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A Comparison of Shear Bond Strength of Composite Resin
to Zirconia Veneering Porcelain according to Various
Porcelain Repair Systems
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Table 1 Materials Used in thlS Study .............................................................. 5

Table 2. Mean contact angle value after different surface treatments
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Fig. 1. Porcelain disc embedded in mounting media «eeeeemeeeeeemeeen. 3

Fig. 2. Schematic drawing of tested specimen in testing apparatus (a)

and sample placed at the universal testing machine (b)

Fig. 3. Optical Microscope (xX200) and FE-SEM(X1000) images of the
zirconia surface after different surface treatments.
(a) Polished surface, (b) Diamond bur treated, (c) Group I, Silica
coating with CoJet Sand, (d) Group II, 37% phosphoric acid,
(e) Group III, 9% HF , (f) Group IV, Ceramic bond

Fig. 4. Wettability test after different surface treatments.
(a) Polished surface, (b) Diamond bur treated, (¢c) Group I, Silica
coating with CoJet Sand, (d) Group II, 37% phosphoric acid,
(e) Group III, 9% HF , (f) Group IV, Ceramic bond
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ABSTRACT

A Comparison of Shear Bond Strength of Composite
Resin to Zirconia Veneering Porcelain according to

Various Porcelain Repair Systems

Jeon, Jin—Yong
Advisor : Prof. Son, Mee—Kyoung, D.D.S, Ph.D.
Department of Dentistry

Graduate School of Chosun University

Zirconia all ceramic restoration has recently been introduced as a
promising metal—free core structure for fixed prostheses. With the
demand of esthetic treatment and development of the CAD/CAM
technology in dentistry, the usage of full zirconia crown is gradually
increased. But still, full zirconia crown for the anterior restorations are
limited by color sensitivity. To overcome this shade mismatching
problem, porcelain layering technique on the zirconia core is widely
used. While this layering technique is esthetic than full zirconia, in
some cases, it is failing by ceramic veneer—chipping without exposing
the zirconia core. In this situation, ideally, remake of the restoration is
desirable, but it is not always feasible. Therefore depending on the
size of the fracture in the veneering porcelain, intraoral repair methods
using surface treatment and composite resins may be indicated.

The aim of this study is to compare the shear bond strength of

various porcelain repair systems to zirconia veneering porcelain. 40
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porcelain disk specimens were fabricated and trimmed with fine
diamond bur to remove glazed and contaminated surface. All of
specimens were divided into 4 groups (n=10) according to the
following porcelain repair systems : Group 1—CoJet™ Intraoral
Adhesive Repair System (3M ESPE, Seefeld, Germany) ; Group 2-—
Ceramic repair system(Ivoclar Vivadent, Liechtenstein) ; Group 3—
Porcelain Repair Kit (Ultradent, South Jordan, USA); Group 4— Signum
Ceramic Bond(Heraus, Germany). As a composite resin, 7350
(3M—ESPE ,USA) were condensed and polymerized to the surface
treated specimen. Bonded specimens were stored in 37° C distilled
water for 24 hours. The shear bond strength were tested using a
universal testing machine at a crosshead speed of 5mm/min. All results
were statistically analyzed by one—way ANOVA and Tamhane post hoc
test. After surface treatments, surface morphologies and wettability
were examined with optical microscope, field—emission scanning
electron microscope (FE—SEM), AFM and water contact angle
goniometer to examine the surface treatment effects.

As a results, surface irregularities were increased after silica coating
in Group I , 37% phosphoric acid in Group II and 9%HF in Group III.
The surface of the zirconia specimens treated with Ceramic bond was
more smoother than diamond bur treated surface. The highest
wettability values were obtained with silica coating in Group I, and
other surface treatment methods also were shown better surface
wettability than polished or diamond bur treated surface. There were
not significant differences in the shear bond strengths between 4
groups (P<.05). The bond strength between zirconia veneering porcelain
and a resin composite was affected by mechanical and chemical surface
treatment.

Therefore, The commercial porcelain repair system can be used for

the repair of the zirconia veneering porcelain fracture.
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1. 434 =

1) =) AEe] A%

A2 Yol FHolge] HFAEE ICE veneering porcelain(Zirkonzahn,
Italy) 22 F 40708 =A< (A7 10mm, 77 2mm) s A=A A A9
wet EA AAdste] A&edth, A&tE EAAEL A BxsE EE]o A
2 ZA (EPOVIA" RF-9000, Cray valley Inc, Korea)el| 3wl3t$lth(Fig.
D). &8 AES 5 stel 100, 600, 1200 grit SiC Hol# 2] A2 dAn}

e BEES AASY) 94 38 1 R4 2eHAHL AWe

Fig. 1. Porcelain disc embedded in mounting media.

32
O
ne
T
)
o
il
oy -
=
=
o
kit
2
1o
K=
i)
>,
b
i
2o
=4
s}
1o
o
2
i)
iChA
=l
X,
oX,



Group 1(n=10) : CoJet"™ Intraoral Adhesive Repair System (3M ESPE,
Seefeld, Germany) : Chairside silica coating # 5<%l CoJet sand& A]HO
ZHE 10mm Aol 3bar® 15% 3+ H2sk & 30% ZF air spray® Al
Z Azxsgrr. zAY Zgloly 2 A Rely X™ Ceramic Primer® A8 2&
ol gl Azleta 30% 7+ AxAZ F X HAY 3= 98| Adper'
Single Bond II Adhesive® HF21l air sprays ©]&3) oFi 127 EXHE
= 8§ 10% 1 F5F skl

Group II(n=10) : Ceramic Repair System (Ivoclar Vivadent, Schaan,
Liechtenstein) : Total Etch® (37% phosphoric acid) & 15% 7+ Ag3t &
52 Al¥sta Ax3E oS Monobond—SE E¥3tal 60% 3+ 7|thd
2 AxAZ ARl H13E AJEE 9l HeliobondE @Al =32 d
 BEE o

al

2

=

__’__6
__’__6

(@]

l‘N

Group III(n=10) : Porcelain Repair Kit (Ultradent, South Jordan, USA):
Porcelain Etch (9% Hydrofluoric acid) & 90% 3+ A 2ldt & &2 A3}
Azt 2ale] 93] #FAY BARS A7 93 Ultra—Eteh? (35%
phosphoric acid) & 5% F X3 & ohA] Ao Axsgint. A8 224 §
& ©] &8l Silanes W2 183F A8 A7 F air2 AXAZG A A
2e] 7Z3kE 9)dl PQl bondingS HIE L airE 2o oFA E¥3 F 20% 3+
)

=]
=
g5 skl

o)

Group IV(n=10) : Signum Ceramic Bond (Heraeus Kulser, Milan, Italy):
Ceramic Bond I < $FA =338t 10% 7+ %3 & Ceramic Bond IIZ $

|
A \kE 3 20-30% 3 EAETH

Ak ol Z+ aw Ee AEs AHEst & AlE Fdel A4l 6mmel
plastic cylinderE ©o]&€3] o] 4mm=zZ 3% (2350, 3M Co. St Paul,
MN, USA)& F&&irh A Immvith 455 A0S Aldstn w3 40%
A FFTEde Adelen g 2 5 ddH9E 40

% o #x3 o wy
A9 FAR Sl dolumE Sgluk. Aol FAR 217 e
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Table 1. Materials used in this study

Material and Components
Composition Manufacturer
Repair System Used
ICE Veneer B B B 53 Zirkonzhan ,
Porcelain Si0° , K°O, Na“O, AIO7, ect..
porcelain Italy
. ) 30um silica particles
. - ColJet Sand i )
Colet Rely X™ Prehydrolyzed silane—based primer 3M ESPE,
ely
System Bis GMA, HEMA, dimethacrylates, ethanol, water, silica Germany
Single Bond 2 .
nanofiller
37% phosphoric acid
Total Etch Ivoclar
Ceramic Repair 3—Methacryloxypropyl—trimethoxy silane, ethanol, water
Monobond—S Vivadent,
System Bis—GMA, TEGDMA, catalysts, stabilizers
Heliobond Liechtenstein
9% Hydrofluoric acid
Porcelain Etch
. 1 35% phosphoric acid
Porcelain Ultra—Etch . . Ultradent,
) Methacryloxy propyl trimethoxy silane
Repair Kit Silane USA
PQL ethyl alchol, methacrylic acid, 2—hydroxyethyl
methacrylate
. Ceramic bond I Isopropanol, Acetone, Silane, Acids, Monomers, Initiators,
Signum Heraus Kulzer,
Ceramic  bond Stabilizers
C ic Bond Ital
eramie bon I Silane, Initiators, Stabilizers, Monomers, Silicic acid av
Composite 7350 ) ) 3M ESPE,
. Bis—GMA, UDMA, TEGDMA, PEGDMA, Bis—EMA
Resin (A3, BODY) USA

2. 43 4

1) mAAE & g9 4

Avie TA Fdy tojolEs ml2 AHEl® 3w, 1Elal 7b 1w EiA
g g F 2 e Fstdn] Ay FE-SEM( Hitachi 4800, Japan)<
ol &3l st 2 EFAAS Atomic forced Microscope (AFM) &
o] g3l A Th
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o
oX,
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o

2 Fadolst oust e g Edo] FFeGE W AR detEs
AAE ety ol RO mwgge o3 depxith. 3W AR7|= ol
g Jgs FoEN AF AEE =27 g meEbd 1Y 5849
SAE 2 ARV 391 AP E] Ao 2A AMRE 5 ok 2 AT
o= 72t AlHS] wdAE & AHFZHS water contact angle goniometer
(Kruss DAS100, Germany)5 o]&3 =73ttt

AA34 =+ Universal testing machine(DSC—SOO Shimadzu Corp.,
Kyoto, Japan) °l4] 5mm/min crosshead speed® =73}l t}. shearing test
Jig2HFE TreiAE o] =Al-#Hxl FELlel AZAow A LE AHE
AAAZ S (Fig. 2). 4% AdAIA= Ao 7kl Hojgto =
ol AATE T 2] AN S W AL Hai) xFdsE
sy

A £ow

«— Shearing jig

Resin

s

- Porcelain Disk
) Epoxy Resin
Instron jig

(a) (b)
Fig 2. Schematic drawing of tested specimen in testing apparatus (a)

and sample placed at the universal testing machine (b)

7t Al AddAEAEe] vlwEdS $18 SPSS Ver. 17.0(SPSS Inc.,
IL, USA) Zx2I3& o] &3l APgduE 4 At e xHAE 1
5 7Y 9 S vlwsl] 91359 one way ANOVAE AldIEl 11 AVSE vt
Hl 5 98] Tamhane post hoc test7} AR5 AT} (P<.05)
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ol ulE A

= ]

AA7] F7FE dste] 23] i

Group 112 37% <QlAte® AHu|st FoAiz tololZ = niE gk A A 7|

gate] e &2 7]FEo] HEHNSH Group M 9% EAHHE) °= A

g o T 71 2 2 FHe] VFEY B4
Z]

18] $2] 3D dA xH F4S vlws] BH, 24t
Al $7F o dx 742 71Fe PR Qste] Wl EqERAdo]l ¢ S
Zo] ##EAY. Group IV Signum Ceramic Bond A& & ZwAlS o
ojobE = miE AHEsh Fo A FARARF dAnA ARxleA & Afo]E Ko

A= okor AFMelM = 29 =arzde] oft hagh Jlo] #3H gl
°]= Ceramic Bond7} Atolut 717414 Ajre fFidhs

(bur) = Aeldt w3} 2 AolE HolA= ¢dot Astel 9% sy a3tz
of7re]l ®W EarARAel AW Zlor dddrh(Fig. 3).
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wie) 3 A%

Group 12] ColJet sand A& ¥, Group 119 37% <UAFAE] F, Group III
ol 9% EAF Al ¥, Group IV Ceramic Bond Azl & AlH HH7+HE
TA Au 9} tpolotEE wkE A st %o JF74 vlusto] THO HF&
d4E& SAAHY. AHFL Group IVE] Ceramic Bond A& ¥ (34.35" ) >
Group 112l 37% Q142 F (16.60' ) > Group [e] 9.5% ¥4 A2l F
(13.67° ) > Group I¢] CoJet sand ¥ % (9.70° )9 A= YEIWT 7
Zte] aFelx ZuAE F HH7E AW Ak F(52.66° ) tho]ohE
H}EU} Aglsh A9-(42.29° )l nla] FHaEHNOW EF st 1W IAFA
< H3lom 53] Group 19 Colet sandE AHElsto] A7t 39 3 9o A
%7—}% o2 el vlE dA38] WA SHEoEN Mg e 29 S84

29t} (Fig. 4., Table 2).
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Optical Microscope

Fig. 3. Optical Microscope(XxX200) and FE-SEM(X1000) images of the
zirconia surface after different surface treatments. (a) Polished surface,
(b) Diamond bur treated, (c) Group I, Silica coating with CoJet sand,

(d) Group II, 37% Phosphoric acid, (e) Group III, 9% HF, (f) Group
1V, Ceramic Bond



(a)

(b)

(o]

2 ofis

(d)

(e)

)

——

Fig. 4. Wettability test after different surface treatments.

(a) Polished surface,

(b) Diamond bur treated,

(c) Group I, Silica

coating with CoJet sand, (d) Group II, 37% Phosphoric acid, (e) Group

III, 9% HF, (f) Group IV, Ceramic Bond

Table 2. Mean contact angle value after different surface treatments

Group Contact Angle Value( ® )
Polished 52.66
Diamond bur 42.29
I 9.70
11 16.60
111 13.67
v 34.45

_10_



7 % AEe By A9dRBEE Group 19 CoJet™ A4 ARG

+ 2.06 MPa, Group II¢ Ceramic Repair A|AE AFEa2 8.80 *+
1.16 MPa, Group II¢ Ultradent Porcelain Repair A48l AR 9.16
+ 1.32 MPa, Group IV Ceramic Bond AF&w2 9.12 * 1.39 MPas X%}
o 7 50 A T ASSHe] Hogk> Group I°] 12.40 MPa<g, Group
IVE 11.79 MPa® ®YozA v ¢ Hug(Group 1T :10.40 MPa,
Group III @ 10.80 MPa)el Hl&] =A Yetwtt A4 43 2& 1%
Atololl Al AR S = fogt xto]lE HolA| ¢kSkth(Table 3).

Table 3. Mean and standard deviation(SD) of shear bond strength(MPa)

values
) Shear Bond Strength (MPa)
Group Repair System
Mean SD
I CoJet™ System 8.81x 2.04
11 Ceramic Repair System  8.80% 1.16
111 Porcelain Repair Kit 9.16% 1.32
v Ceramic Bond 9.12% 1.39

* indicate statistically non significant difference (P>.05)
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oF sl Am7t AuHd AF a5 del 93 aHWE (thermal creep)
= SR SN = 3ol Fobe] Ag wl - ek o] gt
oBF AR vy " =R o] 3Rl gEo] A f3o]
O i webs dBZAFTE A=Y okel fAbstal o
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el A 2ayold] AFAATE 9~11x10 /KE Bug v, Ik F<%
HAZ AHgE = A4 =AY 33 AT AL vieh o4 o
gk gk 12~15x107 /K2 A23:otel W zfols Helrh mebd A=
FYo}l ot Qo] AWt =AE AREE A T A FHo] Al el Ay
2 4 . 2 AT AE% ICE veneering porcelain®] 7% QA7
9.8x107 /K2 N2z olgle] IBFAF AJolE EYo 2N A2}l
AdS AN E AEEAZE AFEHD ok drbdor A =34l AE%
AL A S dBZATE FASH] s d¥k mAjel vlaste] SAo] bt

=
2 ?ﬂ%% glass ceramicC. @ ZAH} o]+ IAH FAE AT A

Al dRE Aol mls) vbd AgAgol w2 o] AR AAHAT o] T
L AE 3‘H at7] fste] FHole A2FYold EAE L& Oo® WE =
BAAE S7H71 WAl linerE ©]d3td] #dEe S7A7]e BHe #3
st7]1%= strh. 2 A3 e AR8-¥ ICE veneering porcelain® ©JEjg] A =3
BAbell A ARALS] A 2aYol E5of Holold sk EAlE dE JHEEle
A AL mEW F3 AE7 79 MPaZA ARE ZAA A9 =375k &
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o9} o] AzmYol AF A yHS uy] 93 B4 U AWAA e
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