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1. 83 9FX

% 4379 B AFAF FAR AFTAZ ALS
5. Endura(Shofu, Kyoto, Japan), SR-
Orthosit-PE (Ivoclar AG, Schaan/Liechtenstein),
Bioform IPN(Dentsply, York, U.S.A)e 7%
A AFAe B9 ob2EY #HA AFHY

Table 1. Resin denture teeth used in this study

Trubyte Biotone(Dentsply, York, U.S.A.)o] A&
HRAcHTable 1).

Z} FFAA 12708 8] g Al 1 AT E A9 e}
o, F 48709 R AFA ARE A} Fig.
194 B& Hle} 2] 10mm % 10mm X Smme] ¥HE
g Eldl Zzte} A AFAE oA A 7 A
ol H e FEAR dalM NS 253
Zo] F B2 159 22 718 TujA R} a7
3 gepo] 1312 Trubyte Biotone 12X+ &
= w57 FEHE AE W] 98 g§2aso)

209} @57o] HEE A s
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2. 4% e FEAS _

43 dFAe i He FEAEZE 285 =
A, 2gn FAE A4 G A SN Aes
FoHTable 2).

T8 A9 A 3% A4S FEEE 150mm x
100mm X 2mm®] 712 F2381] A2 £, gold
polishing kit(Shofu, Japan)& o] &3] T Z¢
< AgsTh =4 AlH vAZE dFoR
I AT ZE 7|2 2T F, 5 Uy
2 EAqE F493%n, 2] AS s4n) A=

foun B
j=
o

Yy

1Kgf/Tooth

100 strokes/min

Restorative
material

@?6\ \Resin denture

teeth

— Embedding resin

Fig. 1. Schematic drawing of wear test method

Brand Material Mold Shade Cusp Angle
Trubyte Biotone Conventional acrylic 30M 66 33
Bioform IPN Interpenetrating Network 31M B66 20°
Endura Microfilled composite Ma30 66 20°
SR-Orthosit-PE Microfilled composite N5 210/2B 20°
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Table 2. Restorative materials opposing to resin denture teeth

Material Brand Manufacturer
Gold Type 11 gold alloy Degulor-C Degussa
Porcelain Feldspathic porcelain Vintage Shofu
Resin Hybrid composite resin Aelitefil Bisco

H =) A|H L Exa cerapol(Edenta, Switzerland)
2 e AP & FHolAE AAe &
A}, FAL #% AlHL 150mm X 100mm X
2mm 2719 sFeulel] AR FHE HAE FA
g FEA7I2 FEAA ARAT ARE @R
AlH L resin polishing kit(Shofu, Kyoto, Japan)&
o] &a|x EH FelS ATt
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o},
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F747194, &) dA Adstet 4z FEAR
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93] wPA7Ia, gRAFA AR S 257}
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ol AAAIZ] T Fig. 194 e vhe} 2ol Aol
23y $EARS 1Kefftoothe] 31534 1003)/2]
£52 100,0008 $E£EL AR
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2. vtRo| % mFA Fol Fae 33

ulzA 50003, 10,0003, 30,0003, 50,0003
2183 100,0008] vhR Fof npRel ot wFE =
ol Z+A % digital calipers(Mitutoyo Mfg. Co.,

nA-E

Tokyo, Japan)E ©] &3 &33ich.

3. Pl &3 BA 7249 F%

HA AFA] BHANAN FEE AAG F wt2Ad
5.000%], 10,000%], 30.000%], 50,0003 z2]1
100,0008] v} %o Analytic Balance ‘Sato-

rius (A&7, FF)E o] gslo] viEd o3 FA
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zZ+ AE 9] #A AFXE 100,0008) wlEAIZ F
NS 279 PtREAEE FAF AR (Hitachi
S2700, Hitachi, Japan)< o] 43} Azl #of v}
ZEHE BFA
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TE EARAL QAS 6.04 A4 H7|1A = Azlst
gt #A AFAE 100,0008) wl2AZ] & FEA
o wE a5 wo] #as FAREY 94
7 G QZA o WE wFE Fol Ta% FAR
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o] Table 49} Fig. 2 U} et $EAEZ 38

B4 AHE3) 7% Trubyte Biotone, Bioform IPN,

SR-Orthosit-PE, Endura 2.2 254 ¥°| &
7} 729 E3]| Trubyte Biotone & A FH2

AR YA AFAEG o A =& a5
o] ZAAE BATHP(0.05). =AE tfAZ]
AXE Endura’l 7V & 253 Fo| A4E
W9a, SR-Orthosit-PE7} 7H A&
225 JEPARATHp0.05). 44 #2$
73 -9l = Trubyte Biotone©] T2 Al 59

TAEG FoAA A BL IFF gl #Ha



Table 3. The medians of wear depth

Restorative . Strokes
Materials Resin Teeth 5,000 10,000 30,000 __ 50,000 __ 100,000
Trubyte Biotone 25 25 80 110 175
Gold Bioform IPN 30 30 40 50 85
Endura 25 30 30 35 50
SR-Orthosit-PE 25 25 45 55 90
Trubyte Biotone 310 310 560 650 780
Porcelain Bioform IPN 350 350 505 645 850
Endura 350 350 455 580 880
SR-Orthosit-PE 220 220 320 460 640
Trubyte Biotone 130 270 740 875 930
Resin Bioform IPN 75 85 145 180 335
- Endura 55 100 150 190 320
SR-Orthosit-PE 75 125 150 185 270
unit : um
Table 4. The medians of wear depth after 100,000 strokes
Restorative Resin Teeth
Material Trubyte Biotone = Bioform IPN Endura SR-Orthosit-PE
Gold Plate 1754 85> 50+ 9or+
(D (110~180) (70~110) (40~70) (80~120)
Porcelain Plate 780" 850" 8808 64005
(In (610~830) (650~880) {810~930) (410~760)
Resin Plate 930~¢ 3350¢ 3200¢ 2708¢
(IID (900~940) (260~410) (260~360) (230~330)
unit : um
() :range

a, b, ¢ : significantly different between resin denture teeth (rows) (p{0.05)
A, B, C : significantly different between restorative materials (columns) (p<0.05)

1000

{7 Trudyte Biotone
800 1 £ siotormiPN
600 F 8 Endura

MR SR-Othosit-PE

Goid Plate

Porcelain Plate Resin Piate

Fig. 2. The bar graph of medians of wear depth after
100,000 strokes. '
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YERARATH(p0.05) (Table 4, Fig. 2).
FEA R B2 JFX 25 Eo] e BE
#Z AFA A 28 A AelE el
R AFA A ZAle] HEAZ Tl BT
ol A Tl vlelA 5~7 vl =, AL @7
of iFAIZ] o] HlaiM 2~3u) AR o] Ag =
T3 ¥ol ZAE e o™, Trubyte BiotoneTHe]
ZAol g=EAE HE T S48 H dF=HA>
2o 4 o B AFY Fo] 72 ey
(Table 4, Fig. 2).



Table 5. The medians of weight loss

Restorative . Strokes
Materials Resin Teeth 5,000 10,000 30,000 50,000 100,000
Trubyte Biotone 0.5 0.5 0.5 0.7 0
Gold Bioform IPN 0.2 0.75 0.5 0.65 -0.25
Endura 0.25 0.05 0.35 0.15 -1.15
SR-Orthosit-PE 0.15 0.3 0.05 0.4 -1.35
Trubyte Biotone 0.7 1.15 2.9 34 4.0
Porcelain Bioform IPN 1.05 2.1 34 4.7 6.5
Endura 3.0 3.45 4.2 4.6 5.7
SR~Orthosit-PE 1.15 1.35 2.0 3.0 4.95
Trubyte Biotone 0.2 1.1 2.0 5.25 6.0
Resin Bioform IPN 0.4 0.6 0.95 1.35 1.6
Endura 0.25 0.55 1.0 1.3 1.95
SR-Orthosit-PE 0.45 0.7 0.95 1.05 1.4
unit : mg
Table 6. The medians of weight loss after 100,000 strokes
Restorative Resin Teeth
Material Trubyte Biotone Bioform IPN Endura SR-Orthosit-PE
Gold 0°B -0.25®4 -1.15 -1.35*
(-0.4~0.5) (-0.8~0.12) (-1.8~0.4) (-15~1.2)
Porcelain 4.004 6.5*® 5.7® 4 95®F
(3.0~5.4) (5.8~7.0) (5.2~6.8) (4.0~5.3)
Resin 6.0+ 1.6°° 1.95¢ 1.4
(5.2~8.0) (1.1~2.3) (1.7~2.3) (1.3~1.7)
unit : mg
() :range

a, b, ¢ ! significantly different between resin denture teeth (rows) (p<0.05)
A, B, C : significantly different between restorative materials (columns) (p<0.05)

[ Trudyte Biotone
3 sioformiPN
B2 Endura

M SR-Othosit-PE

o- ._;_-'

Gold Plate

Poresiain Plate Resin Plate

Fig. 3. The bar graph of medians of weight loss after
100,000 strokes
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BEE WA TAME FA FagEG S
A a7} 7] W' FA a7 JehdA gk
o Ao A7 Fell e Bioform IPN,
Endura, SR-Orthosit-PE, Trubyte Biotones 2.2

A A5 e At (p(0.05). 44 #7) th
A7 Fo) A& Trubyte Biotoneo] THe A 279

AZFR]ol Hjg] 3~4u] Fxo] F&
BRI AT} (p<0.05) (Table 6, Fig. 3).

FEAZ e A= A AFX FA A
=4, 2E3, 238 47 g o2 &
94 e FA ZaE vehdl o, Trubyte Biotone
< 2 4L HZo g Told e vl
A ZAE Rolu, a8 Uz TolAe
7P AL 5A 7:-15\:3 YERH A THp(0.05) (Table
6, Fig. 3).

A ZF2E Y

cf. #i
A

olEx|e| ol EME| FAL MAHEHO|E &

Trubyte BiotoneE 28, T4 2 414 @7
AP BE FlA T2 Al TF7Y @A AFH
o Hg) o}F 43 AAr) e} Be oA e B
#Z& 4 9llen | Bioform IPN, Endura, SR-
Orthosit-PE= R 5ollA] o} uj112]-& ¥H LS &3
& 5ler, ol 2EA ot ok Fds B
& 3t} 53] Endura$t SR-Orthosit-PES] A
< filler YA+ 2 filler YAV} 22te ¥A-S #2E
T Ut (Fig. 4).

FEFo) g2 Trubyte Biotoned)l A &= A3+ A
A7)eF 238 914 o] dAR 1, Bioform IPN,
Endura, SR-Orthosit-PEcl A+ =mjze]-& EHo| &
ATt =2 AR FelMe I O
AlZl 23 B A8 B3, iy nfrady
o] PEFol A3 F3 AFo] FAHA}. FA
£ 47 g FAA e EA qEAR 2
Hl=gk 2709l e, F¥ A2 Trubyte Biotone,
Bioform IPN, EnduradlA <kstAl Yebsta, SR-
Orthosit-PEA A & 1 /o] o}F njn] & th(Fig.
4).
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um, 50pm, 90ume] wIREE UYEhlof, T4 ot2d
g 3 AFHEC 2ulo] e =& vfEAG &
UERl AT}, 19924 Satoh’s-2% Pd-Au-AgiHa 3l
JAFAE 200,0003] H& L5217 A, A EF/Fe
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g g AF e 2o g A= 43
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Az ¢ & R E B} olof H|g] =Ald] tgt
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g7 AFA e AL tig nfRA S ZA]
<], 339713t AEAF FA ave e AF
A 1% mleez vgton] a7% #3 AFA}
5739 o284y H7 AFAHLE $9E Bolx] &
=2 3ot 19889 von Fraunhofer=" inter-
penetrating polymer network $1&3|(Bioform
IPN, Dentsply, York, U.S.A.)¢} Microfilled com-
posite 2183) (Isosit-SR, Ivocar AG/Vivadent)E H]
23 A3}, microfilled composite 21 &A17} 40~50%
4 olrgdcty 2xstgony 1987 Whitemans
24 olzZg¥ A AFA|, Interpenetrating poly-
mer network 91|, 18] 31 microfilled composite
AZA Y stReE A e, ol28Y g AF
A7 F 7 2R E HR AFR] 4 HjE FAsHA
vtz g ©rl A8 o8, interpenetrating polymer
network 215X ¢} microfilled composite 21&3|
Atololl M+ interpenetrating polymer network <1
TA7F AL o 22 aEAYY S BTty FHe
o, Satoh® @FME? Hl&d AFYE AU,
2 AgdAM Al 7HA 2ZE H3 AT 9 vtRA
g FEFoNA+e EnduraZt, EA<AE SR-
Orthosit-PE7} 97t %2 vlE A4 & vERd L,
A4 AR Al 7HA] Qg 9] wtR A g o
£ 94 e o7 BAHA gkt A= E)
A JFAEL FHEH 4L g E B3
ol=Zdy #H3l AFA| | Hla|A & w2 APH-S
Ve AR T, diER 9] A3 nlRE Rt A9
e A ofladd gl AFR 9} 2ol
7t e A nke e B

o]’3¢] in vitro 48 TN £2E AF2 Al
drl7le Aol FET, & 7R gt b dF
Wigo] AHEEIR7] W&ol in vivod B el Al = ATt
5,11418,25). 19“8‘5]{;]_ Olge%_‘_o:27) %}\01.94 o]_i%a Eﬂﬁ
91%x] 2] Trubyte Biotone®} 4% A A1FA¢
Bioform IPN®l mtRA 3ol tigt 3dzte] 944
232 4R, Bioform IPNol 19 3o
32%, 2d %ol 35% 18]1 33 Fd) 28%4 E nlR
7} dojdttn ek 3@ 39 uFy wol Favt
Trubyte Biotone®l41+= 0.25mm, Bioform IPNei] A}
€ 0.18mm=2H FALH R frolFFEavt sl
Zolt}. T3, 19959 Lindquist®} Davis™®, 1997
A Jooste®t Adams=” @A A|RHI e 1A=
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2 AFA Y vfRAFAEE G4 AN 23 A
FE APldA F4 de AolE s XY
o},

AT HA AFAE HRY o2} FEARY
tR7|HE AWl A% A7 AP gt
opR Ao thek Fojet BFE thFetA o] FolA
gh=dl, ASTMG 40, Standard terminology relat-
ing to wear and erosion (ASTM, 1988, U.S.A.)%
DIN 50 320(1979, Germany)e] thEH <1 vfx o) o
3 Qo] EFo|a™s 20 DIN 50 3202 vtV A&
adhesion, abrasion, surface fatigue, 28] 1 tri-
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ABSTRACT

COMPARISON OF WEAR RESISTANCE AMONG RESIN DENTURE
TEETH OPPOSING VARIOUS RESTORATIVE MATERIALS

Chul-Young Lee, Moon-Kyu Chung

Department of Prosthodontics, Gollege of Dentistry, Yonsei University

The aim of this study was to compare wear resistance of resin denture teeth opposing various
restorative materials. The wear resistance of conventional acrylic resin teeth(Trubyte Biotone)
and three high-strength resin teeth(Bioform IPN, Endura, SR-Orthosit-PE)} opposing different
restorative materials(gold alloys, dental porcelain, composite resin) was compared. Wear tests were
conducted with a sliding-induced wear testing apparatus which applied 100,000 strokes to the
specimen in a mesio-distal direction under conditions of 100 stroke/min and constant loading of
1Kgf/tooth. Wear resistance of the resin denture teeth was evaluated by the following criteria :
1) wear depth, 2) weight loss, and 3) SEM observation.

Results were as follows. :

1. When opposed to gold alloys and composite resin, high-strength resin teeth showed superior
wear resistance compared to acrylic resin teeth. But, in cases opposing dental porcelain, dif-
ferences between the wear of the high-strength and acrylic resin teeth were not statistically
significant (p<0.05).

2. When comparing wear resistance among high-strength resin teeth, opposing gold alloys, Endura
was slightly more resistant and while in cases opposing dental porcelain, SR-Orthosit-PE was
showed to be slightly resistant(p<0.05).

3. The wear of high-strength resin teeth was greater by 5 to 7 times when opposing porcelain and
2 to 3 times when opposing composite resin compared to gold alloys(p<0.05).

4. SEM observations of the wear surface showed that wear of resin teeth opposing gold alloys is
a fatigue type of wear and wear of resin teeth opposing dental porcelain is fatigue and abra-
sion type of wear. Trubyte Biotone showed more severe fatigue type of wear than high-strength
resin teeth. .

In conclusion, the use of dental porcelain should seriously be considered as restorative mate-
rial in cases opposing resin denture teeth and improvement seems to be needed on resin teeth in
the areas of wear resistance.

Key words : Wear resistance, High-strength resin teeth, Acrylic resin teeth, Restorative material, Gold
alloys, Porcelain, Composite resin.
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