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ABSTRACT

This study was carried out to evaluate
the colour property of two types of acrylic
resin materials cured by microwave tech-
nigue in comparison with that cured by
conventional water bath technique.

Two types of heat cured acrylic resin
materials were selected: Quayle—Dental
and Major—base types. Seventy—two sam-
ples (30x20x1.5 mm) were prepared and
divided into four experimental groups:
Quayle-Dental and Major-base groups
were cured by microwave technique and
the others Quayle—Dental and Major—base
groups were cured by water—bath techni-
gue. The number of samples for each gr-
oup was 18.

The colour property for the samples
was evaluated using computerized ultra-
violet-visible spectrophotometer with acc-
uracy up to 0.001 nm. The absorbed light
was measured which is also termed the
optical density.

The results of this study showed that
there were no significant differences in
optical density for acrylic resin samples
cured by microwave and water—bath tech-
niques, and the acrylic resin with smaller
particle size (Quayle—Dental) showed hi-
gher optical density (colour property) than
that of larger particle size (Major—base).
Key Words: Optical density, colour prop-
erty, microwave technique.

INTRODUCTION
There has been a continuous research
to reduce the processing time, and enhance
the physical properties of denture base
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acrylic resin material.® The use of micro-
wave energy to polymerize acrylic resin
denture materials was first reported by
Nishii.?) The use of microwave technique
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for polymerization denture base acrylic
resin has been encouraged, by the time
saved, and cleaner processing method.®
Numerous studies have compared the
properties of microwave—activated acrylic
resin, and water bath activated resins.

Concurring results were reported for
properties such as transverse strength,
hardness,™  stiffness,® adaptation.” Res-
idual monomer and found to be the sa-
me® ? or increased® in microwave cured
samples compared to hot water bath
curing. The presence of porosities in
acrylic resin was found to be the same for
the two curing methods in thin (less than
2.5-3.0 mm) samples,® ¥ increased after
micro-wave curing in thicker samples.® ®

The colour of denture base acrylic
resin is another important property. Disco-
louration of acrylic resin may occur which
result in aesthetic problem® so that colour
and translucency should be maintained
during processing stages.™ *?

This study evaluated the colour prop-
erty of microwave cured acrylic resin co-
mpared to that of conventional water bath
cured resin, and the effect of type of acr-
ylic resin on its colour property.

MATERIALS AND METHODS

Two types of heat—cured resins,
Major—base (Major Prodotti Dentari SPA,
Italy) and Quayle-Dental (Quayle—Dental
Ltd, UK) were evaluated for colour pro-
perty.

Samples were prepared with uniform
dimensions of 30x20x1.5 mm (length,
width, and thickness respectively) using
modeling wax (Major Prodotti Dentari
SPA, Italy).

Seventy two samples were prepared
and divided into four equal experimental
groups: Major-base and Quayle—Dental
resins groups were cured by microwave
technique, Major—base and Quayle—Dental
resins groups were cured by conventional
water bath technique; number of samples
for each group was 18 and all samples
were tested using microscope to ensure
that all samples were free from porosity.

For microwave curing technique, fib-
erglass—reinforced plastic flask (FRP),
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which was prepared locally in previous
work,"? was used with dental stone (Sil-
ky—Rock, Whipmix Corporation, USA).
For wax elimination, the flask was micro-
waved for 1 minute at high setting (500
watts). The stone surfaces of the flask
were coated with a separating medium be-
fore processing (Isol Major, Major Prod-
otti Dentari SPA, Italy) and allowed to dry
according to the manufacturer’s inst-
ructions. Acrylic resin was mixed accor-
ding to the powder/liquid ratio recom-
mended by the manufacturers. All samples
were trial packed and final closure of FRP
flask was completed by placing Teflon
nuts and washers in their correct position
and the nuts were tightened securely. For
curing of acrylic resin, the FRP flask was
put in the microwave oven (Samsung,
Model RE-570 D, Korea) for 30 minutes
at the low setting (80 watts), 15 minutes
persid, followed by 1 % minutes at the
high setting (500 watts).*®

For conventional water bath curing
technique, metal Ash flask (Ash, England)
was used and the same processing steps
were followed. For curing of acrylic resin,
the metal flask was placed in a thermo-
statically controlled water bath (Kavo
GmbH, West Germany) for 30 minutes at
70 °C, then processed at 100 °C for 30
minutes according to the manufacturer’s
instructions.

The samples were recovered after
polymerization and identified by placing a
series of notches indicate the material, the
sample number and the front surface of
each sample.

The acrylic samples were immersed
in distilled water for 7 days at 37 + 1 °C
for conditioning of the samples.®

After that, evaluation of the colour
property was performed using a computer-
ized ultraviolet—visible spectrophotometer
(CECIL, CE 1021, England) at 350 nm.
The absorbed light was measured with
accuracy up to 0.001 and it is also termed
the optical density (colour property).

Statistical analysis of the data inclu-
ded calculation of the mean, standard
error, standard deviation, analysis of
variance (ANOVA) and Duncan’s Multi-
ple Range Test for the four groups.
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RESULTS
Means and standard deviations for
optical density for Quayle—Dental and
Major acrylic resins cured by conventional
water bath and microwave techniques are
listed in Table (1).

ANOVA was conducted and listed in
Table (2) which shows that there are
significant differences (p < 0.001) among
the experimental groups, and the results of
optical density of Major acrylic resin was
significantly lower (0.8308) than that of

In order to show if there are signi- Quayle-Dental acrylic resin material
ficant differences among the groups, (2.0585) (Figures 1 and 2).
Table (1): Means, standard error and standard deviation
of optical density of colour for the four groups

Group No. of Mean (nm) + Standard  + Standard

Sample Error Deviation
Water bath—Quayle Dental 18 2.0585 0.0510 0.2164
Water Bath-Major 18 0.8308 0.1017 0.4315
Microwave—Quayle Dental 18 2.0707 0.0436 0.1854
Microwave—Major 18 0.8735 0.0556 0.2362

Table (2): Analysis of variance for the levels

of curing technigues and type of acrylic resins

Sum of Mean

Squares Square F—value Significance
Between .5 478 3 8826 109229  0.0001*
Groups
Within ¢ o5 68 0.0808
Groups
Total 31.973 71

d.f: Degree of freedom.
* Highly significant difference.
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Figure (1): Optical density of colour of Quayle Dental
acrylic resin cured by two techniques
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Figure (2): Optical density of colour of Major—base

acrylic resin cured by

Duncan’s Multiple Range Test (Table
3) shows that there are significant diff-
erences in optical density for Quayle
Dental and Major acrylic resin, while reg-
arding curing techniques this test (Table 3)

two techniques

shows that there are no significant
differences in optical density for samples
cured by water bath or microwave tech-
niques.

Table (3): Duncan’s Multiple Range Test for the four groups

Group No. of Mean Duncan’s

Sample (nm) Group*
Microwave—Quayle Dental 18 2.0707 A
Water Bath—Quayle Dental 18 2.0585 A
Microwave-Major 18 0.8735 B
Water Bath —Major 18 0.8308 B

* Means with different letters are statistically significant.

DISCUSSION

The results of this study revealed that
there were no significant differences in
optical density (colour property) for mic-
rowave cured acrylic resin and water bath
cured acrylic resin.

The researches showed that the main
two factors that have a major role in col-
our property of acrylic resin are residual
monomer content and porosity caused by
over heating.®

In this study, lower wattage (80
watts) and longer curing cycle (30 min-
utes, 15 minutes persid) followed by 1 %
minutes at high setting (500 watts) was
used for microwave curing method. This
curing cycle facilitated the exothermal
heat to be dissipated quickly to the surr-
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ounding investing material, and the low
wattage that was selected for the curing
facilitates spreading of heat in gradual
manner so that boiling point (100.3 °C) of
the monomer is not reached in comparison
with other techniques.“” So in this study
the samples that were cured by microwave
technique (Figures 1 and 2, Table 1) were
relatively free of porosities and as the sel-
ected curing cycle includes 1 ¥ minutes at
the high setting (500 watts), this allowed
removal of high percentage of residual
monomer content in the acrylic resin.®®

While the curing cycle for conven-
tional water bath technique was selected in
this study according to the manufacturer’s
instructions.

Also the results of this study showed
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that the optical density (colour property)
of the Major acrylic resin was significantly
lower than that of Quayle-Dental acrylic
resin (Tables 2 and 3). The possible expla-
nation for these findings is that the particle
size of the Quayle—Dental acrylic is smal-
ler than that of the Major-acrylic re-
Sin.(l&lg)

The smaller particle size will facili-
tate the surface wetting of the particles by
monomer followed by subsequent inter-
action with larger particles and enhanced
matrix formation which is characterized
by higher optical density for Quayle—
Dental acrylic resin.®®

CONCLUSIONS

There are no significant differences in
optical density (colour property) for acr-
ylic resin cured by microwave and water
bath techniques.

Acrylic resin with smaller particle
size has highest optical density (colour pr-
operty) than that of larger particle size.
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