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الخالصة
مت حتضري:املواد وطرق العمل. لتقووم تأثري صرق الطبخ املختلفة طلى قوة شد االرتباط بني مادة تبطني االكريلك املرنة ومادة قاطدة الطقم االكريلوك احلار:األهداف
األوىل مطبوخة بطريقة احلمام املائي والثانوة معاجلة باملومنر مطبوخة بطريقة-: أربعة وطشرون طونة من قاطدة الطقم االكريلوك احلار وقسمت إىل أربع جماموع
 مت قواس قوة شد االرتباط.احلمام املائي والثالثة مطبوخة بطريقة املوجات الدقوقة اما اجملموطة األخرية فكانت معاجلة ب املومنر و مطبوخة بطريقة املوجات الدقوقة
دل حتلول البوانات اجملموطة طلى وجود فرق معنوي يف قوة شد االرتباط للمجاموع قود:النتائج.باستخدام جهاز انسرتون لقواس قوة الشد
أضهرت الدراسة إن قوة شد االرتباط بني مادة تبطني االكريلك املرنة ومادة قاطدة الطقم االكريلوك احلار املطبوخ بطريقة احلمام املائي أفضل:االستنتاجات.الدراسة
.من صريقة املوجات الدقوقة

ABSTRACT
Aims: To evaluate the effect of different curing methods on tensile bond strength between soft acrylic
liner and heat cured acrylic resin denture base. Materials and methods: Twenty four specimens were
prepared form Vertex heat cured acrylic resin and divided into four groups: cured by water bath
,treated by monomer and cured by water bath ,cured by domestic microwave oven and treated by
monomer and the last group cured by domestic microwave oven at same setting. Instron tensile testing
machine was used for tensile bond strength test . Results: There is a significant differences between
tensile bond strength of tested groups (p=0.001) for the different curing methods. Conclusions: The
curing of soft acrylic liner by water bath had better tensile bond strength compared to microwave curing.
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INTRODUCTION
The clinical use of denture lining materials was first reported in 1943. Soft denture liners are applied for denture wearers
who cannot tolerate a hard-based denture
due to a thin and non-resilient oral mucosa
and/or severe alveolar resorption. This
material distributes and absorbs masticatory forces by means of the cushioning effect. Clinical success of the materials depends both on their viscoelastic properties
and on durability.(1-3)
A microwave is an electromagnetic
wave having a wavelength in the microwave region. Although, this region is not
bound by definition, it is commonly regarded as extending from 300,000 megacycles to 100 megacycles per second
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(MHz). This corresponds to wavelengths
between 1 mm and 30 cm longer wavelengths (thus lower energy) than infrared
rays, but shorter than those of radio and
TV.(4) Microwaves can be used to generate
heat inside the resin.(5)
Nishi was the first one used microwave energy to polymerize denture base
materials.(6)
Microwave energy can cure polymethyle methacrlyat (PMMA) resins efficiently
in a short time with clean performance
using simple technique and ordinary
household microwave oven (7) and prevent
internal porosity in resins and heighten
the degree of polymerization (6,8,9) but in
thick sections there is a risk of porosity.(4)
With standard laboratory procedures,
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the microwave technique can improve and
simplify denture relines.(10)
The application of microwave energy
for curing is a dielectric heating method in
which the immediate heating take place
and both the surface and the deeper part of
the resin are heated rapidly and uniformly.(11)
The microwave polymerization of the
resilient soft denture liner reduces the potential warpage of the denture base that
can occur during the conventional process
of boiling in water for 2 hours. Additionally, microwave irradiation reduces processing time to less than 1 hour, allowing
the dentist the opportunity to reline a patient's denture in a single visit. The technique is simple and requires no extensive
or elaborate dental laboratory equipment.
(12)

Akesi-Ilbay and Ilbay compared the
tensile bond strengths of soft lining materials polymerized by using conventional
water bath methods and microwave energy
and found that conventional water bath
technique is better than microwave technique.(13)
Baysan et al., used 650 W microwave
energy for 3, 5, and 10 minutes for processing a silicone soft lining material and
found that this method of polymerization
does not compromise the strength of a soft
lining material and its adhesion to polymethyl methacrylate.(14)

Twenty four specimens were prepared
form heat-cured acrylic resin(Vertex
,Holland)and divided into two main
groups for curing by two different curing
methods(water bath or microwave). Each
sample consist of two pieces (each piece
was prepared separately with dimensions
of(3x10x40mm thickness x width x length
respectively)(15) and stored in distilled water at 37±1ºC for 48 hours using incubator.
Each group divided into two subgroups: in
the first group the specimens were treated
with monomer at the two faced surfaces.
In the second group the specimens were
left untreated. All the specimens then they
were placed in stone mold prepared with
dimensions of 3x10x90mm (thickness x
width x length respectively) maintaining
10 mm gap between the two prepared
acrylic denture pieces (16) Figure (1)These
gaps were was filled with dental soft acrylic liner (Vertex,Holland) at the mid way.
The specimens of the first group were
cured by water bath (according to its
manufacturer instruction) and the specimens of the second group were cured by
domestic microwave oven (LG, Korea) at
540 Watt for 5minutes. Before testing all
the specimens were stored in distilled water at 37±1ºC for 48 hours in incubator.The specimens were tested by placing
tension until fracture occurred using universal tensile testing machine (WolPert
,Germany) at a across head speed of
5mm/min.(17)

MATERIALS AND METHODS
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Figure (1): Diagram of tensile test specimens.

The collected data were analyzed by
(One Way ANOVA) and Duncan's multiple range test at P ≤ 0.05.
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RESULTS
Mean and standard deviation of tensile
strength for water bath and microwave
cured specimens are showed in Table (1).
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Table(1): Mean and standard deviation of tensile strength for water bath and microwave cured
soft acrylic liner.
Groups
Mean ± SD
No. of specimens
1.1617±0.56135
6
W
1.3485±0.19138
6
WT
0.6825±0.20498
6
M
0.6418±0.20498
6
MT
W:curing by water bath without treatment; WT : curing by water bath with treatment ; M:
curing by microwave bath without treatment; MT: curing by microwave with treatment.

The analysis of variance (one way
ANOVA) is illustrated in Table (2) and
confirmed that there is a significant differences between tensile bond strength of
tested groups (P =0.001) Duncan's multiple range test of the tensile strength for
different curing methods is shown in Figure (2) and revealed that the group that

treated with monomer and cured by water
bath have the highest mean value of tensile strength (1.3485±0.19138) and the
microwave cured groups that treated with
monomer have the lowest mean value
(0.6418 ± 0.20498).

Table (2): Analysis of Variance (ANOVA) of Tensile Strength for Water bath and Microwave Cured Soft acrylic liner .
Source of variance
D f Sum of Squares Mean Square F-value p-value
Curing methods
3
1.902
0.634
7.969
.001
18
1.432
0.080
Error
Total
21
3.335
D f: degree of freedom, Significant at p ≤ 0.05

A

A
B

B
B

Figure (2): Mean of Tensile Strength for Water Bath cured and Microwave Cured Permanent
Soft liner with or without Treatment.
W:curing by water bath without treatment; WT : curing by water bath with treatment ; M:curing by
microwave without treatment; MT : curing by microwave with treatment

DISCUSSION
The results showed that the tensile
bond strength of water bath cured specimens was significantly higher than specimens cured by microwave this can be ex294

plained as follow; tensile bond strengths of
soft acrylic denture liners to the denture
base resin were lower with an increase in
plasticizer content(18) and the residual
monomer act by a plasticizing effect
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which effectively reduces interchain forces, so that deformation could occur more
easily under load. (19)
The results showed that the tensile
bond strength of water bath cured specimens was significantly higher than specimens cured by microwave this can be explained as follow; Microwave curing at
low wattage for 30 minutes with an additional 1.5-minute at high wattage , rather
than shorter times at higher wattage, increased the level of monomer conversion
and produced a low level of residual monomer(18) and the residual monomer act by
a plasticizing effect which effectively reduces interchain forces (19) and as the tensile bond strengths of soft acrylic denture
liners to the denture base resin were lower
with an increase in plasticizer content (20)
In this study the high microwave power
(540 Watt) and short time (5 minutes) may
result in higher residual monomer content
compared to the water bath curing method
in which a 30 minutes terminal boil was
used which result in higher residual monomer conversion that result in higher tensile bond strength.
The results also revealed that the specimen treated with monomer and cured by
water bath have higher tensile bond
strength than untreated specimen but not
reach the significant level this difference
may be due to painting the surface of
acrylic resin by monomer softens and dissolves the acrylic resin surface to enhance
the bond of reline material dough to the
acrylic denture base material such surface
treatment cause a superficial crack propagation as well as formation of numerous
pits. This surface morphologic change
may enhance the mechanical retention between fractured surface and reline material
associated with the monomer penetration
and polymerization along the reline material. (21-25)
Other clarification is that the
bond between acrylic denture base and
reline materials is chemical, so it is important to achieve acrylic denture base
surface clean and free of contamination of
dental laboratory such as wax, and separating medium. Therefore, treatment of acrylic denture base surface with monomer is
essential to obtain clean surface; thus it
increases the old – new denture base bond
Al – Rafidain Dent J
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strength (26) The result of this study disagreed with Akesi-Ilbay and Ilbay and
Baysan et al., (13,14) who stated that microwave polymerization does not compromise
the strength of a soft lining material and its
adhesion to polymethyl methacrylate .
CONCLUSION
This study concluded that curing by
water bath resulted in significantly higher
tensile bond strength compared to microwave curing method. Treating the surface
with monomer showed no significant effect tensile bond strength of tested specimens.
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