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Abstract
Objectives: This study aimed to compare the dimensional changes and water sorption of Vertex Thermosense and the conventional
heat-cured denture base materials.

Materials and Methods: Two types of dentures base materials were used (Vertex Thermosense and Major.base.20). Twenty wax

specimens were prepared from both materials of 65 mm long, 10 mm wide, and 3 mm thick. The wax specimens were flasked and

processed according to the ANSI/ADA specification No. 12 for denture base polymer and according to the manufacturer’s instruc-

tions. The dimensional changes were measured immediately after deflasking, one day, two days and three days of water storage. The

dimensional changes were measured using micrometer. For water sorption, twenty disk specimens of 50 ± 1 mm in diameter and 0.5
± 0.05 mm thick were prepared. Water sorption was measured using an electronic balance.

Results: The results of this study showed that, Vertex Thermosense denture base material exhibited higher dimensional changes and
water sorption than that of the conventional material (Major.base.20).

Conclusion: ThermoSense showed significant shrinkage all over the tested periods. On the other hand, Major.base.20 denture

base material showed significant expansion to compensate the curing shrinkage after 3 days of water storage. Vertex ThermoSense
showed significantly higher water sorption than that of Major.base.20. Both materials exhibited increasing amount of water sorption
up to 3 days.
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Introduction
The major objective for complete denture construction is to ob-

tain a denture base that conforms the supporting tissues to a high
degree of accuracy. These properties of the denture bases are gen-

erally more important to the performance of the dentures and its
retention [1]. A variety of materials have been used in the fabri-

cation of denture bases. The most acceptable denture base mate-

rial available was the methyl methacrylate resins which more esthetic alternatives to the previous rubber materials. Unfortunately,

all available resins used in dentistry undergo shrinkage during
processing. Ill fit denture was apparent because of denture base
shrinkage [2].

The great majority of dentures are fabricated from rubber-

reinforced poly(methyl methacrylate) and heat-cured poly(methyl

methacrylate). Dentures fractures still occur, but are usually related to unreasonable or carelessness use by the patient. Recent

advances and modifications of poly-methyl methacrylate had been

used for denture base applications, include pour type denture resins, hydrophilic polyacrylates, high impact strength resins, rapid

heat polymerized acrylic, and light activated denture base material [3].

Vertex™ ThermoSense is the innovative, virtually unbreakable,

new monomer-free rigid denture base material from Vertex-Den-

tal B.V. The company offers many advantages for its product such
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as low allergy risk, no volume shrinkage, possibility to repairs, rebasing and relining, available in 15 colours, easy and quick to polish,
good humidity resistance [4].

The greatest amount of processing shrinkage occurs on the pos-

terior border of the denture base. An increasing in the curvature of
the tissue at the posterior palatal region, the greater its distortion.

Many studies shown non-uniform discrepancy between the denture base and cast. Discrepancies in this region will most certainly
have undesirable effect on the retention of a denture base [5].

Gradual expansion of the acrylic dentures results after storage

in water. It is thought that this expansion would partly compensate

the processing shrinkage after period of time. Denture plastics of
the same type may vary considerably in water sorption because of

the presence of additives [3]. So, this study was aimed to compare
the dimensional changes and water sorption of Vertex Thermosense and the conventional heat-cured denture base materials.

Materials and Methods

Dimensional changes testing
Twenty specimens were prepared from both Vertex Thermo-

sense (Vertex Dental B.V. 3705 HJ Zeist, Netherlands) and Major.

base.20 (Major Prodotti Dentari S.p.A; Italy) denture base materials. A stainless-steel mold of 65 mm long, 10 mm wide, and 3 mm
thick was fabricated. Impression was made for the stainless-steel
mold with the use of a polysiloxane impression material (Silastic E;

Dow Corning, Midland, Mich, USA). 20 wax blocks were prepared
(True Wax, Dentsply International Inc., York, Pa.). The wax blocks

were flasked in dental flasks. The wax specimens were washed-out
using boiling water for 10 minutes. Sodium alginate separating medium was applied to the exposed dental stone and prepared mold.

Specimens were prepared from both denture base materials ac-

cording to the manufacturer’s instructions. For the conventional

heat-cured acrylic resin (Major.base.20), the correct P/L ratio (3:1)
was mixed in a glass container. The resin dough was pressed for 10

minutes at a pressure 1000 kpa (10 bars). Then the resin was processed by the long curing time at 74ºC for 8 hours followed by boil-

ing for an addition alone hour. The denture flask was cooled slowly
to room temperature, the specimens were deflasked and slightly
finished under water cooling system.

On other hand, for Vertex ThermoSens, preheated cartridge

for16 minutes at 280 degrees at a pressure 6.5 bars. The Vertex

Thermosens cartridge sprayed with silicone in the chamber. Then
the process was completed on the machine specially for vertex
called thermos-injector to prepare 10 specimens. All specimens
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were separated from the denture flask and slightly finished for excesses. The specimens were measured immediately after deflasking using micrometer. Measurements were repeated after 1, 2, 3
during storage in distilled water at room at 37ºC.
Water sorption test

Twenty samples were prepared according to the ANSI/ADA

specification No. 12 for denture base polymer and according to the
manufacturer’s instructions. The disk specimen of 50 ± 1 mm in
diameter and 0.5 ± 0.05 mm thick was formed in a stainless steel
using gypsum mold. The disks were dried in a desiccator contain-

ing thoroughly dry anhydrous calcium sulfate at 37ºC for 24 hours,
removed to a similar desiccator at room temperature for one hour,

then weighed using an electronic balance (Sartorius MCI Research

RC Z10 D, Sartorious AG, Gottingen, Germany). This cycle was repeated until a constant weight was attained (WI). The disks were

immersed in deionized distilled water at 37ºC for 7days, after

which time the disks were removed from the water with tweezers,
wiped with clean, dry hand towel until free from visible moisture,

waved in air for 15 seconds, and reweighed one minute after removal from the water (W2). Water sorption was calculated by the
following formula:

Water sorption (mg/cm2) =

W2(mg) -W1(mg)

surface area (cm2)

The data were collected and statistically analyzed.
Statistical analysis

Statistical analysis of the results was carried out with one-way

ANOVA and LSD-test to compare the mean values of two types of
denture base materials.

Results

The mean dimensional changes of the Vertex ThermoSense

versus a conventional heat cured (Major.base.20) denture base

material by time changes were presented in table 1. The statistical analysis of the results showed a significant difference between

the dimensional changes of Vertex ThermoSense and that of Ma-

jor.base.20 immediately after deflasking, after 1 day and 3 days of
storage in water (P < 0.01). There was no significant difference
between the dimensional changes of Vertex ThermoSense and Major.base.20 after 2 days of water storage (P ≥ 0.05). Vertex Ther-

moSense showed significant shrinkage all over the tested periods.
On the other hand, Major.base.20 denture base material showed
significant expansion to compensate the curing shrinkage after 3
days of water storage.
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Materials
Vertex- ThermoSense

Major.base.20

Immediately

1 day

63.84 ± 0.036

63.5 ± 0.034

A

63.51 ± 0.034D

2 day
D

63.57 ± 0.034C

3 day

63.63 ± 0.035

B

63.6 ± 0.035B

63.79 ± 0.035

A

63.6 ± 0.035B

F-value

P-value

46.4

P ≤ 0.01*
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Table 1: Mean and standard deviations of dimensional changes of Vertex ThermoSense versus Major.base.20
denture base materials at different time intervals.

Means of different superscripted letters are significantly different
* Highly significant difference

The mean water sorption of Vertex ThermoSense versus a con-

Long curing cycle was selected for processing the conventional

ventional heat cured (Major.base.20) denture base materials by

denture base material because it a satisfactory curing method, as

tween the Vertex ThermoSense and that of Major.base 20 all over

Sense. ThermoSense was processed according to the manufactur-

time changes were presented in table 2. The statistical analysis of

the results showed a significant difference in water sorption be-

the tested times. Vertex ThermoSense showed significantly higher
water sorption than that of Major.base.20 (P< 0.001). Both materials exhibited increasing amount of water sorption up to 3 days.
Materials

1 day

2 day

3 day

VertexThermoSense

0.0670 ±
0.024C

0.0715 ±
0.016B

0.0761 ±
0.025A

Major.
base.20

0.0609 ±
0.014E

0.0650 ±
0.015D

Fvalue

P-value

7

P ≤ 0.001*

0.0706 ±
0.024B

Table 2: Means and standard deviations of water sorption of
Vertex ThermoSense versus the conventional heat cured
denture base materials at different time intervals.

Means of different superscripted letters are significantly different
*Very highly significant difference

Discussion

All available resins used in dentistry undergo shrinkage during

processing. Ill fit denture was evident because of shrinkage of denture base [6]. It was evident that the commercial products highly
influenced the dimensional stability of the acrylic resin bases [7].

The dimensional changes of the denture base result from both

polymerization shrinkage and stresses released during flask cooling [7,8]. The magnitude of the acrylic resin dimensional changes,

however, may be influenced by several factors, such as polymer-

it showed the least amount of denture base warpage [3], thus they

could be used as a reference for comparison with Vertex Thermoer’s recommendation to assure the best level of dimensional ac-

curacy as stated by the manufacturer. Slow cooling of the flask was
performed to avoid excessive warpage of the denture that results
from stress releasing.

The denture bases were tested for accuracy immediately after

decasting since the distortion upon removal of the denture from

the cast was greater than any other subsequent changes, due to
strain relaxation [13,14].

The dimensional distortion occurs during cooling or after the

base is separated from the cast [15]. Gradual expansion of the
acrylic dentures results after storage in water. It is thought that

this expansion would partly compensate the processing shrinkage

after period of time demonstrated that no significant dimensional
change for 1-week immersion in water for dentures produced by

trial technique and for storage in water up to 30 days [14-16].
Denture plastics of the same type may vary considerably in water
sorption because of the presence of additives [3].

There was an attempt to add an additional evaluation of den-

ture bases accuracy after immersion in water, for the reported

enhancement of denture base accuracy due to water sorption [14-

16]. The denture bases were stored in water at room temperature

for 4 weeks; as the major portion of the expansion in water takes
place during the first month, and the changes are insignificant after 2 months [3].

The results of this study revealed that, Vertex ThermoSense

ization techniques, where the internal stresses are produced by

showed significant shrinkage all over the tested periods. The

the flask [10,11], altering the denture base adaptation and stability

denture base material showed significant expansion to compen-

different coefficients of thermal expansion of gypsum and acrylic

resin [9], and the base thickness may vary at different sites inside
[12].

amount of shrinkage could not be compensated in Vertex Ther-

moSense although it was stored in water for 3 days. Major.base.20
sate the curing shrinkage after 3 days of water storage.
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Conclusions
The results of this study concluded that: Vertex ThermoSense

showed a significant shrinkage all over the tested periods. On the

11.

other hand, Major.base.20 denture base material showed signifi-

12.

of water storage. Vertex ThermoSense showed significantly higher

water sorption than that of Major.base.20. Both materials exhibited
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cant expansion to compensate the curing shrinkage after 3 days
increasing amount of water sorption up to 3 days.
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