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Figure 1. A PICN-resin specimen was cut by a diamond saw.**=*=*+===* 6
Figure 2. SEM images of surface treated PICN Preparation
Figure 3. Cross sectional image of PICN-adhesive—-composite resin

Table 1. Groups of 5 different Surface treatment ««--r-srreererrrarreeeeraas b
Table 2. Means and standard deviations of resin—PICN microtensile bond

strength baed on different HF etching period =--«=--seseerereeereeeaees 9
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1. AT+ A=

Aazs APF o= CAD/CAM € PICN block (Vita Enamic, Vita
Zahnfabrik, Germany), tiZ& 72 2 CAD/CAM € &4 & Algty] £ (CEREC
bloc, Vita Zahnfabrik), #a¢3d &HdX  (Filtek 250 Universal
Restorative, 3M ESPE, USA)& AH&3l3ith PICN & o]F WES D 722,
Aete] o] FA| ko] oF 86% o] ar, #lxlo] °F 14%E A St Algty] -39

e A9 58~63% LFu|v 20~23%, AU EF 6~11%°C. %

Fo shary

EN

Flil

o]FolA It} WA EE QM= 9.5% EAF(Porcelain etchant, Bisco,
USA) ¥ t}8% A g (Monobond plus, Ivoclar Vivadent, Liechtenstein) <
AbgEt o, H&Zo= A XA (primer) 9F % 24 (adhesive) A#o] &£3%

5 At &4 (Adper Adhesive, 3M ESPE) & Alg3slth. HzkA 9 =3y}

e =S 93t FFAL7|E= Satelec Mini LED (Satelec Bordeaux,

1) A]HQ] A
37] 8 mm x 10 mm x 14 mm <1 ZALZE defe] PICN block 10 71E

2 /MW 5 /) Fow BT BB, URTOTE e T78 FE Y



¥xH A2l PICN block Al FAE TA E5 AJAH-2 A2 AJ7He]| ofz}
2702 6 7] o& FF3tH(Table 1).

Table 1. Groups of 5 different Surface treatment

Surface treatment

Groups
HF etching Silane + Adhesive

FC60 60 seconds yes

PICNO no treatment yes
PICN30 30 seconds yes
PICNG60O 60 seconds yes
PICN90 90 seconds yes
PICN120 120 seconds yes

FC; feldspathic ceramic, PICN; polymer infiltrated ceramic network, HF;

hydrofluoric acid



FO|2 FT et ATsltt. =4 A8 A EF FRl wetk 6 /47T

27) B2 3 1270 AR A WPOE A,

3) AW A
A AT S8 S8 6 A3 A2 thololE = tyA (Wafering
Blade, Allied High Tech Products Inc., Rancho Dominguez, CA, USA)”7}

A2E Low—speed Precision Diamond Saw (Topmet Metwas—LS, R&B

),
b

Z}Fo

Inc., Daejun, Korea) 8] E3 3o Had AH & £%o] F &

o

A&}

£l

F st A FE wEow dosto] A oF 1w (1mm x 1mm), 2ol F 8-

10 me) vhe) ) AHE A=ake o (Figure 1).

Figure 1. A PICN—resin specimen was cut by a diamond saw.
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A dage =4S A% wsA¥7](EZ-S, Shimadzu, Japan)Z
o] &35ttt AlAS AAATIL DA = Helli= 2 o REdHe 5%
15 olgsidsdl =% ALY FTEFAdE AlEE wdst A

AL AAZ17] Golst s 7]EAlo]l AIH ] SlaL o] 7]EAlo] Al 7oA o

H
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713

o
12

Fogs A Womd F, vlolARneE o g3l ZulAl (Zapit

Accelerator, Dental ventures of america Inc.) & 7|2 ¢ &% &85}

Al 7 B 7)Esta FE5 Ao AlHS B3 & Digital micrometer
(ABSOLUTE DIGIMATIC Caliper; CD—-15CPX, Mitutoyo, Japan)Z

ol g3te] 7+ AWM s, Hm Zol2 AZsu AAE WGHAS o] 85
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Table2. Means and standard deviations of resin—PICN microtensile bond

strength baed on different HF etching period

Grouns Bond strength Standard number of

P (MPa) deviation specimens
FC60 25.04 5.4 15
PICNO 13658 5.0 15
PICN30 30.1 4 15.1 15
PICNG60 28.1 4 11.2 15
PICN90 30.8 4 6.9 15
PICN120 415°¢ 14.3 15

One way ANOVA was used to analyze statistical significance between groups
(p<0.05). Duncan post hoc test was used for statistical comparison of means
between each group (p<0.001). Different uppercase superscript letters indicate

groups with significant difference in the same row.
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Figure 2. SEM images of surface treated PICN. Aa; no HF treatment
x1000, Ab; no HF treatment x5000, Ba; HF 30s x1000, Bb; HF 30s
x5000, Ca; HF 60s x1000, Cb; HF 60s x5000, Da; HF 90s x1000, Db; HF

90s x5000, Ea; HF 120s x1000, Eb; HF 120s x5000
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WD14 .9mm 15 .0kV Ok 0 WD14 .6mm 15 .0kV x1.0k  SO0um

Figure 3. 3A; Cross sectional image of PICN (PI) —adhesive (AD)—composite
resin (CR) interface for non—acid etched group. Gaps (white arrows) were
noticed at the PICN—adhesive interface. 3B; Cross sectional image of PI-AD—
CR interface of 30 seconds acid etched group. No definite gap was noticed at the
PICN — adhesive interface due to infiltration of adhesive into the polymer

network.
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ABSTRACT

Microtensile bond strength between
polymer infiltrated ceramic network and composite resin
according to acid etching time
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Recently, by introduction of CAD/CAM technology to dental field, new combination materials
which ceramic and resin are mixed to take advantage and eliminate the weakness of those
materials came into spotlight. Polymer Infiltrated Ceramic Network(PICN) which is the resin
polymer that interfuse the resin into feldspartic porcelain is generally known that is able to
improve the bond strength with resin cement by acid etching process in common with feldspartic
porcelain. However, acid etching method to get proper bond strength between PICN and resin is
little known. In this study, the surfaces of PICN were etched by hydrofluoric acid for 0, 30, 60, 90
and 120 seconds, respectively, and composite resin test specimen was made with 8 mm thickness
after application of the multi-purpose silane . In control group, feldspartic porcelain was used after
etching with 9.5% hydrofluoric acid for 60 seconds. Specimens in each group were standardized

in bar shape 1mm in width, length and 16 mm in height. Microtensile bond strength was measured
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and additionally, surface of PICN was evaluated by a scanning electron microscope. Results of

experiment are as follows.

1. Every group that processed by etching with 9.5% hydrofluoric acid showed significantly high
microtensile bond strength compared with group that was not processed by etching.

2. There was no significant difference in microtensile bond strength between groups with etching
PICN for 30, 60, 90 seconds and group with etching feldspartic porcelain for 60 seconds.

3. Group with etching PICN for 120 seconds appeared the highest microtensile bond strength.

According to results above, to bond resin cement to PICN, etching with 9.5% hydrofluoric acid
for 30 seconds would lead to proper bond strength equivalent to that between feldspartic porcelain

and resin traditionally.

Key words: polymer infiltrated ceramic network, resin, bond strength, hydrofluoric acid
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