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AzFYole] a1 Ao mE HXe] AdEE A7) Hs 90 M2l 5Y-TZP
#] 2 siY} o} (Rainbow High Shine, GENOSS., Gyeong—gi Do, Korea) 825 tJA= &
HZ AlES AZstolnt o] o] AldMES (HDEAAY A4 &2 (0, (2) 50 m
Al203 AM=EetA" 23k (S) (3) 50 m Al203 MEZBAE 2g § 22510}
> gbo] (Zirconia Liner, Sun Medical Co., Japan) & =¥+ +(SP), & 3719 +<
2 Utk 7 2hAE TS gA 309 A™F(N=10) 02 vipo], UV-C #=xe
FxAE AR EEste] AElekdnh (KgskA 45 (U0), 10 #(U10), 30 #(U30))
o] 5 9elzto] HE wHAg7l ¢59 7 £ A]He| MDP monomer (10—
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Methacryloyloxydecyl dihydrogen phosphate) & $H-3F £ @3 (Clearfil SE bond,
Kuraray Medical Inc., Japan) % =& % (Filtek Z350 XT Universal, 3M ESPE,

USA)E TIA7IAL, A8e TRl 48 ARE Bad ¥ Adddid = gkt
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olgste] 7 ¥ ATAE #e st om, AHF B4 OE Tukey HSD HAE A9
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std X 9g AR wwWAZ UH T syEA AL (UV) FFAE Ut Aol d 2
gtAo] wel UV—A/B/CQ 3714 9o o2 vy =d], 315-400nm 334 zt= UV-A,
280—314nm Ato]¢ IAS zt= UV-B, 72832 300nm © 9o @334-S zt= Uv-C
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1. A#HE] A=
1) A=23Yo} AlA Azt

BE LAY 5Y-TZP A Z34Yo} £= (Rainbow High Shine, GENOSS. Gyeong—gi Do,
Korea) & W#ate] tlAazm Bokol AlH 90/HE A &Fatar, A=A A Aol whet 2hd A
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A& A8t (@ 12mm x 2mm disk) A2 A ZFYol AJHE feld foA At
Hol wigs FeteF skal, WA 256mm, F°] 10mme] ofad

resin(Quicky tray resin, Nissin, Japan) & ¢ ¥us}3it}. A 2310} %
2 =4 400, 800, 1000% Ale]F Jhute]|= AwpAl & AREato] Al itt. 259

AH7)%} 95% e ol gate] AH, Azt

2) xdA

ke

907Hel A|E UV #2AF Alzh 9 32l A% wdxe] Wyl oet 5 979 o
2 UFATH(IN=10). (tablel) ME=EA" AgE 50 gm LFvF
719, 10mm A2l stellA FA o= 723 Algstgion o]F 587 253414 & Hx
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Tablel. Groups of the study

No UV
UV 10min UV 30min
(Control)
Control CO C10 C30
Sand SO S10 S30
Sand+primers* SPO SP10 SP30

x UV treatment was done before applying primer



UV-C #ZAHFig.1) & 253.7nm% 3-4& 2= 4W =59 UVC > (Philips G4T5,
Poland) & ©]&sith A& wAReke] yito] vls A Qe X5 ke,
10mm Adell 5Y-TZP disk® 1 271§ wet 0

Fofsteltt. UV-C FxAF § Zeloln oA 223 Yol Ag xko]w (Zirconia

liner, Sun medical, Japan)E& AZXAFY] A Ale] wal EXsFOom, °F 5x F

=
AxAZ

UV-C lamp
1N\

Fig. 1 UV—C treatment to zirconia disk with UV—C lamp in a light—blocked device. (UV—-C

light irradiation was 10mm distance from 4W UV—C lamp, A =253.7nm. )



HF wuAgrt gdad 7 F2 AlHe MDPE &8t 25 %l (Clearfil SE bond,
Kuraray Medical Inc. Japan) & SFAl =323t #A| AL A Alof whe} 33 513 o)
5 oY AERSE o]t A% 5mm, Eo] 4mme] FEHE E3d X (Filtek

7350 XT Universal, Shade A3, 3M ESPE, USA) = A% FA&ta, do] F9=

Neg olmz AABY. AzAbe] AAe] wel vl WA 4024 BET a3tk

off

(Elipar Deep Cure—S, 3M, USA).

Fig. 2 Zirconia disk (@ 12mm) & composite resin rod was embedded in tray resin
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disk

Metal jig
RS
Fig. 3 Shear bond test was conducted by universal testing machine(TW—-D102, TAEWON

TECH CO, Korea), speed by 0.5mm/min
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3. w3

r

3D Surface Confocal Laser Scanning Microscope (Apreo S LoVac , Thermo Fisher

]_

o

Scientific Inc , Waltham, MA, USA) & o]&3F ¥ #3Z Failure mode #2415 A3

e

4. A &

X

IBM SPSS Statistics 22 (IBM SPSS Inc, USA) & o] &3slo] dAg] WHEY UV A
AlZEel A gaE 1] 913 Two—way ANOVA 4, 7t Azl WHEZ UV
ZAF AZFO] QS H7] 918te] one—way ANOVA #2485 AREs9l L

Tukey HSD #HA & o] &3ttt (a=. 05)

Table 2. Experimental materials

Materials Product hame Composition Manufacturer
. . GENOSS.
Zirconia Ef:l.'::ow High 21 0295%), Y203(5%) Gyeong-gi Do,
Korea

Sun Medical,

Primer Zirconia liner MMA, 4-META .
Moriyama, Japan

Bonding  Clearfil SE 10-MDP, Bis-GMA, HEMA, initiator, Kuraray,
resin Bond dimethacrylate, microfiller Okayama, Japan
Composit  Filtek Z350 XT 3M ESPE, St. Paul,

UDMA, Bis-GMA, Bis-EMA, TEGDMA

e resin Universal MN, USA

*MMA: methylmethacrylate; 4—META: 4-—methacryloyloxyethyltrimellitate anhydride;
UDMA: Urethane dimethacrylate; Bis—GMA: Bisphenol A—glycidyl methacrylate; Bis—EMA:
Bisphenol A ethoxylate dimethacrylates; TEGDMA: Triethylene glycol; MDP: 10—

Methacryloyloxydecyl dihydrogen phosphate;HEMA (2—hydroxyethyl methacrylate)

11



A
Zy o AdARA R FAEY AAE E(Table3) % w18l (Fig 3) & ¥%AIS)
031;]_
A

Table 3. The mean of shear bond strength in each group (MPa)

Group Mean (MPa) SD
CO 3.37 1.28
C10 2.35 1.19
C30 3.16 1.21
SO 9.09 0.89
S10 7.61 2.18
S30 9.68 2.06
SPO 10.31 1.53
SP10 8.59 1.9
SP30 17.26 3.2
2000 ke M v
WuUvio

15.00

10,00

Shear bond strength Mpa

500

0,00
control sandblasting sandblasting+primer

Fig 4. Mean shear bone strength by Surface treatment (MPa)
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E=9] Apo]7h yERHTE (P< 05). Rbdel] UV AR Alzbel] dialiA = 307 Fz2Al Aol

T =2 AFAEE Hole Jox Yet

Table 4. Two—way ANOVA

Dependent Variable Mpa

Type Il
M
Source Sum of df ean F Sig.
Square
Squares
Surface treatment 1274.862 2 637.431 188.039 0.000
uv 227.990 2 113.995 33.628 0.000
Surface treatment 222.283 4 55.571 16.393 0.000
* UV
Error 274.581 81 3.390
Corrected Total  1999.716 89

a. R Sqauared = .863 (Adjusted R Squared = .849)

13



ZAF Aol whE Gkl Adghs B7] flste] dYRARA
S ANYERS dols, TAAH 2 7 (controD) & A LT A F FellA A
A Freldol yebth (P< 05). AFFEA Aldsh A7t (tableb), 31T el UV 30%
HFZAFSU30P) A 17.2613.2 MPa® 10% 3 xAHSULIOP) &8 3xAlsHA] ¢
(SUOP) Btk frefstAl & Ah-gs ghs vebdlth (P<05). MEESAE o5 A
st ol A= UV 10 (SUL0) 7 30 FZ2AHSU30) Atoleo] A= gte] f-2] st #o]
7b GERR A, F3AbeA] ok 7 (SU0) B BAIE Aol elddth EH

Tl A= UV FZ2AAZE 2ol YERA] ekoktt,

Table 5. Tukey HSD post hoc test (by surface treatment)

Tukey HSD
Surface treatment () uv (Jy uv Mean difference(l-J) S.E CTT sig.
uv1o0 1.02 0.55 0.172
uvo
control uv3o 0.21 0.55 0.925
uv1o uv3o -0.81 0.55 0.319
uv1o0 1.47 0.81 0.182
) uvo
sandblasting uv3o -0.60 0.81 0.742
uv1o uv3o -2.07 0.81 0.042
uv10 1.72 1.04 0.239
uvo
sandblasting+primer uv3o -6.95 1.04 0.000
uv1o0 uv3o -8.67 1.04 0.000
*, P=.05
14



Table 6. Tukey HSD post hoc test(by UV time)

Tukey HSD
uv () Surface treatment (J) Surface treatment Mean difference(l-J) S.E CTT sig.
sandblasting -5.72 0.56 0.000
control
uvo sandblasting+primer -6.95 0.56 0.000
sandblasting sandblasting+primer -1.23 0.56 0.093
sandblasting -5.26 0.81 0.000
control
uv1o sandblasting+primer -6.24 0.81 0.000
sandblasting sandblasting+primer -0.98 0.81 0.459
sandblasting -6.53 1.03 0.000
control
Uv30 sandblasting+primer -14.11 1.03 0.000
sandblasting sandblasting+primer -7.58 1.03 0.000
* P=.05
15
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Table 7. Failure modes of after shear bond test

Group Adhesive Cohesive Mixed
CO 100% 0% 0%
C10 100% 0% 0%
C30 100% 0% 0%
SO 90% 0% 10%
S10 100% 0% 0%
S30 90% 0% 10%
SPO 80% 0% 20%
SP10 90% 0% 10%
SP30 70% 0% 30%

16



Fig 5. SEM image of 5Y—TZP disk (A,B,C : magnification x1500, D.E,F : x 5000). A,D: no
treatment,
B,E: 50 g¢m Al203 sandblasting, C,F: 50 gm AlIZ203 sandblasting+ UV treatment
30min.
The roughness of the surface is seen after sandblasting. There is little difference
between E (sandblasting only) and F (sandblasting + UV treatment)

17



B (1D 15,004V 0200A 100x 1000ys 414 mm

.

.’; 1D 1500V 020nA 1500 276 A A - 1000ps 276 pm 9.9 mm 32 pm

Fig 6. SEM image of 5Y—TZP disk after primer (A,B: magnification x 100, C,D: x 1500).
A,C: Sandblasting + primer, B,D: Sandblasting + UV 30min + primer.
The specific dendrite appearance is clearly visible in B,D (with UV treatment)

£

«

vell HFW W

% ETD 15004V 0.20nA 100 10.00 ps 414 mm 40.3 mm 32 pm 40347 PM NU_Dentistry "‘5 ETD 15.00kV 0.20nA 100x 10.00ps 4.14 mm 40.3 mm 32 ym

Fig. 7 SEM image of failure mode (magnification X 100). A: Adhesive failure mode,
B: Mixed failure mode.
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Abstract

The shear bond strength of UV surface

treated zirconia and composite resin

Sanghoon Lee, D.D.S.
Department of Prosthodontics,
The Graduate school,

Seoul National University

(Directed by Professor Jae—young Kwak, D.D.S., M.S., Ph. D.)

Zirconia has high crystallization structure without silica. This limits adhesion
between zirconia and resin. There were some methods to improve bonding strength
of zirconia; alumina spraying, silica coating , adhesive primers or bonding agents
containing functional monomers, have been suggested. Meanwhile, a high—
translucent 5Y—TZP zirconia block has been released in line with the aesthetic
expectations of patients. The aim of this study is to investigate the effect of UV—-C
irradiation and various treatment methods on the shear bond strength of 5Y—TZP
zirconia and composite resins.

To investigate the bond strength between the resin and various surface treated
zirconia, ninety of zirconia disks were prepared from the 5Y—"TZP zirconia block.

(Rainbow High Shine, GENOSS., Gyeong—gi Do, Korea). The specimens were

divided into three groups : 1) untreated surface (C), 2) 50 ym Al203 sandblasting

group (S) 3) 50 ym Al203 sandblasting treatment followed by zirconia primer

[y}



(Zirconia Liner, Sun Medical Co. , Japan) was applied (SP). Each group was further
divided into three subgroups (N=10), treated by the different time of UV light

irradiation. (Omin,10 min, 30 min) Subsequently, a bonding resin (Clearfil SE bond,
Kuraray Medical Inc., Japan) and a composite resin (Filtek Z350 XT Universal, 3M

ESPE, USA) containing MDP monomer (10—Methacryloyloxydecyl dihydrogen
phosphate) were polymerized on the specimen. After contained under 37 °C

distilled water in 48h, shear bond strength was measured with universal testing
machine. Binding strength values of each group were compared using one—way

ANOVA and two—way ANOVA, and Tukey HSD test was performed by post—
analysis (a=.05). The surface of the specimen and failure modes were observed

by FE—SEM electron microscope .

As a result, both the surface treatment method and the UV light irradiation time
were found to have a significant effect on the shear bond strength. (P<.05) The
largest shear bond strength values were found in the primer treated group (SP30)
after sand blasting and UV 30 min irradiation. (P<.05) However, the effect of UV
irradiation time was different depending on the surface treatment method. The
effect of UV irradiation was not significant on the control group (no treatment,
P>.05) In the surface treatment method, the sandblasted and primer treated groups
showed higher values than the sandblasted (S) or control group (C).

By electron microscope, no characteristic change of surfaces was found treated
with UV —C. The adhesive failures were dominant, and mixed fractures increased
when using primers.

On the limitation of this study, 1. After sandblasting the 5Y—TZP zirconia surface
and applying the primer after UV—C treatment for 30 minutes, the shear bond
strength between zirconia and the composite resin was significantly increased
compared to the O or 10 minutes of UV treatment. In the groups with 10 minutes of

UV—-C treatment, the bond strength was not increased.

28



2. In the group with sandblasting alone or no surface treatment(control) group did
not show a significant difference in bond strength by the time of UV irradiation.

(P>.05)

Keywords : UV—C, zirconia, 5Y—TZP, Shear Bond Strength, Composite resin

Student number : 2018—-24662
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