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B A Fo A AFE3E nlR A 21X 2 inter-
penetrating polymer network® 7FJ Trubyte
IPN Teeth(Dentsply Inc., USA) &} 237 2] ¢l
Endura Posterio(Shofu Inc., Japan)9] et th+#
A5 Mg eH; 58 EduzoEes Ats
3 #1219 Clearfil FII(Kuraray Co., LTD., Japan)
o} F53 g7¢) Z100(3M Dental Product, USA)
=AMt tH(Table D).

7h AR &
1) Al Az

olAH A& HA %} pEE He 7o) 2 F 7 "Z3A e dddA 7 100705 A7l
ge g S92 2yont ZoAe Edl  25mmel o}2PeY Bel AFA ARoR gt
e} gebd ¢ glom, g Algdte FEE B 24MNESE AAIR o AR e S oF
gzle] Aoy A ke TR weA 2mm AA|8t3L carbide paperg |83t #220
T Aolrb & 4 ok mWEA, E AFeMs & 600, 1000 <A1 2 A1 S drtalint. 28jz 22t
Table [ . Materials used in this study
Brand name Manufacturer Character

Denture teeth Trubyte IPN teeth

Dentsply Inc.

* [PN acrylic teeth
» Homeogenous structure

Endura Posterio

Shofu Inc.

* Composite teeth

* Multilithic structure
Microfilled resin{enamel & dentin)
Acrylic resin(ridge-lap)

Restorative Clearfil FII

composite resin

Kuraray Co.,LTD.

* Self-cured composite resin
* Two paste type

7100 3M Dental Product

* Light-cured composite resin
* One paste type




Table 1. Classification of test specimens according to surface treatments

Number of specimens

IPN Endura
Surface treatment Clearfil FIT Z100 Clearfil FII 7100
50pm Al203 sandblasting 10 10 10 10
#100 carbide paper 10 10 10 10
Chloroform(99.95%) 10 10 10 10
Retentive holes - 10 10 10 10
No treatment 10 10 10 10

‘ Load

| — Metal jig

e T2S1 SpECIMEN

Fig. 1. Cross section of specimen placed in the test-
ing machine for the shear bond strength test.

9] YAAE 2070 5/ Lo BRSted drntd &
Hell & 1189} o] EUAEE &1}, Sandblasting
A2l 50pm Alz0sE 2IbS2 5mm AglolA 10%
2t #AFEE 21| carbide paper A2l & #100 carbide
paperE ©]835te] #e AJef 2 Antslo] 1, chloro-
form A= WES o] &3t 5x Bk HLsth
Retentive holes 342 milling machine®] No.2
round burg g2ate] AlHe FYLZFE Imm
Holzl ol Zol Imme] A4 415 AL,
2L ol Az kA &%

o, diXRel 58 Bzl A48 93t
of ZHAMEE 7} 20709 AlEE 10708 B2 Uy

1 37 5mmel FerY FHE o g3l T

203

FEL B3-S 247 1. 5mm FAZ AL
). Clearfil FII2] 7%= AZ3|ALe] AAd wha
bonding agent® E¥52 HR-& sl GRA
off 8¢ F d2dA FFAH oA, 21009 3+
o= scotchbond adhesive® =¥3t1 1027 35
et T 71002 A 83k 40271

[e)

F AE metal jigE AZstd s EAAE )

(Instron Universal Testing Machine: Model
4301, England)oll 9 A1 & Imm/min® cross-
head speedZ 3t5< 718t HUjgEet328 7|5
Bt (Fig. 1).

§ Am3 T Yo
2 Afe doksha B9 AU} F 1022 285

B A2E Al #HE Pt sputtering & ¥ 15kV,
5008 &l A FARAAR A (SEM S-4200,
HITACHI, Japan) 2. & #2353},



7 Sandblesting
Carbide paper
8 Chioroform

& Retentive holes
B Ho treatrnent

Means of maximum shear bond strength(Kg)

IPN-Z100 Endura-Clearfil Fll  Endura-Z100

IPN—Clearfil Fil

Fig. 2. Histogram of means and standard devia-
tions(vertical lines) of maximum shear bond
strengths.

.

ju

Table Il, Fig. 29 220, 7t A4+ 7ho] A
=T 3-way ANOVA(Analysis of variance)
9} Duncan’ s multiple range testZ o] &&ko] ¥
A8k

3-way ANOVA @J’} ZE i)l XA T,
gezle] 7 2ela FHAEE wEkA A
2y E Gt ot ?PO] } 129 (p¢0.001),
AE2HpC0.001), e Al "ETHpC0.05)9 242t
A go] EAEE AR \JrFJrUfDHTable V).

oA & # XA 9] Fhel wWE ARAFIFEY] 2}
©]& Duncan’ s multiple range test@ AFE 333
A3 Endura A7} IPN diRA B0 o] $& A

b

1

r_‘

220]

> g J}E

}

O

Table . Means and standard deviations of maximum shear bond strengths

Denture teeth

Restorative composite resin

Surface treatment Clearfil FII 7100
Mean(Kg) SD Mean(Kg) SD
Sandblasting 14.26+2.78 9.25+1.40
Carbide paper 9.17£2.10 6.53%1.33
IPN Chloroform 9.09£2.38 545+0.93
Retentive holes 861+2.24 4.23+1.06
No treatment 7.53+2.00 5.08+1.86
Sandblasting 17.13+3.19 9.251.35
Carbide paper 15.37+£3.28 8.351.54
Endura Chloroform 9.82+2.48 6.40 0.86
Retentive holes 10.72+2.58 6.61 1.76
No treatment 11.20+1.57 6.73+£1.16
Table IV. The result of 3-way ANOVA
DF Sum of Squares Mean Square F Value Pr)F
Model 19 2137.038 112.475 27.45 0.0001
A 1 230.693 230.693 56.31 0.0001
B 1 972.471 972.471 237.37 0.0001
C 4 715.640 178.910 43.67 0.0001
AXB 1 46.976 46.976 11.47 0.0009
AXC 4 56.876 14.219 3.47 0.0093
BxC 4 70.892 17.723 4.33 0.0023
AXBxC 4 43.489 10.872 2.65 0.0346
Residual 180 737.445 4.096
Total 199 2874.484

A=denture teeth; B=composite resin: C=surface treatment
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Mean of maxinum shear bond strength(Kg)
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Sandblasting Carbide paper  Chloroform  Retentive hole
Swface treatment

-
I

0 Clearfil FIT
87100

=
5]

ES

Mean of maximum shear bond strength(Kg
IS w

»

B

Sandblasting Carbide paper Chlorofrm  Retentive hole No treatment

Surface treatment

Fig. 3. Comparison of shear bond strengths between
denture teeth according to surface treatments.

Table V. The results of Duncan’ s multiple range test

Fig. 4. Comparison of shear bond strengths between

restorative composite resins according to surface treat-

ments.

Surface treatments

[PN-Clearfil FII SB Cp CF RH NT
IPN-Z100 SB CP NT CF RH
Endura-Clearfil FII SB CP NT RH CF
Endura-Z100 SB CP NT RH CF

SB=sandblasting: CP=carbide paper: CF=chloroform: RH=retentive holes: NT=no treatment
Groups connected by horizontal lines are not significantly different(P ) 0.05).

2o (p0.05) (Fig. 3), ¥58 &
g AGAT7 e Clearfil FIZF
71008t} A 0.2 UYebgtHp(0.05) (Fig. 4).

Table Vellde IwAedd g Aez237)
9] &0l & Duncan s multiple range test= A%
AR g HoFa glon $£E8 B3zl
BAIGle] IPN #ZIA]el M= sandblastingx 2l7}
oot & AHETAEE B3 (p(0.05), v
A FEA Y Alolole folgh o]z} YERA]
RTHp)0.05). Endura 2]l tiaid & 554
2| zlo) #AAGol sandbalsting X8, carbide
paper AEAle] HAYFA s = Uepten
(p<0.05), WA FHA Y Atoldl= 23t 2}
|7k 1ATHP0.05)

20K

2. TASo|E LA
Sandblasting €13t IPN# Endura #1332} &5

oA alumina YA FAIR AFA R FAd3tn
A #H2EE 2YoH(Fig. 5B and 6B).
Carbide paper® Avtgk IPN dlZ x| ol| A = F-5-2
o2 7 Ankrt olE BT BHdS EH
I ArpiiabzE gol B E gl e (Fig. 5C), Endura
g7 2] ol A = sandblasting #1218+ A3} AL
e B (Fig. 6C). Chloroform A& & F #7
2 Bl FAeg ZHd vle) dnp Fol Y31
A A A= o] AR FEg Ho] By
Aok (Fig. 5D and 6D).



Fig. 5. SEM appearances of IPN teeth according to surface treatments: A, No treatment: B, 50¢m Al2QO3
sandblasting: C, #100 carbide paper: D. Chloroform.

17

Fig. 6. SEM appearances of Endura according to surface treatments: A, No treatment: B, 50¢#m Al20s3
sandblasting: C, #100 carbide paper: D, Chloroform.
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ABSTRACT

SHEAR BOND STRENGTHS BETWEEN ABRASION-RESISTANT
DENTURE TEETH AND COMPOSITE RESINS

Mee-Lee Kim, Chang-Mo Jeong, Young-Chan Jeon, Jang-Seop Lim

Department of Prosthodontics, Collage of Dentistry, Pusan National University

This study investigated the shear bond strengths between abrasion-resistant denture teeth and
composite resins according to surface treatments.

Denture teeth for this study were Trubyte IPN teeth(Dentsply Inc., USA) with interpenetrating
polymer network and Endura Posterio(Shofu Inc., Japan) of composite resin teeth, and restora-
tive composite resins were Clearfil FII (Kuraray, Japan) of the self-cured composite resin and Z100(3M
Dental Product, USA) of the light-cured composite resin. Five different surface treatments were
evaluated: (1) 50pm Al203 sandblasting: (2) #100 carbide paper; (3) chloroform: (4) retentive
holes: and (5) no treatment.

After surface treatments, denture teeth were examined by scanning electron microscopy(SEM),
and the maximum shear bond strengths between abrasion-resistant denture teeth and composite
resins were measured using Instron.

The results were as follows:

1. IPN teeth treated with sandblasting had the highest shear bond strength, and Endura treat-
ed with sandblasting and carbide paper had significantly greater shear bond strength than
with any other surface treatment.

2. Regardless of composite resins, the shear bond strength on Endura was greater than on IPN
teeth.

3. Regardless of denture teeth, the shear bond strength of Clearfil FII was greater than of Z100.

4. In appearance of SEM, IPN teeth treated with sandblasting showed generalized roughness
on the all of surface, however, carbide paper treatment resulted in partly rough. Endura treat-
ed with sandblasting and carbide paper showed similar surface characteristics. Wetting den-
ture teeth surface with chloroform removed the debris and created a particle-free and smooth
surface.

Key words : Abrasion-resistant teeth, Composite resin, Denture teeth, Surface treatment
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