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ABSTRACT
Aim: To Compare and Evaluate the Flexural Strength and
Surface Roughness of Lucitone-FRS, Valplast (Flexible
Denture Base Materials) and Trevalon (Heat Cure Denture
Base Material).
Materials and Methods: Three stainless steel master dies of
dimension 65 x 20 x 3 mm were fabricated and were invested
in standard metal denture flask. A total of 60 specimens
were fabricated with 20 specimens of each type of denture
base material. Fabrication of a Heat Cure Acrylic Denture
Base Resin Specimen was Done Followed by Fabrication of
Flexible Denture Base Resins Specimen. In the same manner,
samples were fabricated for Lucitone–FRS, and Valplast. These
specimens were further divided into two subsets; containing
10 specimens each from each group. In one subset, Flexural
Strength was Measured while in the other subset, Surface
Roughness was measured. The Surface Roughness values
were measured using a surface testing machine Mitutoyo-SJSeries 201 (Japan). The flexural strength of specimens was
measured using a 3-point bending test device on universal
testing machine. All the results were compiled and Analyzed
by SPSS software.
Results: Flexural strength was found maximum in the
VALPLAST and minimum in LUCITONE. Surface Roughness
Test was done on total 10 samples of each material, i.e. LucitoneFRS, Valplast and Trevalon. Results for Surface Roughness
Test are Valplast has maximum Surface-Roughness followed
by Trevalon and minimum in Lucitone-FRS on both polished
and unpolished surface.
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Conclusion: Trevalon can be ideal in cross-arch stabilization
cases and Valplast and Lucitone FRS can be successfully
used in cases of small arch complete dentures and removable
partial dentures.
Clinical Significance: The selection of the right denture base
material is imperative as it largely affects the overall clinical
outcomes and comforts. Results of the present study would
aid the dentist in the selection of ideal denture base materials
for specific cases like those requiring Cross Arch Stabilization,
Small Arch Complete Dentures, and Removable Partial D
entures.
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INTRODUCTION
Important factors contributing to the success of
Prosthodontic Restorations is the skill and expertise
of the Prosthodontist and the clinician. At the same
time, the equal important significance is given to the
adequate selection of the desired denture base resin.1
For the fabrication of the dentures, the use of polymethyl
methacrylate (PMMA) has been in process since past ages.
In some cases, for the restoration of the defects,
fabrication is also done by metal cast/metal frame/
Metal Base Dentures.2 A flexible denture is defined
as a partial denture composed of elastic nylon resin,
additionally flexible in comparison to the plastic of
which a regular denture is framed. In comparison to
the conventional methyl methacrylate dentures, flexible
dentures are an outstanding alternative, which not
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only delivers exceptional esthetics and relief but also
acclimatize to the perpetual movement and plasticity
in partially edentulous patients.2 Tooth-colored clasps
were reintroduced by Dental ‘D’ using acetal resin.
Periodic readjustment in these clasps is not necessary
because of the presence of significant flexibility. For the
fabrication of RPD’s and various types of dentures, there
are different monomer free plastics.3 Flexible plastics are
safer, nontoxic, continent, inert biologically, and fulfills
the leaching necessities for colorants. For rehabilitating
the developmental tooth anomalies, flexible dentures
might be used as an alternate treatment plan.4-6 Hence;
under the light of above-mentioned data, we planned
the present study to compare and evaluate the flexural
strength and surface roughness of lucitone-FRS, Valplast
(flexible denture base materials) and Trevalon (heat cure
denture base material).

MATERIALS AND METHODS
The present study was planned to assess and compare the
flexural strength and surface roughness of lucitone-FRS,
Valplast (flexible denture base materials) and Trevalon
(heat cure denture base material).

Methodology
Preparation of three stainless steel master dies of
measurement 65 x 20 x 3 mm as per guidelines of ADA
specification No. 12, was done. Investment of this master
dies was done with Type 3 dental stone in a typical metal
denture flask. Careful removal of these metal dies was

done after the setting the dental stone. Heat cure acrylic
denture base resin Trevalon was used for packing the
mould and were balanced and worked as per instructions
are given by the manufacturer. Under the load of 1000 kg
f, the final pressing of the flasks in a hydraulic press for
5 minutes was done; followed by placement of flasks in
traditional clamps. This was followed by commencing
of bench curing polymerization in a polymerization unit
for short curing cycle. De-flasking of the specimens was
done at room temperature after cooling of the specimens.
This was followed by trimming of the excess acrylic resin.
A tungsten carbide bur was then used for removing the
gross morphologic irregularities on either side of the
acrylic specimens. Hand polishing of each specimen was
done with sandpaper grit no. 180. As a result, a highly
smooth polished surface was obtained. Similar method
and pattern was used for preparing 20 specimens for
compression molded heat cure acrylic denture base resin
(Trevalon).

Fabrication of Flexible Denture Base Resins
Specimen
Investment of the same two stainless steel master dies
was done, of dimension 65 x 10 x 3 mm, in the lower
portion of the injection molding unit denture flask using
Type 3 dental stone. De-flasking and polishing of the
specimens followed this. An injection molding machine
was used to inject the heated polyamide (Lucitone FRS
and Valplast) material into the mold (Fig. 1). In this
manner, a total of Forty samples were fabricated, i.e., 20

B

A

C

D

Figs 1A to D: (A) Injection moulding unit denture flask; (B) Success injection system cartridge furnace (Dentsply Trubyte); (C)
Success injection system unit (Dentsply); (D) Samples of lucitone – FRS
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Figs 2A and D: (A) Valplast international Corp- U.S.A.; (B) Injection moulding unit denture flask; (C) Success injection system unit
(Fendent-India); (D) Samples of valplast

specimens of Lucitone – FRS and 20 samples of Valplast
(Figs 2 and 3). Thus total 60 specimens were fabricated
with 20 specimens of each type of denture base material.

A

C

These specimens were further divided into three subsets
containing 10 specimens each for testing of transverse
strength and surface roughness.

B

D

Figs 3A and D: (A) Trevalon denture material dentsply-India; (B) Brass curing flask; (C) Acrylizer; (D) Samples of trevalon
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Fig. 4: Final measurements of sample using Vernier Calliper
(Mitutoyo-Japan)

Testing for Surface-Roughness
Measuring of the surface roughness was done using
the surface testing machine Mitutoyo, SJ-Series 201
(Japan). Vernier caliper was used for making the final
measurements (Fig. 4). Mean reading of the specimen
was obtained and were recorded and compiled.

Testing for Flexural Strength
A universal force testing machine with 3-point bending
testing device was used for evaluating the flexural
strength of the specimens (Figs 5 and 6). Placement of
the specimens was done on two supporting units which
were separated by 48 mm distance, followed by loading
at a speed of 5 mm per minute until they fractured.
Computing of the result values of the flexural strength
was done and were analyzed by SPSS software.

Fig. 6: Mitutoyo roughness tester model no. SJ-201 (Japan) for
surface roughness test

RESULTS
Total sixty samples of size 65 x 20 x 3 mm (ADAspecification no. 12) were fabricated, 20 samples each with
Trevalon (Heat cure denture base resin), Lucitone-FRS
and Valplast (Flexible denture base resins) respectively to
suit the tests for Flexural strength and Surface Roughness.
Total 10 samples of each material, i.e., LUCITONE-FRS,
VALPLAST, and TREVALON were taken, and the flexural
strength test was performed on Instron Universal Testing
Machine. Table 1A shows the mean flexural strength of
specimens of different groups. Mean values calculated
were 140.64 mpa for Lucitone-FRS (GROUP-A), 102.87
mpa for Valplast (GROUP-B) and 130.19 mpa for Trevalon
(GROUP-C). For statistical analysis student-t-test was
used, a significant relationship between groups was
found, shown in Table 1B, i.e., t-values for A vs. B groups
were 5.94, p- values were < 0.001 inference showing highly
significant.
T-values for A vs. C were 2.01 and p-values were
< 0.05 inference showing significant and B vs. C, pvalues were 3.99 < 0.001 showing high significance. So
this indicates that these results are 95% true. Flexural
strength was found the maximum in the VALPLAST and
minimum in LUCITONE-FRS.
FS = VALPLAST > TREVELON > LUCITONE- FRS
Surface roughness test was done on total 10 samples
of each material i.e. Lucitone-FRS, Valplast and Trevalon.
Both sides of samples were utilized one side as a polished
Table 1A: Flexural strength among different groups
Parameter
N
Mean+SD

Fig. 5: Universal testing machine (Instron) model no. 3382 for
flexural strength test

+ S.E.

A
Lucitone FRS
10
140.64
+ 9.82
3.27
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B
Valplast
10
102.87
+ 17.52
5.84

C
Trevalon
10
130.19
+ 12.67
4.22
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and another side as an unpolished surface. Surface
roughness test was performed on surface roughness
tester- Mitutoyo SJ-201, taking parameter Ra. Readings
obtained were for the polished surface are shown in Table
2A. Mean values calculated were 0.41 mm, 1.15 mm, 0.34
mm for groups A, B, and C. Standard deviation values are
0.11 mm, 0.17 mm and 0.06 mm (Table 2B). Similarly, these
readings were also obtained for the unpolished surface,
i.e., mean for GROUP – A, B and C are 1.87 mm, 2.25 mm,
1.92 mm. Standard deviation values are–0.40 mm, 0.77 mm,
0.60 mm shown in Tables 3A and B.
A significant relationship between the groups for
polished surface shows that GROUP A vs. B is highlysignificant, A vs. C is non-significant, and B vs. C is
Highly-significant. Whereas for an unpolished surface,
A vs. B is Moderately-significant, A vs. C is non-signifi
cant, B vs. C is non-significant. As per results of the
present study, Valplast had highest surface roughness,
Table 1B: Intergroup comparison of flexural strength among
different groups
Groups
A vs B
A vs C
B vs C

T
5.94
2.01
3.99

p-value
<0.001
<0.05
<0.001

Inference
Highly significant
Significant
Highly significant

Table 2A: Surface roughness among different groups (polished
samples)

Parameter
N
Mean
+SD
+ S.E.

A
Lucitone
FRS
10
0.41
+ 0.11
0.03

B
Valplast
10
1.15
+ 0.17
0.05

C
Trevalon
10
0.34
+0.06
0.02

t-values
5.94

P-value
< 0.001

Table 2B: Intergroup comparison of surface roughness among
different groups (polished samples)
Groups
A vs B
A vs C
B vs C

T
11.55
1.76
14.20

p-value
<0.001
>0.05
<0.001

Inference
Highly significant
Non-significant
Highly significant

Table 3A: Surface roughness among different groups
(unpolished samples)
Parameter
N
Mean+SD
+ S.E.

A
Lucitone FRS
10
1.87
+ 0.40
0.13

B
Valplast
10
2.25
+ 0.77
0.25

C
Trevalon
10
1.92
+ 0.60
0.20

Table 3B: Intergroup comparison of surface roughness among
different groups (unpolished samples)

Groups
A vs B
A vs C
B vs C
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t
2.95
0.21
1.72

p-value
<0.01
>0.05
>0.05

Inference
Moderately significant
Non-significant
Non-significant

followed by Trevalon and minimum in Lucitone-FRS on
both polished and unpolished surface.
Surface Roughness = VALPLAST > TREVALON >
LUCITONE-FRS

DISCUSSION
According to the results of this study, Valplast has the
higher values of flexural strength than the LucitoneFRS and Trevalon. The surface-roughness evaluated
was also highest in Valplast on both polished and
unpolished surfaces, whereas the other materials had
lower values of surface roughness respectively. 140 MPa
was the mean flexural strength of nylon-based denture
material Lucitone FRS. Our results were in concordance
with the results obtained by Smith DC, Mac Gregor and
Stafford et al., who observed higher flexibility of nylon
in comparison to polymethylmethacrylate.7, 8
Because of its significant flexural strength, Nylon
polyamide is encouraged as a denture base material,
thereby permitting it to engage particular degree of
undercuts for retentive purposes. In locations which
require particular flexibility, its use is highly indicated
like tori, tuberosities, protuberance etc.9 In one of the
previous study, conducted by Gladstone S and his
colleague, authors concluded that in areas which require
cross arch stabilization, Trevalon can be positively used.
They also advocated its significant use in locations with
a large surface area of the dental arch. While on the other
side, locations with small arch complete dentures, RPD
(removable partial dentures) and in areas where a high
degree of aesthetics was required, Lucitone FRS could
be easily used with high degree of success. However;
in cases, where patients are sensitive to monomer, it can
be conveniently used, along with in areas with severe
undercuts, where surgery was contraindicated. For the
ideal success of the denture construction, an adequate
knowledge of handling parameters, characteristics in the
fabrication of denture base materials is essential. The data
thus obtained would help a dentist in selecting denture
base materials for specific cases.9 Batra10 suggested
an obturator composed of flexible resin Lucitone-FRS
(Flexible resin system), Dentsply, USA which can simply
utilize the deep undercuts of the residual tissues, and
elevate the retentive forces to a significant extent and
also it is completely atraumatic during its insertion and
removal. However; while using conventional obturators,
two major problems are encountered, which include
retention and trauma during insertion of the appliance.
This can be easily overcome by making a prosthetic
component for patient satisfaction. In a previous study
conducted by Menaka et al., the authors observed that the
surface roughness of polyamide was within acceptable
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limits. They also concluded that polyamide produced
clinically acceptable smoothness after it underwent
conventional lathe polishing.11 In another study, authors
concluded that nylon had significantly higher flexibility
and translucency, in comparison to conventional heat
cured acrylic. They also concluded that in comparison
to nylon, indentation hardness and flexural strength of
conventional heat cured acrylic was significantly higher.
They, therefore, suggested that nylon denture should not
be used as it had a decreased amount of flexibility . No
adverse effects were observed in Lacalut dent, on both
the polymers used in their study, which is an oxygenating
commercial denture cleanser so that it can be used safely
with them.12,13
In another research conducted by Sharma P et al.,
authors assessed the impact of various chemical cleaners
on the flexural strength and surface hardness of heat
cure denture base resin. They fabricated 40 rectangular
specimens and thirty-two disc-shaped specimens, from
the heat cure denture base resin (DPI heat cure), and
assessed the flexural strength and surface roughness
respectively. Controls were taken from those specimens
which not subjected to cleansing. All the other specimens
were exposed to daily cleansing with either 1% Sodium
Hypochlorite, Fittydent tablets or 100% vinegar, daily and
kept in distilled water for 30 months. For assessing the
change in surface roughness of the specimen’s prior to
and after cleansing, as designated, the surface analyzer
was used. They observed that after immersion in one
percent sodium hypochlorite solution for 3 months,
there was significant elevation and significant decline
in the surface roughness and flexural strength of the
specimens respectively. However; they didn’t observe
any significant difference in the mechanical parameters
among the specimens cleansed with fittydent and 100%
vinegar for three months. From their results, the authors
concluded that surface hardness and flexural strength of
heat cure denture base resin is influenced by 1% sodium
hypochlorite solution.14 Al-Thobity AM et al., in another
study, assessed the impact of several denture cleansing
solutions on the mechanical parameters of three different
denture base materials. They analyzed 27 specimens
each, which were prepared with heat-polymerized (HP)
denture base material, autopolymerized (AP) denture
base material, and visible-light-polymerized (VLP)
denture base respectively. All their specimens were
randomly divided into three study groups; distilled water
group (DWG), Corega group (CG), and Renew group
(RG). From the results, they concluded that significantly
negative effect was present in the Corega group in
comparison to the distilled water group, on the flexural
strength of HP resin base materials.15

The present study has a Limitation that it was a
comparative study between flexible denture base material
and heat cure denture base material, only two flexible
denture base materials were used and only one heat cure
acrylic was used.
Polishing of samples with conventional laboratory
can produce some errors in surface roughness values
of all the materials used for study due to human factors
like skills of technician and level of attention etc. Surface
roughness values may sometimes coincide even among
different denture base materials.

CONCLUSION
Therefore Trevalon is ideal in cases where cross-arch
stabilization is required, cases which necessitate
additional reinforcements, cases of repeated denture
fractures and cases where the surface area of the dental
arch is large. On the other hand, Valplast and Lucitone
FRS can be successfully used in cases of small arch
complete dentures, removable partial dentures, the
maxillofacial prosthesis with deep undercuts and in cases
were patient is allergic to the monomer. The information
presented in the study will aid the Dentist in the selection
of ideal denture base materials for specific cases.

Clinical significance
Selection of right material largely depends on the clinical
scenario where it is to be used. Erroneous selection can
lead to failure of prosthetic rehabilitation. Our study
results recommend Trevalon usage for cross-arch
stabilization cases while Valplast and Lucitone FRS for
other motioned purposes.
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