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Shear bond strength of self adhesive resin cement
to zirconia treated with plasma polymerization
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ABSTRACT

Shear bond strength of self adhesive resin cement

to zirconia treated with plasma polymerization

Kang, Hyeon—Hye
Advisor : Prof. Min, Jeong—Bum, D.D.S., Ph. D.
Department of Conservative Dentistry

Graduate School of Chosun University

The purpose of this study was to evaluate shear bond strength
(SBS) of dual cure self adhesive resin cement to zirconia treated by
plasma polymerization using two types of monomer (acrylic acid or
allylamine) and different outputs (30, 50, 70 and 90 W).

After preparing 43x25x8mm zirconia blocks (Ice Zirkon, Zirkonzahn),
they were treated with plasma polymerization and divided into 10
groups according to outputs of plasma polymerization treatment and
monomer types (acrylic acid, allylamine) including control group and
silica blasting group. On the zirconia blocks treated with plasma
polymerization, self adhesive resin cement (Rely X Unicem, 3M ESPE)
was used for adhesion using a silicon mold and light—cured for 40
seconds (Curing Light XL 3000, 3M ESPE). The samples were kept in
drilled water for 24 hours, FE—SEM evaluation was performed after
measuring SBS using universal testing machine (1 mm/min). The
results was analyzed statistically using one—way ANOVA, Tukey HSD
and independent samples t—test in SPSS Ver.17 with significance value
of 0.05.
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The silica blasting treatment groups showed the highest shear bond
strength and significantly higher strength than any other experimental
groups except group 1 and 3. Regardless of monomer types and
output, all plasma polymerization surface treatment groups showed
lower shear bond strength than control groups (p < 0.05). Plasma
polymerization surface treatment showed no significant differences on
the types of monomers and out—puts.

In conclusion, plasma polymerization using acrylic acid or allylamine
monomer on zirconia do not increase the adhesive property of self

adhesive resin cement irrespective of the outputs.
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I. Asdxsg 2 =i

1 A= zel A A4S

A ZFYol AlHL Yttrium partially stabilized zirconia oxide?l ICE
Zirkon Transluzent (Zirkonzahn, Rome, Italy)S 7}Z 43 mm, A2 25
mm, %°] 8 mm¢% A4 AV|E Ao, Avnl AFE, AFSH] 207 F
A Zskth (Table 1), AlAE x2S 23 ZF 2708 F 10719 Aoz

s
2)
T3t (Table 2).

Tablel . Materials used in this study

Materials Batch no. Composition Manufacturer

Tlggngfﬂl;ggt 7BO194M  7ZrOs, YsOs. Al:Os SiOs, FesOs NasO  Zirkonzahn

Rely X Methacrylated phosphoric ester,
y 448661 Dimethacrylate, Inorganic fillers, 3M ESPE

Unicem Silica, Chemical and photoinitiators

Table 2. Groups used in this study

Group n Surface Treatment Power
1 20 No treatment No
2 20 Silica blasting No
3 20 Plasma polymerization with acrylic acid 30 W
4 20 Plasma polymerization with acrylic acid 50 W
5 20 Plasma polymerization with acrylic acid 70 W
6 20 Plasma polymerization with acrylic acid 90 W
7 20 Plasma polymerization with allylamine 30 W
8 20 Plasma polymerization with allylamine 50 W
9 20 Plasma polymerization with allylamine 70 W
10 20 Plasma polymerization with allylamine 90 W




2. A zajol Aol o TW Ads AWM= BF

A2 7o}l Al#He| silica blasting, ZE}=vF TS0l o3 W AHYE
z2yzy Al8sla A7 A P A AIH E (RelyX Unicem clicker dispenser type,
SPE, St. Paul, USA)E W% 274 2.5mm, ¥°] 3mmo 453 Az
EEE o] &sto] Al FAeitt (Fig. 1). ZF Al & 10708 F 200712
A AlHME AAdE AZsksich

w
=
eS|

Fig. 1. Resin cement cylinders on zirconia specimen.
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%9] Curing Light XL 3000 (3M ESPE, St. Paul, USA)< ©]&3}o]
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2) Silicag ©]-&% blasting A

272 A 2F3Yo} AlHo| Glass bid (Renfert, Berlin, Germany) FX&
o]-g3sto] 30y m9 silica particles 4.0 barell4] 1%t sandblasting A 2&
Al gk T,

3)

i

Rkl

olo

E‘riu

3~10 Fetznl % AgE AR Fom Eekxnt H]E Model
UM 1000134—001A miniplasma station (Plasmart, Seoul, Korea)<
AREEE AL, &= (30, 50, 70, 90 W) I WA FF (oL, ofHolw) &
WAt 8709 IFo R Rt Febzul An] uRe] AR 243
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Y& o= (Ar)F AFA(02) Y TF87MAE F4 50 scem, 948 200 mtorr,
=9 200 W= 5&z3 dAeE Alfe §, ofadAaks olgste #4 50
4= 200 mtorrs FA1S AHOlA 583F Z+ZF 30, 50, 70, 90
Woll A F3uks AlF o 22 Wi o Wk FHE ofdolul o npito]

2 AR,

of\
?_‘l'
T
olo
o
[-411

AlAE 37C THTl 2423 B¢ B F wbsAEAIE 70 AGS—-1000
D(Shimadzu, Tokyo, Japan)& Abg3sto] A4 g7}
AT HRIAME Afo]e] HAHYL F
jigell gA712 B3 1 mme cross—head speed® #ZA

FHE AR 5 Fol ARATHES S

S|
ax

4. %
EAFEAL SPSS Version 17.0 (SPSS Inc. Chicago, USA)S ARE3Ho]
one—way ANOVA, Tukey HSD ¥ E9H¥E t7%4 (independent samples

t—test) & A& om, 95%°] FoleEo= HFa3lth(p < 0.05).
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Table 3. Shear bond strength (MPa)

Group n Mean SD
1 20 2.70" 0.59
2 20 3.09° 1.26
3 20 2.28%¢ 0.91
4 20 1.52° 0.36
5 20 1.76" 0.58
6 20 1.51¢ 0.27
7 20 1.93 0.58
8 20 1.95 0.60
9 20 1.71% 0.45
10 20 1.90" 0.46

Same superscript letters indicate no statistical difference among groups
(p < 0.05).

Zael 1S 2.70 MPa® silica blasting AHd#E 3t 27¢RT 2,
zup FH AYE & 3~10¢ERY e AGAITEE Egg;qu&,
th(p > 0.05). Silica blasting gl & 3 27+
RS B 4~1070l Hl& F27 Hol&
UrEMRiEHp < 0.05). Eg=vt T AYE  3~107 T 3v°] 7 3
AGAAAES BAARE Fo4Q 2pol= SAsHA ekatvk(p > 0.05).
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Fig 2. Shear bond strength for plasma polymerization group by
different outputs (MPa).

* indicates values of statistically significant differences by independent

SBS(MPa)
B~ B

-

samples t—test (p < 0.05).
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Al xWAE WP Ee] AFEHUY. Tanaka & A7t I®W A=
A 23Yole] A3} MDP monomer? &3AREE thermocycling $-o%
AR ) RelyX ARC Atole] eHd®l AFHEE Yebicty Rystgl s,

Aboushelib 5+ heat—induced maturation?} selective infiltration—etching
technique f@lﬂrﬁo] Az zel mExeE WyPow Aetedth® Derand
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_8_



ZetAr FEHFES A2 F3Yol ¥wWol| nano—network IEA T
gAsta, wEA F wwe] #Zg7)9l dXAWES phosphate (PO,” )7}
FHAZC = 0)5 oF7] Wil A= olsl HIAIME Afo]e] FHabe S
=9 F Utk ofmaEAe 2x3) FERAA F ostuE, A U olsATE
Zta, 72524 (COOH-) #8715 d4dste] v& =43 g8ty 435 &
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Eepzek FE 0SS olgsle] Ammuold AR
ARARES] ARAFHEE Mmsins] 8, A=zor Ewel ofzR Ak}
obgolnl wPAE YL YHsel Tebzvk FF AY F Rely X

Unicem© 2 A &sto] AdA{FEE SR, vt 22 235 I3t

L gzl 17 Zg=vt $F A& o 3~10vHT 52 d9ddd s
HAANE, Fo4Ql zpol= EAEHA Ut (p > 0.05).

2. Silica blasting HgE 3 232 /M 2 AGATAEE BT
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4. Zg=vl 3 AgE 3 3~107Y AGATHEES IEHAY FF
=9 wek wask Ay, 90 W EFelAwt ofHolwl o] &gt 10+0]
olA™UAHE o] &3 67 EY oA oR E3H(p < 0.05).
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