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1. Silica coating with 30 #m silicon dioxide + silane,
Transbond Supreme LV paste (TCLV)

2. Silica coating with 30 £ m silicon dioxide + silane,
Transbond XT paste (TCXT)

3. Sand blasting with 50 #m aluminum oxide + si-
lane, Transbond Supreme LV paste (SALV)

4. Sand blasting with 50 #m aluminum oxide + si-
lane, Transbond XT paste (SAXT)

Silica coating-= intraoral sandblaster (MicroEtcher,
Danville engineering, San Ramon CA, USA)E ©] &3}
o] 30 um silicon dioxide (Colet sand, 3M ESPE,
Seefeld, Germany)Z E.2}7 baseo] 222 2 10 mm
Aol 1023 BAR AldEaa, kA 9
HPH 0 2 50 «m aluminum oxideE 10Z3F AL
sandblast X2 & 3tSith W] A9 21§ 2F A€
B2}A baseol| silane (ESPE-Sil, 3M ESPE, Seefeld,
Germany)g =X 58 ARAATh AxE
B basedl Z4Zte] HAAE ulE H Beple
Zofol] o2 ¢ L 7lIHA FARsATE o
of HAAE 2ALHE o83t AAIATL
Ortholux LED Z%71(3M Unitek, St.Paul, MN, USA)

Fig 1. SEM photomicrograph of ceramic bracket base (magnification x 30). A, New bracket, silica powders uncoated;
B, new bracket, silica powders can be seen; C, silica powders were removed from the bracket base after debonding

(modified ARI score 1).
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Fig 3. SEM photomicrograph of re-treated ceramic bracket base. A, B, C, Silica coated ceramic bracket. Silica par-
ticles can be seen (arrow)(magnification x 30, x 250, x 10,000); D, E, F, sandblasted ceramic bracket {magnification

x 30, x 250, x 10,000).
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EYEE rtest (independent t-test) S 52|55 0.05 et AtzZie
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Z+¢] modified ARI= Fisher®] A3 A HE 53 a3 HAA 9] TRl wE JAAE Ao] AR
fFel4F 00594 ARk of it independent ttest A3}E Table 1] 3 )3}
At} TCLV, TCXTT E% silica coatingS A3 A
AN sandblast 2] & Al Fo| H|sl] ADHATE
7} 98tAl =4t (p < 0.05). Silica coating T
Mx2| sandblast A2 F& vro] vt A3} A
Foll W2 felg zole AT p > 0.05).
Silica coating #]2]3+ T3} sandblast X &]d & & Slhca coating¥} &A1) F7 7+ wEFE-E Lol
T AAE] Fo §<¢to g B v base EH I Ef B7] A3 two-way ANOVA—‘ 3t ar pgkel 0.849
7t Mz YRk SHAIRE SEMO.Z #E Al F A o2 ME u3Fgo] Pee & F UATH (Table
oo Ed e etk F A¥EE BF AW 2).

ARoAR T 2 FAFE sandblast BTl E ] A

ull Seale 984 cts Cursor QOS5 (1598 cts) keM Fill Scale 1411 cfs Cursor: 0.018 (11139 cts)

Fig 4. Energy dispersive X-ray analysis. A, Silica coated bracket base surface; B, sandblasted bracket base surface.

Table 1. Comparative mean shear bond strength according to the two surface coating methods and the two types
of resin adhesives

Transbond Supreme LV 10.82 + 1.82 1.23 £ 1.16 17127 < 0.0001
Transhond XT 1150 + 1.72 176 + 1.39 17.027 < 0.0001

t , -1.049 -1.122

P 0.303 0.271

SD, Standard deviation.
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Table 2. Two-way analysis of variance (ANOVA) for analysis of reciprocal action between silica coating and adhesive
type

Model 1,406.249 3

Silica coating (SC) 1,400.700 1
Type of adhesive (A) 5.460 1
SC = A 0.088 1

195.148

468.75

< 0.0001

1,400.70 583.133 < 0.0001
5460 2273 0.137
0.09 0.037 0.849

Df, Degree of freedom.

Table 3. Modified adhesive remnant index scores for the groups tested

TCLV 15 1
TCXT 15 0 0
SALV 15 15 0
SAXT 15 15 0

O DO D

6 1 1 1
4 3 1 1
0 0 0 0
0 0 0 0

TCLV, Tribochemical silica coating + Transhond Supreme LV; TCXT, tribochemical silica coating + Transbond XT;
SALV, sandblast + Transhond Supreme LV; SAXT, sandblast + Transhond XT. BF, bracket fracture; EF, enamel

fracture.

Table 4. Comparison of adhesive remnant index
scores of rebonded brackets according to silica coat-
ing, and adhesive type

TCLV
TCXT SAXT

< 0.0001
< 0.0001

TCLV
SALV

TCXT 1.000
SAXT ~

Same abbreviations as Table 3; -, not applicable.
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ORIGINAL ARTICLE

Effect of tribochemical silica coating on the shear bond

strength of rebonded monocrystalline ceramic brackets

Young-Mi Jeon, DDS, MSD," Woo-Sung Son, DDS, MSD, PhD,” Sang-Wook Kang, DDS, MSD°

Objective: The purpose of this study was to investigate the effect of tribochemical silica coating on the shear
bond strength (SBS) of rebonded ceramic brackets using nano-filled flowable composite resin. Methods: A total
of 60 premolars were prepared and divided into 4 equal groups as follows: Tribochemical silica coating (TC) +
Transbond XT (XT), TC + Transbond supreme LV (LV), Sandblast treatment (SA) + XT, SA + LV. Treated ce-
ramic brackets were rebonded on the premolars using each adhesive. All samples were tested in shear mode
on a universal testing machine. Results: SBS of silica coated groups were high enough for clinical usage (TCLV:
10.82 £ 1.82 MPa, TCXT: 11.50 + 1.72 MPa). But, SBS of the sandblast treated groups had significantly lower
values than the tribochemical silica coated groups (SALV, 1.23 + 1.16 MPa; SAXT, 1.76 £ 1.39 MPa; p < 0.05).
There was no difference between the shear bond strength by type of adhesive. In the silica coated groups, 77%
of the samples showed bonding failure in the adhesive. In the sandblast treated group, all bonding failures oc-
curred at the bracket-adhesive interface. Conclusions: The result of this study suggest that newly introduced
nano-filled flowable composite resin and tribochemical silica coating application on debonded ceramic bracket
bases can produce appropriate bond strengths for orthodontic bonding. (Korean J Orthod 2010;40(3):184-194)
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