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A Study on the Shear Bond Strength between Various Denture Bases
Resin and Artificial Resin Teeth

Sang-Wook Lee, D.D.S., In-Ho Cho, D.D.S., M.S., Ph.D.,
Joon-Seok Lee, D.D.S., M.S.

Department of Prosthodontics, College of Dentistry, Dankook University

The bond strength of denture base resin and resin teeth, is an important factor in the long term prognosis of
dentures. The purpose of this study is to find an appropriate combination of commercial denture base resin and
artificial resin teeth according to shear bond strength.

In this study, the shear bond strength of various denture base resins (Vertex RS®(Dentimax Ziest, Holland),
PERform®(Hedent GmbH., Germany), SR IVOCAP®(Ivoc1ar AG, Schaan, Liechtenstein)) and resin teeth (SR
Orthosit PE(Ivoclar AG, Schaan, Liechtenstein), Trubyte® Biotone®(Dentsply, U.S.A))) was evaluated.

1. In comparison of denture resin, the shear bond strength increased in the order of IVOCAP®, PERform®, Vertex
RS®

2. In resin teeth, Trubyte® Biotone® showed higher strength, but there was no statistical difference between the
groups.

3. According to loading direction, the lingual showed higher strength, but there was no statistical difference.

4. When using SR Orthosit PE, SR IVOCAP® showed significantly higher shear bond strength(p<0.05).

5. Fracture tendancy showed more cohesive fractures(59) than adhesive failures(13).

IVOCAP® showed the most superior results statistically. Trubyte®Biotone® showed the highest shear bond
strength. When using the SR Orthosit PE, it is thought that IVOCAP® would present the most superior results.
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Zx el Vertex RS®(Dentimax Ziest, Holland), 3% 4]
#2191 PERform®(Hedent GmbH., Germany), X| &7
7bgt ZAA #2191 SR IVOCAP®(voclar  AG,
Schaan, Liechtenstein)2-, @21 x]ote 72318 x|ol<)
SR Orthosit PE(Ivoclar AG, Schaan, Liechtenstein)}
AEAQ @70kl Trubyte® Biotone®(Dentsply,
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Table 1. Classification of experimental group
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2) 2= & 0|3}, Instrone] wedge action gripo]
TAAF 7 AR 27]2 A7 30mm, %0
20mme] 9EFo F¥E AU

3)3%9 XA YRoz A 7 24748 ] ¢
o] SR Orthosit PE 127}, Trubyte® Biotone® 127}

1S A3, 242 APt

4 £40] B AHe A= g HAE AA
3 & Ao 100% FEo BASHTh

3. O

RN ECREE]

X4 @A wa}, gAA ool e, 3 7t
B gkl wet 48T S theH 2ol 2802 ¥
53t tH(Table 1).
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Cross head speedZ 1.0mm/min© 2 A% & 159
3} 414 7] (Instron®3344, Instron Corporation, U.S.A.)
g o) g8, ATAY Z=E FHA

Group Denture Base Resin Artificail Teeth Loading Direction No. of Specimen
10B Buccal 6
SR Orthosit PE
IOL Lingual 6

SR IVOCAP”

ITB Buccal 6
Trubyte” Biotone®

ITL Lingual 6

POB Buccal 6

SR Orthosit PE
POL Lingual 6
PERform®

PTB . Buccal 6
Trubyte® Biotone”

PTL Lingual 6
VOB Buccal 6
SR Orthosit PE
VOL Lingual 6

Vertex RS®
VTB Buccal 6
Trubyte® Biotone®
VTL Lingual 6
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Fig. 1. Diagram of testing apparatus for shear
bond strength.
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4 FAEN

EA A el& SPSS® V10.0 for windows(SPSS Inc.,
USA)E ol &3l Agslgic). 2+ £5o] AF8
X5 3t7] Y35t K-S test(Kolmogorov-Smirnov
Goodness of Fit test)y & A|83t9 11, 2+ @47} A3}
ol vlAlE dES Lolrr] Hsted, 3-way ANOVA
test, One-way ANOVA test, Duncan®] multiple range
test, t-testE A8 stod 7t F 7kl R AL A5}
A THp<0.05).

Table 2. Results of multiple range test for shear
bond strength according to denture base

resin
IVOSCIIQAP® PERform® | Vertex RS®
SR IVOCAP®
PERform®
Vertex RS® *

*Denotes pair of groups significantly different at the 0.05

level.
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Fig. 2. Graph of mean and standard deviation for
shear bond strength.

44

M. HAPAH

Fig. 2= Z} 43479 3¢ AdA2gu=e} 52
HAE 2HZ2 JeEbA R o2 VOBOA 713 v
< 338.8N2 PTBo|A 714 =& 8580N9] 7he B
o|® VOB$} VOLZl), POBS} POLZt = -]t
Zpo] & e 91 th(p<0.05).

1) 924 ezl g vam.

SR IVOCAP®0] 7744N2.2 7}% =& 7S g
2121, PERform®0] 693.8N, Vertex RS® 7} 574.9
Ne| HF AVAFPEE B om, SR IVOCAP®
FVertex RS®Ztol & EAH o2 S8 217} B
Z1tH(p<0.05).(Table 2)

2) Aot w2 Bl

Trubyte® Biotone®] 717.0N, SR Orthosit PE7}
645.IN9| HT AFAFZEE e 20 (Table
3), independent sample testZ ¥} 24 Trubyte®s} SR
Orthosit PEZH]| A2 02 R ajolE glqith
(Table 4).

Table 3. Mean shear bond strength and SD according to artificial teeth(unit : N)

Teeth N Mean Std. Deviation Std. Error Mean
Trubyte® Biotone® 36 717.0 161.7 27.0
SR Orthosit PE 36 645.1 211.2 35.2
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Table 4. Result of independent sample test according to artificial teeth

Levene’s Test

t-test for Equality of Mean

. Sig. Mean
F Sig. t df (2-tailed) Difference
Equal variances assumed 3.501 .066 -1.623 70 .109 -71.9306
Equal variances not assumed -1.623 65.554 .109 -71.9306

Table 5. Mean shear bond strength according to loading direction(unit:N)

Loading Direction N Mean Std. Deviation Std. Error Mean
Buccal 36 653.5 224.2 374
Lingual 36 708.5 146.9 24.5

Table 6. Result of independent sample test according to artificial teeth

Levene’s Test

t-test for Equality of Mean

. Sig. Mean
F Sig. t df (2-tailed) Difference
Equal variances assumed 6.570 .013 -1.232 70 222 -55.0306
Equal variances not assumed -1.232 60.361 223 -55.0306

3) g9} Wkl w2 Hlw.

lingual loadingA] 708.5N, Buccal loadingA] 653.5N
o WF ARATAEE UEhio] AZolN P&
74 A7t A3elA Pe Uk ASET o 22
A2 H=E  JehlichTable 5).  spAg
independent sample testZA 3} 9] wWkol| whe} E-A
Ao fo3t Aol I om(Table 6), SHH L
Z VOB$} VOLZol, POBS} POL7Ho = £ ¢ A
o]& VERHATHp<0.03).

4) 7+ YRR ofoll thak <X H Rl TWE W]
(@ SR Orthosit PE<l th &t <23l x1e] Hbd
AL
Table 7%= SR Orthosit PE #21 X|o}g} 2} 2 x|
PRk AGARAEE JeEz 9lom, SR
Orthosit PES} SR IVOCAP® 7te] AGAF}=7}
1 wom ol o F x4 e A% 2
ol BAFHCRE 9% AE UG < 0.05).

Table 7. Result of multiple range test for shear
bond strength of denture base resin
when using SR Orthosit PE resin teeth

Subgroup(p < 0.05)
Denture Base Resin| N
1 2
Vertex RS® 12 521.5
PERform® 12 616.1
SR IVOCAP® 12 797.6
Sig. 211 1.000

@ Trubyte® Biotone®sl] that o)x] 4 #Re) Ak
AR E.

Table 8% Trubyte® Biotone® X X]o}s} 2zt 2]
A HAZe AvAFA=E Jehln gled,
Trubyte® Biotone® <} PERform®zte] Ad oA 743
2 7 ey AR #AdL w3l
ch.



Table 8. Result of multiple range test for shear
bond strength of denture base resin
when using Trubyte® Biotone® resin testh

Subgroup(p < 0.05)
Denture Base Resin N
1 2
Vertex RS® 12 628.2
SR IVOCAP® 12 7512 751.2
PERform® 12 771.5
Sig. 211 1.000

5) Py
AN goto] dojd ZA9E= 1374, $34
sdo] dojd A oAy jré 267H @21 %) o}
3 127), G5 2002 % 597001N 884 o
Z okAt-S HY ou;] z+ _—rr.y].oﬂ Lol e %1313}

e AAA7t 248, $E Fe 9 2Ho}
A A, o], g FE a5
g

A

i‘ﬂ"d?ﬂ Az 7}2&011 w}a} 9] % A
A Eolva lon, 939 ™o} grx oty
2 5ol g3l 93] FelE o F s Ao
HAste] B2 93] FHAEo] BHE 3idtm ¢
. AR 2 Selzt Wad ox)9] o 30% T}
o233} H AR ot Getolalm Ba Hojx| 1 gl
.

A HA P2 A%A
Aol 74 Fo] ALgEo] Sy &
FHe o wet Age o] xjoj2 , 9]
A A% A FF $502 Qsjal, 939 nAds

2
&

ofN of
S,

m\
er
ﬁ.
‘LmRmR
S
~ ¥ ol

o
kR

% 2YL AN YT $ol e o

—_

o
Jo
® -
we
L “l°‘
E
&
()
o
-4
P
oln
s
X8
+

24 Ae 4AL AA] B f2e 2
Hole slol2zdlol 3, A1 F3, 7
4 FUY, FAFY 2 2 457 b
% Sol AP, nlo)Azsjolng o g3t
YV AN Mgzl o] A, ge
32 A7, BA B4, 4UE 7134 Bo

offt

B3] ok W F44 AN AHgeien 9
°f EAH Atk @yl Qon, 4 % 7)E
Bao] Bol 715 Al $AAEN WY B A=
Aste) dle] Uik bt PR BUG P
27HA Fouk, 9N F FF $30] WA

2 A9 AH gl hEA oJete] Be
& Wethe 9ol Yok T 79 FEge

A Holx e F3AS BAgle) AF Wash 2
735_}37} Sk S 74 FAH FE e 2
&4 % PABE Y 52 5402 oy

& Jhele] WA FYFoRA 2T 5 ke

Aol S, W ;7kel A7k Basthe B

o_‘EL

|

e E58Y YR Vertex
RS® #33}, AF 39 44 PERform® INKOVAC
System®} A& 7}t ZALA] @219l SR IVOCAP®
Systems o] &3l on, AE3E x4 Ao
YEH 2 71 gol AHEE T e 2

FHo A AE&H JIo; FARF AR 39 by
< A Zo] s o] ALl FrlE e o))
w ol A@To] E3FAAT

= 43 43, X3 G me P @%@i}
7} SR IVOCAP®, PERform®, Vertex RS®9] 4=0.
2 g2 Adddgzs L}E‘rﬂ%i’i on, SR
IVOCAP®3} Vertex RS®Zhol| = $-9]3F 2}o]2 H A
o o] 2de 458y «M“ gzlo] 718 w&
A¥E & /Hte ojde A7 EFAE vE A9 e
Holm Yo, g)ut o)l A o) AH2H AW
A AL A7t 7Y, /M BA 288 So
2, A2o] MEsEe AREHRY AFPE Ao
F7H o2 AgEojol & Row Algdrh

gzAote] EeA AAL AMsEE oz
T8 A9 staAd e g 727 AFEU
DA% AR ke AN AT S48 2
< ¥/J3FA) 9t linear polymethyl- methacrylate2 T
o] g R A gAo] e To] g AE
2 o Wﬂo}% Ztnd#e B3l A5 25
A AL NAHARA T 2434 HA o] A
o] ‘EOVJE}t EARE 72 e Z8E gx
Aotz A UE ¢ b,

A H T g ole] AFAEE 27147
7] 913 =¥o] QA RE Tkt 2 5o ¢



o, Aoz B A7t A it HAX
ofo} oA HATe AL EE 7 EZY Jtu
A%, 9FA 84, T8 A FY 9B F
o] 8ad o3 GF TP Jlaag =
7t ENEFE YGAGCZHE MMA GFA 7 A
E3}7]d+= polymer chain network®] Z7]7} U F
oA, My 122 tuddd Frx olet
oA AL AL gsldtt g B4
o] ARLE adE fASt Kot At 2dS
22 A17)%E Yl linear PMMA S X 3A)7]& A o]
g 83t

2 d¥dAe BAY ol=mEy #ilAol
Trubyte® Biotone®%} colloidal silica 2 & H 7}8l
7334171 SR Orthosit PEE o] 43t oM, & 43
oA Alggk PR xold] e B AT EE
o] T AT Zo] AFAHL Hefe HAA
o}¢] Trubyte® Biotone®ol 4 7318 @& o}2l SR
Orthosit PE 2t} & AWAIZEE YL
U BAZc2E $9% Aot gtk #7%
ofe] A% oAX #ZFe] AT Y BT of
g} ridge lap B fA 79 P, 9FA X o
5, Xolrt A4 g FYE o] Fel= &
g womz, od U 7149 A7t e
'3]":]'31’36'39).

oX,
o
2
o
El
it
ol
o
tifo
N
)
R
o
2
lo
o
-lo
>

il
i
o
o

o
o
N
S
>
>
0oy
~
k)
A
°
rie
>
o rr
2
ooy Lo B
o

fr e &

Q_>.|:
£ o4
o g fu X

0% fokt
4

o
i o g
=2

3]} Wiako] WE HlmolME
olE gigloy Ao & 7
A AL A AT B FAS
2o} gl Ay SHE g8t} AU B2
Zlo ot AgE ] Fs2 A4 ¢ Yok

z} g AR o}s} oA A Rzt AGAIREE
SR Orthosit PE2] 7%, SR IVOCAP®, PERform®,
Vertex RS®9] 02 £& AVAFPEES Vel
.21, SR IVOCAP®I}e] ZFA=E T2 F 9%
A gRTe] AGAeREe ARG R §93 2}
ol& Jehigon, Trubyte® Biotone®e] 7%
PERform® o] 7174 £& AVAYAEE Vel

tilo

-

ol
N
o ot
oY |o
32 4
G
O, ¥
e A

=

+59| OXA HIAE HARIOH o 65

SHZBAGE( 25

(= f=iy

Jdeu EAReR fo4E e R o/F
2 2 u g2 o2 SR Orthosit PEZ A1 &) 3}o]
AHgs e 923 #7& SR IVOCAP®S s}
€ Rl fE3ittn A4 4 Sich

B dFoM e w5 X33} d71x]opzte] 4
Fgol A= FEeH o, A M e HE4
7 (adhesive failure) BTt A5 A P4 A
(cohesive failure)E F& YERNo], Caswellz}
Norling®] &2 7kl A B3 BYH . 9
A4 FRA3 YRAX ozt Ado] ohd T E H Y
Mo gtdg AR A =t AR oA
ZEEY H ettt A& gujgtn B 4 ot
P webd o4 P23 g ote] B3 A o] F
Ao 93 29 To g2talo] givhA o] &
ZH X FE R FA oy X o} 2HA| 9 s o]
o ZA7F 2 Ao AztEn, A3 Azl gy
2o} AA e ZEE FAAII] ¢ A7 2o
& oz Alg€oh

tEo] e NEH 2xo Wsie} e
5o =&H Jde 22T FHolge A 1
g o, Ao HBAEE o7 Yl 7Y 83
o AEF AL sl d&F;F A
(thermocycling) 5-& ©] &% ¥ A7t Bag A
o= Agdadh

V.

Y
I

2 dPoME ARH L dE 7259 g4 4
A3} @At F I3 @ SR IVOCAP 3}
PERform®3} Vertex RS®2 A}-£3}90 11, @A x| o=
SR Orthosit PE<}, Trubyte® Biotone®g o] &3l A
AT E 29D AN 2 gEL
ANOVA 77 2 Duncan®] multiple range test, t-test
£ A 3t gLy 2L AES A9
1 924 #A 5 wh& v w4 SR IVOCAP®,

PERform®, Vertex RS® £ 0.2 & AUA YT

2 Jehfiglen, SR IVOCAP®3} Vertex RS® 7t

de fog Aolg BATHp<0.05).

2. #XAot FHol WE HIAA, Trubyte®
Biotone®©] SR Orthosit PER.T} =& AthA &7}
& BYoy FAHCE {3 Aol U
tt.



4. HWX] ofof w2 421” R3] AG2HEE
¥ SR Orthosit PE9] 7%, SR IVOCAP®0] £7
Aoz g 7 AN g EY A Uee
1 (p<0.05), Trubyte® Biotone®2] 7% PERform®
AN 7HF & ABETAES velgdoy
SAHCE T Aol ATk

53 Fe £ o, $3A F-HGN)ol A
FH134) Bt 9453 =4 Jdehgoh

o]de] Aol x4 @2 SR IVOCAP o]
TARCE /M £& A7E Bgon, g}
& Trubyte® Biotone®] =& AGtAGA=S Y
oy FAACE FAL 919len, SR Orthosit
PES] 7% SR IVOCAP®} T} % 9 x4 g xdj
Hjsled BAACE 2 AVATAEESE Jehid
o kA ddH o2 X9 ARE A o o
%)% 87 SR IVOCAP®E AL-&38t= Ho] Fou,
BRI o}= @?ﬁﬁ ¥ OME} “Ul A,

ox
o
=)
< i
)

3}k
R k2 SR Orthosit PE& O]ﬁ-zﬂ-\:}?j ,] /5
HLSR IVOCAP®S AL83H= Aol £ Ao A}
g ft} gEo] ot e YrEo] 234 j—]—
< Jehgon, o9 AL & Az A2
T2 21717 98 Fr1R0 A3y He g
o2 Algdrh

0z

D28

HO

1. Brien R. International Prosthodontic Workshop. The
University of Michigan 1972;June 12-15.

2. Anderson GC, Schulte JK, Amold TG. Dimensional
stability of injection and conventional processing of
denture base acrylic resin. J Prosthe Dent 1988;
60:394-398

3. Cunningham JL, Benington IC. An investigation of the
variables which may affect the bond between plastic
teeth and denture base resin. J Dent 1999;27:129-135.

4. Darbar UR, Huggett R, Harrison A, Williams K. The
tooth-denture base bond. stress analysis using the finite
element method. Eur J Prosthodont Restor Dent

10.

11.

12.

13.

14,

15.

16.

17.

19.

20.

1993;1:117-120.

. ADA Guide to Dental Materials and Devices. v.1:
101-102.
. ISO 3336. Dentistry-Synthetic Resin Teeth, International

Organization for Standardization. 1977.

. JIS 6506. Acrylic Resin Teeth, Japanese Stansard

Association. 1989.

. KDA Specification No. 9. Acrylic Resin Teeth, Korean

Dental Association Specification.

. Rupp NW, Bowen RL, Paffenbarger GC. Bonding cold

curing denture base acrylic resin to acrylic resin. J Am
Dent Assoc 1971;83:601-606.

Thean HP, Chew CL, Goh KI. Shear bond strength of
denture teeth to base: a comparative study. Quintessence
Int 1996;27:425-428.

Buyukyilmaz S, Ruyter IE. The effects of polymerization
temperature on the acrylic resin denture base-tooth bond.
Int J Prosthodont. 1997;10:49-54.

Marchack BW, Yu Z, Zhao XY, White SN. Adhesion of
denture tooth porcelain to heat-polymerized denture
resin. J Prosthet Dent 1995;74:242-249.

Pickett HG, Appleby RG. A comparison of six acrylic
resin processing techniques. JADA 1970;80:1301-1320.
Schmidt KH. The SR-Ivocap® system and the structure
of denture bases. Quintessence Int 1975;26:59-62.
Garfunkel E. Evaluation of dimensional changes in
complete dentures processed by injection-pressing and
the pack-and-press J Prosthet Dent
1983;50:757-761.

Huggett R, John G, Jagger RG, Bates JF. Strength of the
acrylic denture base tooth bond. Br Dent J
1982;153:187-190.

Hwang SW, Chung MK. Comparative tensile bond
strength of heat-cured, cold-cured, and light cured
denture base resins bonded to continuous-pressure

technique.

injection type denture base resin. J Korean Acad
Prosthodont 1993;31.

. Ogle RE, Sorensen SE, Lewis EA. A new visible

light-cured resin system applied to removable
prosthodontics. J Prosthet Dent 1986;56:497-506.
Geerts GA, Jooste CH. A comparison of the bond
strengths of microwave- and water bath-cured denture
material. J Prosthet Dent 1993;70:406-409.

Kimura H, Teraoka F, Sugita M. Application of
microwave for dental technique(Part3). Development of
model materials for microwave polymerization. J Osaka
Univ Dent Sch 1987;27:41-50.



21.

22.

23.

24,

25.

26.

27.

28.

29.

- 30.

31.

32.

Schneider RL, Curtis ER, Clancy JM. Tensile bond
strength of acrylic resin denture teeth to a microwave-
or heat-processed denture base. J Prosthet Dent
2002;88:145-150.
Eun SS, Kweon HS, Chung CH. A study on the physical
properties and volumetric stability of SR-ivocap resin
system. J Korean Acad Prosthodont 1998;36.

Barpal D, Curtis DA, Finzen F, Perry J, Gansky SA.
Failure load of acrylic resin denture teeth bonded to
high impact acrylic resins. J Prosthet Dent 1998;80:
666-671.

Clancy JM, Hawkins LF, Keller JC, Boyer DB. Bond
strength and failure analysis of light-cured denture resins
bonded to denture teeth. J Prosthet Dent 1991;65:
315-324.

Jeong SJ, Kim KS, Cho IH. Light microscopic
examination on the bonding of denture base resin and
acrylic resin teeth. Dankook Univ. M.S. thesis 1998.
Yanikoglu DN, Duymus DZ, Bayindir DF. Comparative
bond strengths of autopolymerizing denture resin and
light cured composite resin to denture teeth. Int Dent J
2002;52:20-24.

Craig RG. Rertorative Dental Materials. St. Louis, C. V.
Mosby Co. 1985;458-480.

Anderson JS. The strength of the joint between plain and
copolymer acrylic teeth and denture base resin. Br Dent
1 1958;107:317-320.

Kawara M, Carter JM, Ogle RE, Johnson RR. Bonding
of plastic teeth to denture base resins. J Prosthet Dent
1991;66:566-571.

Smith DC. The acrylic denture. Br Dent J 1961;18:
257-267.

Takahashi Y, Chai J, Takahashi T, Habu T. Bond
strength of denture teeth to denture base resins. Int J
Prosthodont 2000;13:59-65.

Mormrow RM, Matvias FM, Windeler AS, Fuchs RI.
Bonding of plastic teeth to two heat-curing denture base
resins. J Prosthet Dent 1978;39:565-568.

33.

34.

35.

36.

37.

38.

39.

AZ0| OIA XD RO BB st o 67

Schoonover IC, Fischer TE, Serio AF, Sweeney WT.
Bonding of plastic teeth to heat-cured denture base
resins. ] Am Dent Assoc 1952;44:285-287.

Suzuki S, Sakoh M, Shiba A. Adhesive bonding of
denture base resins to plastic denture teeth. J Biomed
Mater Res 1990;24:1091-1030.

Lee JH, Kim CW, Kim YS. An experimental study of
the bond strength of denture teeth bonded to denture
base materials. J Korean Acad of Prosthodonti 1996;34.
Caswell CW, Norling BK. Comparative study of the
bond strengths of three abrasion-resistant plastic denture
teeth bonded to a cross-linked and a grafted, cross-
linked denture base material. J Prosthet Dent 1986;55:
701-708.

Chai J, Takahashi Y, Takahashi T, Habu T. Bonding
durability of conventional resinous denture teeth and
highly crosslinked denture tecth to a pour-type denture
base resin. Int J Prosthodont 2000;13: 112-116.
Sorensen SE, Fjeldstad E. Bonding of plastic teeth to
acrylic resin denture base material. Odont Tidskrift
1961;69:467-4717.

Spratley MH. An investigation of the adhesion of acrylic
resin teeth to dentures. J Prosthet Dent 1987;58:389-392.

Correspondence to: In-Ho Cho, D.D.S., M.S., Ph.D.
Department of Prosthodontics, college of Dentistry.

Dankook
Chungnam, 330-716, Korea,

7-1,  Shinbu-Dong.

E-malil:

Chunan,
cho8b11@

Univ.

dku.edu



