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Table 1. Composition and polymerization modes of the test materials

Polymierization mode .

Material N Composition
SR Adoro 5 Monomer: aliphatic dimethacrylate
Incisal Fillers: 63wt% prepolymerized
splinter (S102), mean size 10-30un
Sinfony 5 Monomer: aliphatic and
Incisal cycloaliphatic monomers
Fillers: 50wt% aluminum glass and
Si0O2, mean size 0.6um
Tescera ATL 5  Monomer: ethoxylated bisphenol A
Incisal dimethacrylate 2-15%,
urethane dimethacrylate 2-15%
Fillers: amorphous silica 72wt%
Gold alloy 5 Au b5%, Pd 4%, Ag 25%,

(Cu, Zn, Sn): 16%

First cycle® photopolymerization, 10s
Second cycle: heat (Lumamat 100)
104°C 25min, ambient

First cycle: photopolymerization(Visio
Alpha), 400mW/cm®, 15s

Second cycle: photopolymerization

(Visio Beta) up to 40°C, vacuum, 15min

Pressure 70psi, light 300W, heat
130°C under water with oxygen
scavenger
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Tooth enamel
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Fig. 1. Schematic diagram of pin-on-disk tri-
bometer with enamel and test specimen in wet envi-
ronment.
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Table II. Mean vaiues and SDs of wear volume
of tooth enamel (mm®)

Test materials Enamel wear volume

SR Adoro 0.22+0.06°
Sinfony 0.25x0.06°
Tescera ATL 0.21+0.02
Gold alloy 0.26+0.08°

Identical superscripted small letters indicate that
values are not significantly different (P).05).

Table II. Mean values and SDs of wear track depth
of indirect composite resins and gold alloy (un)

A7 F FARAATAE o §3te] 27 WA
u303) 3Pl e o) RAYI EE

AR Table VoF 2t

nredo T2 SR Adorowe] 7Hg o
(P{.05), SR Adoro A3 U] FE& 25
A 2 2ol Fl 3 Atol7t 1T (P).05).

Table IV. Mean values and SDs of wear track width
of indirect composite resins and gold alloy (mm)

Test materials Wear track depth Test materials Wear track width
SR Adoro 0.75+0.25° SR Adoro 1.48+0.23
Sinfony 0.07+0.02 Sinfony 1.11£0.25°
Tescera ATL 0.20+0.09 Tescera ATL 1.10£0.18
Gold alloy 0.05+0.03° Gold alloy 0.99+0.19°

Identical superscripted small letters indicate that
values are not significantly different (P).05).

Identical superscripted small letters indicate that
values are not significantly different (#).05).
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Fig. 2. SEM photomicrographs of indirect composite resins and gold alloy before wear test.

(Original magnification, x 1,000.) A, SR Adoro: B, Sinfony: C, Tescera ATL: D, gold alloy.
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Fig. 3. SEM photomirographs of indiect composite resins and gold alloy after wear test.
(Original magnification, x1,000.) A, SR Adoro: B, Sinfony: C. Tescera ATL: D, gold alloy.
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ABSTRACT

AN IN-VITRO WEAR STUDY OF INDIRECT COMPOSITE RESINS
AGAINST HUMAN ENAMEL

Hyun-Jeong Yi, D.D.S., M.S.D., Young-Chan Jeon, D.D.S., M.S.D,, Ph.D,,
Chang-Mo Jeong, D.D.S., M.S.D., Ph.D., Hee-Chan Jeong, D.D.S., M.S.D.

Department of Dentistry, College of Dentistry, Busan National University

Statement of problem: Second-generation indirect composite resins have been improved flex-
ural strength, compressive strength, hydrolytic degradation resistance, wear resistance compared
to first-generation indirect composite resins, but there are still some problems as hydrolysis and
low wear resistance. Some manufacturers claim that wear resistance of their materials has been
improved, but little independent study has been published on wear properties of these materi-
als and the properties specified in the advertising materials are largely derived from in-house or
contracted testing.

Purpose: This study was to evaluate the wear of indirect composite resins (SR Adoro, Sinfony,
Tescera ATL) and gold alloy against the human enamel.

Material and method: Extracted human incisors and premolars were sectioned to 2X2X 2mm
cube and embedded in the clear resin and formed conical shaped antagonist to fit the jig of pin-
on-disk tribometer. Total 20 antagonists were stored in distilled water. Five disk samples, 24mm
in diameter and 1.5mm thick, were made for cach of three groups of indirect composite resins and
gold alloy group, and polished to #2,000 SiC paper on auto-polishing machine. Disk specimens
were tested for wear against enamel antagonists. Wear test were conducted in distilled water using
a pin-on-disk tribometer under condition (sliding speed 200rpm, contact load 24N, sliding dis-
tance 160m).

The wear of the enamel was determined by weighing the enamel antagonist before and after test.
and the weight was converted to volumes by average density. The wear tracks were analyzed by
scanning electron microscopy and surface profilometer to elucidate the wear mechanisms.
Statistical analysis of the enamel wear volume, wear track depth and wear tract width of disk spec-
imens were accomplished with one-way ANOVA and the means were compared for significant dif-
ferences with Scheffe s test.

619



Results:

1. The enamel wear was most in gold alloy, but there were no statistically significant differences
among all the groups (P).05).

2. In indirect composite resin groups, the group to make the most shallow depth of wear tract
was Sinfony, followed by Tescera ATL, SR Adoro (IX.05). Gold alloy was shallower than Sinfony,
but there was no statistically significant difference between Sinfony and gold alloy (P).05).

3. The width of wear tract of SR Adoro was larger than the other groups (IX.05), and there were
no statistically significant differences among the other groups (P).05).

4. SEM analysis revealed that Sinfony and gold alloy showed less wear scars after test, Tescera
ATL showed more wear scars and SR Adoro showed the most.

Conclusion: Within the limits of this study, Sinfony and gold alloy showed the least wear rates

and showed similar wear patterns.

Key words : Wear, Indirect composite resin
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