheffé¢ PHT
Machined 70.52 8.00
Anodized 17.70 2.66 Anodized <RBM
RBM 27.86 452 135.59 0.000* < (CMP=Machined)
CMP 66.28 3.70
Total 45.59 24.20
*P<.05
Table IV. Distribution analysis for wettability by the time
Time Mean SD F value P-value Scheffé¢ PHT
5 sec 45.59 24.20
10 sec 45.01 2430
15 sec 4480 2429 0.006 099 13sec= Isec =3see
Total 45.13 23.85
*P<.05
Table V. Mean and SD of wettability by the time
Groups 5 sec 10 sec 15 sec
Machined 70.52 (8.00) 7034 (7.83) 70.12 (7.68)
Anodized 17.70 (2.66) 16.70 (2.18) 16.42 (1.95)
RBM 27.86 (4.52) 27.60 (4.49) 2746 (4.57)
CMP 66.28 (3.70) 65.40 (3.88) 65.20(3.89)
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Fig. 5. Change of surface wettability by the time processing.

Fig. 4. Photographs of surface wettability. 1: Machined surface 2: Anodized surface 3: RBM surface 4: CMP surface.
A, after 1 second B, after 2 second

C, after 3 second D, after 4 second

Table VL. Distribution analysis of wettability by the time

Source Sum of Squares df Mean Squares F value P value
Surface properties 3233342 3 10777.81 423494 0.000*
Time 6.70 2 335 0.132 0.877
S.properties™ time 1.94 6 0.32 0.013 1.000
Corrected Total 1221.59 48
*P<.05
Table VILI. Corelationship wettability with surface roughness
Groups Wettability Mean Surface Roughness Mean Pearson r Pvalue
Machined 7049 0.18 -0.189 0.501
Anodized 17.65 0.78 -0.140 0.619
RBM 27.88 1.69 0.061 0.830
CMP 66.52 1.58 0.256 0.358
Total 45.64 1.05 0234 0.071*
*P<.1,"P<.05
3. EEAM2/of e BHETOt He4o| du e et
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[LE |
BE A7 RN QEeEe 42 TR ol
#W Ao wE Aegd e gl FAAAE & 7] 918 FEL PYPES AA Bk ATk Albrekisson*
71913l Pearson 3 HA+E %1?& 7‘%# Machined (r = - & bl et B An| st A JEHESL Ex4 0
0.189, P 3t =0.501)2} Anodized (r =-0.140, P 3% = 0.619)= A5 Agtz2 o] ¥3F glo] 21 HER o] iAo
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F7HUT T A g AR BAE S8 A, SdvlH, Bel 2 o] FRsithn st
< ik Zefoll 944 dZEC] THA o A7 ThtR Y
S0l A Ho] o3 9tk o2 g e YETE
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2.Blo|Elw AlH 9] 2505 A ¢ 27} Anodizing,
RBM, CMP, Machined group?] <=4 & £& 2134, =
o AE7r-9 Wlth 18v CMPS} Machineds= &
o] & ket 2ol 7} §IATH (P < .05).

3. A1z 2 A5 o) Msle BE AdwdlA] 9]
g ntel 2ol 7} gle Ao &2 ygkth. 742he] Al 9
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3l 2po] 7} gl A o= Ugith (P> .05).

4. 39 Azl W A FHzEe] FAAAE
271913} Pearson 4} A|5E ©] & g+ 2 2} Machined
o} Anodized= 52 2 3 8A 571 2 HH RBM
7 CMP= 9] & F A7 it 22y 4 7
A WY AT FAAL] Frel -2 gl

olAyo] A3E Kol invinodol| A YZSHES] A A
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ORIGINAL ARTICLE

Wettability of titanium implants

depending upon surface properties

Young-Soo Han', DDS, Sang-Wan Shin**, DDS, MPh, PhD, MSc
'Graduate Student, *Professor, Advanced Prosthodontics,
Graduate School of Clinical Dentistry, Korea University

Statement of problem: When an implant is fixed, a fixture comes into contact with a tissue fluid. Adhesion of a tissue fluid to a surface of implant is various case by case.
Purpose: The ultimate goal of this work is to analyze a correlation between a surface roughness and wettability of implant specimens. A measurement for wettability is per-
formed considering 4 types of specimen implant with surface treatments different from each other to investigate the change of wettability with the elapse of time. Material and
methods: Firstly, 20 specimens of titanium were prepared. The specimen were made of a commercial Titanium Grade IV with the diameter of 10 mm and the thickness of 1 mm.
According to the method of surface treatment, the specimens were classified into 4 groups of 5 specimens per group. Group A: Machined Surface Group B: Anodized surface
Group C: RBM (HA blasting) surface Group D: CMP (calcium methaphosphate) coating surface. Surface roughness of specimen was measured using SV-3000S4 (Mituyoto,
Japan). The measurement was based on the standard of JIS1994. Sessile drop method was used to measure the wettability, which measures contact angle between implant disc
and saline with the time interval of 5, 10, and 15 seconds. SPSS 11.0 was used to analyze the collected data. In order to analyze the difference of wettability and surface roughness
according to implant surface treatment method. The statistical significance was tested with the confidence level of 95%. Pearson’ s correlation coefficient was used to evaluate the
correlation of surface roughness and wettability. Results: The difference of surface roughness was statistically significant in the order of Group C (1.69 + 0.26), Group D (1.58
+ 0.16), Group B (0.78 - 0.14) Group A (0.18 &= 0.05). The wettability has also a statistically significant difference, which was in the order of group B (17.70 + 2.66), Group
C(27.86 £ 4.52), Group D (66.28 £ 3.70) Group A (70.52 + 8.00). There was no difference in wettability with the passage of time. Conclusions: 1. The surface roughness
was high in the order of RBM, CMP, Anodized, Machined group (P < .05). 2. The wettability was high in the order of Anodized, RBM, CMP, Machined group (P < .05). 3.
There was no statistical significance in the correlation of surface roughness and wettability. (J Korean Acad Prosthodont 2009,47:12-20)
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