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ABSTRACT

The purpose of this study was to evaluate the effect of
various finishing and polishing procedures on the surface rou-
ghness (Ra) of two composite resins: An organically modifi-
ed ceramic (Definite) and a micro hybrid (Tetric).

Thirty specimens of each composite resin were fabricat-
ed using a stainless steel mold of 5 mm in diameter and 2 mm
in depth. The composite resin was covered by a Mylar strip
and pressed flat with a microscopic glass slide and light cur-
ed.

The specimens for each composite resin were divided in-
to three groups, each of ten. The specimens in group one rec-
eived no treatment, while the specimens in group two and thr-
ee were finished with diamond bur. After finishing with dia-
mond burs group three were polished with Sof-Lex discs.

The surface profile of the specimens was obtained with a
surface profile-testing machine (Profilometer). The roughne-
ss value in micrometer (um) was recorded as the average Ra.

Results showed higher surface roughness in groups fini-
shed with diamond burs followed by groups finished with di-
amond burs and polished with Sof-Lex discs while groups set
against Mylar strip showed the lowest roughness values. The
result revealed no significant difference in surface roughness
values between the two composite resins.

Key Words: Composite resin; Surface roughness; Surface tr-
eatment.

INTRODUCTION

Department of Conservative Dentistry
College of Dentistry, University of Mosul

Ismail SA. Evaluation of
surface roughness of com-
posite according to surface
treatment. A/—Rafidain Dent
J. 2005; 5(2): 174-179.

Received:

29/5/2005

Sent to Referees:
31/5/2005

Accepted for Publication:
19/7/2005

)

Finishing can improve the esthetics
and longevity of tooth colored restoratio-
ns." A highly polished surface minimiz-
es plaque accumulation, gingival irritation,
poor esthetics and color change.”) Theref-
ore, the smoothness of a restoration is very
important for its success.®

A highly polished surface of compos-
ite is somewhat difficult to achieve. The
resin matrix and the filler particles of the
composite do not abrade to the same degr-
ee due to different hardness. For instance,
craters are often formed around hard quar-
tz particles of conventional composites aft-
er polishing. As a consequence, irregularit-

ies appear on surface of the restoration."”
The filler content of the composite also af-
fects its roughness, as microfilled compos-
ites show smoother surface than hybrid co-
mposites.® The resin matrix composition
may also play a role in the final smoothne-
ss of the restoration.

Among current esthetic materials, co-
mposite resin respond best to polishing.
The surface of the composite resin can be
polished using a variety of instruments su-
ch as burs, discs, pastes and rubber poin-
ts.*'¥ There would not appear to be a uni-
versally accepted method for finishing pr-
ocedures for these materials. It is well kn-
own that few, and possibly, none are as
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efficient as the Mylar strip. However, the
use of this strip is limited by the complexi-
ty of the tooth anatomy and by diverse res-
torative procedures. Discs are non destruc-
tive, but their effect on anatomically cont-
oured occlusal surface is limited because
they cannot access the narrow fissures on
the surface."”

The aim of this study was to compare
surface roughness (Ra) of two composite
resins: An organically modified ceramic
(Definite) and a micro hybrid (Tetric) set
against Moylar strip and either finished wi-
th diamond burs or finished with diamond
burs and polished with Sof-Lex discs.

MATERIALS AND METHODS

Two types of composite resins were
used: Organically modified ceramic—matr-
ix Definite (Degussa Hulls AG, Geschafts-
bereich, postfach 1364 D-63403 Hanau,
Germany) and Tetric (Vivadent, Schann,
Lechtenstien) which is a highly—dispersed
microhybrid composite with a special filler
composition. Thirty specimens of each co-
mposite resin were fabricated using a stai-
nless steel mold of 5 mm in diameter and
2mm in depth. The composite resin was
covered by a Mylar strip and pressed flat
with a microscopic glass slide. Materials
were cured according to manufacturers in-
structions with a curing light Degulux
(Degussa Hulls AG, Geschaftsbereich, po-
stfach 1364 D-63403 Hanau, Germany)
through the glass and the Mylar strip on
the top of the specimens. Following light
curing, the specimens were placed in disti-
lled water at room temperature for 24 hou-
rs.

The specimens for each composite re-
sin were divided into three groups, each of
ten. The specimens in group one received
no treatment, while the specimens in group
two and three were finished with fissure
diamond bur (KG Sorensen, Barueri, SP,
Brazil) for 30 seconds with a low—speed
handpiece and intermittent water spray.
After finishing with diamond burs, group
three were polished with aluminum oxide
disc: Medium, fine, extra fine (Sof-Lex,
3M, St Paul, MN, USA) with light pressu-
re in a circular motion in one direction on-
ly. The medium disc for 10 seconds, the fi-
ne disc for 20 seconds and the extra fine
disc for 20 seconds. Mylar strip and abras-
ive discs were discarded after each use, di-
amond burs were reused in random order.

The surface profile of the specimens
were obtained with a surface profile test-
ing machine (Perthenmahr, Perthometer
M4P, Feinpruf GmbH-D-3400 Gottingen/
853,West Germany). The stylus transverse
the surface for 5 mm across each specimen
in three directions and the other three at 90
degree to the first direction, the roughness
value was recorded as the average Ra. The
high Ra—value in micrometer (um) indicat-
es a rough surface while a low value repre-
sents a smooth surface.

The data were tabulated and statistic-
ally analyzed using analysis of variance
and Duncan’s Multiple Range Test at
0.001 level of significance.

RESULTS
The maximum, minimum, means and
standard deviations for the Ra in um for
each composite resin and treatment meth-
od were shown in Table (1).

Table (1): Mean and standard deviation, maximum and minimum
of surface roughness values (Ra) for the tested groups

No. Minimum Maximum Mean (um) + SD

Definte-Mylar Strip 10 0.01
Tetric-Mylar Strip 10 0.04
Definite—Sof-Lex 10 0.12

Tetric—Sof-Lex 10 0.10
Definite-Diamond 10 0.26
Tetric—Diamond 10 0.30

0.04 0.0210 + 0.00994
0.10 0.0760 + 0.01838
0.19 0.1500 + 0.02539
0.19 0.1480 + 0.02974
0.41 0.3310 + 0.04886
0.40 0.3530 + 0.03302
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Table (2) showed significant differen-
ces among the tested groups. Duncan’s
Multiple Range Test (Table 2) demonstrat-
ed significantly higher roughness values
for groups finished with diamond burs, fo-
llowed by groups finished with diamond
burs and polished with Sof-Lex discs.
While groups set against Mylar strip (wit-
hout treatment) showed the lowest roughn-
ess values.

Table (3) showed significant differen-
ce between Definite composite resin and
Tetric composite resin when set against

Mylar strip. The result also revealed that
there was no significant difference (p >
0.05) in surface roughness between the
two composite resins when finished with
diamond burs (Table 4) and when finished
with diamond burs and polished with Sof—
Lex discs (Table 5).

Finally, Table (6) showed no signific-
ant difference in surface roughness betwe-
en Definite and Tetric composite resins.
The Figure showed the Ra—values of both
composite resins with different treatment

groups.

Table (2): Analysis of variance for the tested groups

df Sumof — Mean F—value Significance
Squares Square
Between Groups 5 0.908 0.182 x
Within Groups 54 0.049 0.001 200.063 0.000

Total 59 0.956

df: Degree of freedom.
* Significant difference (p < 0.001).

Duncan’s Multiple Range Test for the tested groups

Duncan’s

Groups No. Mean (um) + SD Grouping*
Definte-Mylar Strip 10  0.0210 + 0.00994 A
Tetric-Mylar Strip 10 0.0760 + 0.01838 B
Definite—Sof-Lex 10 0.1500 + 0.02539 C
Tetric—Sof-Lex 10 0.1480 + 0.02974 C
Definite-Diamond 10 0.3310 + 0.04886 D
Tetric—Diamond 10 0.3530 +0.03302 D

* Means with the same letters were statistically not significant.

Table (3): Analysis of variance for both composites treated with Mylar strip
df Sumof — Mean F—value Significance
Squares Square
Between Groups 1 0.015 0.015
Within Groups 18 0.004 0.000
Total 19 0.019
df: Degree of freedom.
* Significant difference (p < 0.001)

69.275 0.000°

Duncan’s Multiple Range Test for the tested groups

Duncan’s
. +
Groups No. Mean (um) + SD Grouping*
Definte-Mylar Strip 10 0.0210 £+ 0.00994 A
Tetric—Mylar Strip 10 0.0760 + 0.01838 B

* Means with the same letters were statistically not significant.
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Table (4): Analysis of variance for both composites finished with diamond burs

df Sum of Mean F—value Significance
Squares  Square
Between Groups 1 0.002 0.002
1.392 2
Within Groups 18 0.031 0.002 39 0.253

Total 19 0.034

df: Degree of freedom.

Table (5): Analysis of variance for both composites finished with diamond burs
and polished with Sof-Lex

df Sum of Mean F—value Significance
Squares  Square
Between Groups 1 0.000 0.000
.02 .
Within Groups 18 0.014 0.001 0.026 0.873

Total 19 0.014

df: Degree of freedom.

Table (6): Analysis of variance for the two types of composite

df Sum of Mean F—value Significance
Squares  Square
Between Groups 1 0.002 0.002
Within Groups 58 0.955 0.016 0.097 0.756

Total 59 0.956

df: Degree of freedom.
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Figure: The surface roughness (Ra) of both composites
with different treatment groups

DISCUSSION

Diamond burs are less effective than
Mylar strip and Sof-Lex discs for finish-
ing the composites. These findings were in
accordance with Hoelscher ez al.”” and Ju-
ng,"> who reported higher values of Ra
for polishing with diamond burs. Also, in
accordance with Germain and Meiers"'®
and Geiger ef al.,''” who reported superio-
rity of Mylar strips over other methods in

achieving very smooth surface. While Fil-
ho et al"® claimed that Mylar strip and
Sof-Lex discs produced the same roughn-
ess values.

There are differences in roughness for
the different resins using the same treat-
ment with the same instrument.® In this
study, the burs produced roughness in the
two composite resins effectively. This is
perhaps due to the pressure used with the
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burs on resin surfaces. In groups two and
three, the diamond burs are reusable finis-
hing instruments and with continuous use
could damage the uniform wear. Abrasion
irregularities are dependent on the compo-
sition and hardness of the particles and al-
so on the pressure used with the diamond
burs on the resin surface.

Although dissimilarity in Ra of mate-
rials may mainly be attributed to the diffe-
rences in the size and content of filler part-
icles, type of filler, degree of conversion
of the polymer matrix and the silane coup-
ler, which may also influence polishi-
ng."*?% However, the durability of the
smoothness is difficult to predict and may
be influenced by factors related both to the
clinical restorative procedure and to the
composition of the material, especially the
filling particle size.*"

This study demonstrated that the pol-
ishing technique with Sof-Lex discs was
effective method for the materials evaluat-
ed. These were in agreement with those re-
ported by Bouvier et al.,** who reported
the superiority of Sof-Lex discs in polish-
ing of anterior restorations.

CONCLUSION

The smoothest surface was produced
using Mylar strip followed by Sof-Lex di-
scs while diamond burs showed rough sur-
face. Definite and Tetric composite resins
showed the same roughness. Polishing tec-
hnique with Sof-Lex discs was effective
method for these materials.
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