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Thesis Title Effects of Porcelain Surface Treatments on Microleakage of Porcelain and

Resin Composite Repaired Junction

Author Miss Salil Kajkumhaeng
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ABSTRACT

Fractures of ceramic veneer on metal-ceramic or all ceramic restorations can
occur and can be repaired by using various different porcelain repair systems with appropriate
surface treatments.

Objective: To compare the effects of different porcelain surface treatments on
the microleakage of the porcelain and resin composite repaired junction.

Materials and Methods: Two veneering porcelain systems (IPS d.SIGN" and
IPS e.max® Ceram) were used to fabricate square blocks of 5-mm x 5-mm and 3 mm-thick (40
blocks each), of which the top and bottom surfaces were roughened to simulate the texture of
fractured porcelain. The specimens were randomly divided into four groups to receive one of the
following treatments on the prepared surfaces: (1) no treatment, (2) air abraded with aluminium
oxide particles, (3) hydrofluoric acid etching, (4) combination of air abrasion and acid etching.
Each treated surface was repaired with 1-mm thick resin composite (Filtek 2250®), using either
an Ivoclar” or a Kuraray® porcelain repair system. The specimens were stored in 37°C distilled
water for 24 hours prior to being thermocycled at 5°C to 55°C for 2,500 cycles, and were
immersed in 2% basic fuchsin solution for 20 hours. Then, each specimen was embedded in a
resin block and was sectioned perpendicularly to bonded surfaces into four pieces for
microleakage evaluation under a stereomicroscope.

Results: Without any mechanical surface treatments, there was a highly
significant difference in median microleakage between the two repair systems when used with
IPS d.SIGN” porcelain (p = 0.0007). Ivoclar” repair system had higher microleakage than

Kuraray® repair system in both porcelains, but had a significant difference only in IPS (3)



d.SIGN® porcelain. In IPS d.SIGN® porcelain group, all mechanical surface treatments significantly
decreased the median microleakage when repaired with Ivoclar” system (p = 0.000), but had no
significant effect on microleakage when repaired with Kuraray® system (p = 0.091). There was no
significant difference in microleakage among the three mechanical surface treatments in both
repair systems. In IPS e.max Ceram porcelain group, only the etched surface treatment as well as
sandblasted and etched surface treatment methods significantly decreased the median microleakage
when repaired with Ivoclar” system (p = 0.014). All mechanical surface treatments had no
statistically significant effects on microleakage when repaired with Kuraray® (p = 0.305),
although the acid etching method appeared to cause more microleakage when compared to
untreated surfaces.

Conclusion: The microleakage of porcelain and resin composite repaired
junction was different, depending on the mechanical surface treatment method, repair system and

type of porcelain used.

(6)
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MANUIN 1

4 a Y
WOTHLAY 2 YUA Vlﬂllﬂ
) JAa J a ~ = J . . .
- wilag lvasouresy narawsiiin Totitodd land (leucite-reinforced glass ceramics;
IPS d.SIGN®, Ivoclar Vivadent, Schaan, Liechtenstein)
a J a =~ a 3 A .
- %u@ﬂgammzwﬂwﬂ NANNLEITUD "lﬂWLi’Jﬁ@!,mﬂG]ﬂL'ﬁJ (fluoroapatite glass
ceramics; IPS e.max Ceram®, Ivoclar Vivadent, Schaan, Liechtenstein))
a a A <] ® .
sFuney Inaav Tinnuse 250 (Filtek Z250 ; 3M ESPE, St. Paul, Minn, USA)
ninlelasngooin aAnududuiosas 4.9 (IPS  Ceramic Etching gel”, Ivoclar
Vivadent, Schaan, Liechtenstein)
a A s .. .
Haezgliitioneon lua (aluminium oxide) ¥i1a 50 Tulnsiwas
AT 2 5TUD TAun
- Ivoclar’ ceramic repair system (Ivoclar Vivadent, Schaan, Liechtenstein) Usznaudie
Monobond-S” ttag Heliobond”
- Kuraray® ceramic repair system (Kuraray Co Ltd, Tokyo, Japan) Us2noUAIY Clearfil
porcelain bond activator®, Clearfil SE bond" primer Qg Clearfil SE bond" bond
asa fW!?f FU (basic fuchsin)
a 4
WNaLeanadaaa (methyl alcohol)
Y 1
WINAY (distilled water)
B UBUAUNA DI (self-cured acrylic resin)
ThiiaTnd loaoniasu (Silagum Putty®; DMG Inc., Hamburg, Germany)
NIEATHHY

ﬂsxmymwma:‘f 100, 400, 600 ttaz 1000
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NITUDNAN

20U YUIA 200 Hadans

thalauda vua 10 Tadans

Lﬂ?@i%ﬂﬂﬂWﬂﬁﬁﬂw 4 AU (analytical balance: Mettler’ AE 200)
930N a3 11AuZeu (hotplate stirrer PC420D, Corning, USA)

é&gﬁlw‘lﬂ;‘@ﬂ’mﬂw gunN (Incubator BE500: Memmert GmbH+Co.KG, Germany)
mnw1wa§ %1 (IPS Empress - EP 600 Combi; Ivoclar Vivadent Inc., Schaan,
Liechtenstein)

Lﬂ%ﬂlmsﬁ’mmmmwyu (rotary grinding machine: Metaserve' ; Buehler, USA)
Lﬂ?@iéfﬂ%ﬂﬂu (precision saw : ISOMET 4000 ®; Buehler, USA)

Lﬂ?@QLﬂWﬂi 18 (Micro EtcherTM; Danville. Engineering, Danville, CA)

m%mwum (EliparTM 2500 curing light; 3M ESPE, St Paul, Minn, USA)
m?mmmﬁwiu"lmf”u (pressure vaporized stream cleaner: Wasi-Steam 2, Wassermann
Dental-Maschinen, Hamburg, Germany)
mémmmmqmwgﬁuuu%’amﬁmﬂu%&mz (thermocycler : TC 600 KMIT;
aanszals dszmalne)

m%iaﬁﬂmmwam 2R (profilometer: Surfcorder” SE-2300; Kosaka Laboratory Ltd.,
Japan)

ﬂgﬂﬂﬂa%ﬁﬁﬁ%ﬁﬂﬁ 03 1o (stereomicroscope : Nikon smz 1500®; Nikon Instech Co
Ltd, Japan)

Lﬂ?@ilﬂa 3)1 ﬁi]“??l!ﬂﬂﬁ DUAIINOY (SPI-module sputter; SPI Pupplies, West Chester,
PA, USA)

ﬂé’mfgamﬁﬁﬁaﬁﬂmeu«vﬁﬂdmmm (scanning electron microscope, SEM model

JSM-5800; JEOL, Tokyo, Japan)
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MANUIN 2

Ivoclar ceramic repair system® Kuraray ceramic repair system®
No- control etch sandblast sandblast + etch control etch sandblast sandblast + etch
1 928.33 15.33 0.00 0.00 0.00 87.83 223.33 0.00
2 124.33 5.00 0.00 40.33 29.67 278.50 0.00 11.00
3 100.33 0.00 0.00 0.00 0.00 45.50 0.00 12.33
4 906.33 45.00 0.00 127.67 0.00 14.67 877.17 0.00
5 392.17 63.67 0.00 0.00 0.00 0.00 0.00 209.33
6 310.00 0.00 0.00 33.67 0.00 17.00 0.00 0.00
7 133.00 0.00 0.00 0.00 334.50 108.00 0.00 40.83
8 287.17 0.00 3.00 0.00 0.00 0.00 0.00 108.33
9 38.50 96.50 0.00 0.00 0.00 115.83 0.00 53.83
10 32.33 0.00 40.00 19.17 0.00 14.33 4.50 0.00
Mean 325.25 22.55 4.30 22.08 36.42 68.17 110.50 43.57
SD 333.91 34.26 12.58 40.21 105.15 86.07 278.33 67.84
SE 105.59 10.84 3.98 12.71 33.25 27.22 88.02 21.45

6§



= ' = o = Y J ~ a3l A
AN 8 LAAIAURAYNITIIFUITSAUYANIA ("lﬂJTﬂil,?J@]i) su'eNW'e)icmaullawmaaumwm (n=10)

® . .
Ivoclar ceramic repair system

® . .
Kuraray ceramic repair system

e control etch sandblast sandblast + etch control etch sandblast sandblast + etch
1 82.50 4.00 0.00 111.50 0.00 125.17 0.00 12.33
2 0.00 0.00 0.00 25.50 802.50 108.33 80.00 43.33
3 39.33 3.67 25.17 0.00 0.00 2.50 0.00 112.33
4 203.67 10.67 19.33 0.00 7.67 121.83 3.83 6.67
5 203.50 2.67 24.00 13.67 0.00 177.67 0.00 0.00
6 70.67 0.00 18.00 0.00 0.00 0.00 0.00 132.67
7 77.00 0.00 5.00 0.00 0.00 123.83 6.00 0.00
8 11.00 0.00 0.00 0.00 4.50 0.00 0.00 35.17
9 3.33 0.00 21.50 0.00 133.67 94.67 13.50 0.00
10 1.67 4.00 27.17 0.00 31.50 1.67 47.33 0.00
Mean 69.27 2.50 14.02 15.07 97.98 75.57 15.07 34.25
SD 77.69 3.40 11.39 34.96 250.98 67.51 27.09 49.22
SE 24.57 1.07 3.60 11.06 79.37 21.35 8.57 15.56

WINYIHA : Mean = ANRAY

SD = @D uNINT§IU

SE = mmummﬂmﬁaummgm
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o = Y 1K 1
NITIIFUIEAUIANIA ("luTmmm) VNNUANHIAN

NO TREATMENT
Porcelain Repair Median Quartilel Quartile3 Inter quartile Quartile
system range deviation
IPS d.SIGN Ivoclar 210.09 84.87 520.71 435.84 217.92
Kuraray 0 0 7.42 7.42 3.71
IPS e.max Ivoclar 55.00 2.92 112.75 109.84 54.92
Ceram Kuraray 2.25 0 57.04 57.04 28.52
IPS d.SIGN
Repair Surface Median Quartilel Quartile3 Inter quartile Quartile
system treatments range deviation
Ivoclar Control 210.09 84.87 520.71 435.84 217.92
Etch 2.50 0 49.67 49.67 24.83
Sandblast-Etch 0 0 35.34 35.34 17.67
Sandblast 0 0 0.75 0.75 0.38
Kuraray Control 0 0 7.42 7.42 3.71
Etch 31.25 10.75 109.96 99.21 49.60
Sandblast-Etch 11.67 0 67.46 67.46 33.73
Sandblast 0 0 59.21 59.21 29.60
IPS e.max Ceram
Repair Surface Median Quartilel Quartile3 Inter quartile Quartile
system treatments range deviation
Ivoclar Control 55.00 2.92 112.75 109.84 54.92
Etch 1.34 0 4.00 4.00 2.00
Sandblast-Etch 0 0 16.63 16.63 8.31
Sandblast 18.67 0 24.29 24.29 12.15
Kuraray Control 2.25 0 57.04 57.04 28.52
Etch 101.50 1.25 124.17 12291 61.46
Sandblast-Etch 9.50 0 60.58 60.58 30.29
Sandblast 1.92 0 21.96 21.96 10.98
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1. IPS d.SIGN - Ivoclar repair system

Kruskal-Wallis Test
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n tied Ranks

Chi-Square

df

p (2-tailed)

Microleakage

19

21.3173

0.000

Kruskal-Wallis Paired Comparisons (Conover)

5 % Ceritical (I-J)
I J Difference Differences P
Leakage control etch 7.4312 15.7 ok
etch+sandblast 7.4312 17 HoHE
sandblast 7.4312 21.3 koxk
etch control 7.4312 -15.7 oAk
etch+sandblast 7.4312 1.3
sandblast 7.4312 5.6
etch+sandblast control 7.4312 -17 HoHE
etch 7.4312 -1.3
sandblast 7.4312 43
sandblast control 7.4312 -21.3 HoHE
etch 74312 -5.6
etch+sandblast 7.4312 -4.3
*p<0.05 *p<001 ***p<0.001



2. IPS e.max Ceram — Ivoclar repair system

Kruskal-Wallis Test
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n tied Ranks

Chi-Square

df

p (2-tailed)

Microleakage

18

10.5748

0.014

Kruskal-Wallis Paired Comparisons (Conover)

5 % Critical I-J
I J Difference Differences d
Leakage control etch 94218 143 ok
etch+sandblast 9.4218 13.5 woH
sandblast 9.4218 6.4
etch control 9.4218 -14.3 woH
etch+sandblast 9.4218 -0.8
sandblast 9.4218 -7.9
etch+sandblast control 9.4218 -13.5 woH
etch 9.4218 0.8
sandblast 9.4218 -7.1
sandblast control 9.4218 -6.4
etch 9.4218 7.9
etch+sandblast 9.4218 7.1
*p<0.05 *p<001 ***p<0.001
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189818 1,000 1911 (V1) 11ag 10,000 1911 (8149)
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189818 1,000 911 (V1) 11ag 10,000 1911 (8149)
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Monobond-S” silane 3-Methacryloxy propyl-trimethoxysilane (1.0 wt. %) in
a water/ethanol solution.
Heliobond” bonding Bis-phenol A diglycidylmethacrylate (Bis-GMA) and
agent Triethylene glycol dimethacrylate (TEGDMA) (99 wt.%),
catalysts and stabilizers (< 1wt.%)
Clearfil silane Y-Methacryloxy propyl-trimethoxysilane (MPS),
porcelain bond Bis-phenol A polyethoxy-dimethacrylate
activator
Clearfil SE bond" primer 10-Methacryloyloxydecyl dihydrogen phosphate
primer (MDP), 2-Hydroxyethyl methacrylate (HEMA),
Hydrophilic dimethacrylate, dI-Camphorquinone,
N,N-Diethanol-p-toluidine, Water
Clearfil SE bond" bonding 10-Methacryloyloxydecyl dihydrogen phosphate
bond agent (MDP), Bis-phenol A diglycidylmethacrylate

(Bis-GMA), 2-Hydroxyethyl methacrylate (HEMA),
Hydrophobic dimethacrylate, dl-Camphorquinone,

N,N-Diethanol-p-toluidine, Silanated colloidal silica
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133 M3 MINADDY
(interface) waeunlag 38ms e
Qunqil NS INUBE
(‘Cleyele) (MPa)

Lacy o Noswau AUNY - bur 7.06
Ay (1988) | (Will-Ceram)— | 15u90Y bur, silane 15.39
IFUnAN INGn bur, APF 8.12
(P-30) bur, APF, silane 39.49
bur, HF 9.58
bur, HF, silane 47.78
Sorensen waﬁ'{mau © ANUNU 5/50°C no treatment 5.76
HasnMY F¥1A) — 15HY U5 1,000 silane 7.81
(1991) Aow Tnda HF 13.63
(Heliolux II) HF, silane 13.3
Suliman 1@ | WoswaY (Vita | ANNNY 5/55°C bur 14.29
AL (1993) VMK 68) — HsANOY 500 sandblast 13.37
15TuUAY Inda HF 16.73

(Prisma AP.H)
Pameijer (101% Nosaau (Vita ANUNU - glaze 3.75
A (1996) VMK) — 155U U5 bur 9.34
Aou Tnda sandblast 10.64
HF 13.65
sandblast, HF 14.39
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133 seudeitufy | msfnmn ms MINARDY
(interface) waemmlas 2803 A
Qautigdl HUIMTINUBE
(OC/cycle) (MPa)

Jardel 110g Woswau (GC, | ANunu - GC PVS

AmE (1999) | PVS) - 153U 139A9 no treatment 8.3 6.9
FUUA (Super- HF 11.6 11.2
Bond) silane 19.6 124

HEF, silane 21.7 14.6

Haselton Lla1g noswmau (Vita ANUNU 5/55°C ceramic repair system

Al (2001) VMK 68) — U5 300 (Ivoclar) 22.4
IFUnoN INGa CoJet System 18.3
(Tetric Ceram)

Filho g waﬁ'{mau (TIPS ANUNU - no treatment 0

AL (2004) | Empress 2) — 1139A9 HF 35.1
1I5FuUAY Inda silane 44.8
(Filtek Z250) HF, silane 56.8

Nagayassu Nosaau ANUNU - no treatment 6.09

oA (Vitadur OL) — ERIGLIY sandblast 14.21

(2006) SFUTUUR HF 10.04
(Bistite IT) sandblast, HF 12.74
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