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	 Background:	 We investigated the bond strength, tensile strength, and water absorption properties of 4 widely used chair-
side silicone long-term denture soft lining materials and compared properties with those of heat-cured silicone 
material.

	 Material/Methods:	 Four chairside materials (GC Reline Soft, Mucopren Soft, Sofreliner Soft, and Elite Soft Relining) and a heat-cured 
silicone material (Molloplast B) were investigated. For tensile and shear bond strength and tensile strength, 
samples were prepared according to the manufacturers’ instructions and the testing machine used. For wa-
ter absorption, IOS 1567 was followed to prepare specimens. Bond strengths were measured using a Lloyd 
Instruments materials testing machine. Ten specimens for each test were prepared for each soft liner, except 
for water absorption and solubility tests, for which only 5 specimens were prepared. ANOVA, Bonferroni, and 
Kruskal-Wallis tests were used to compare values of materials and assess changes over time.

	 Results:	 There was strong evidence of differences in the properties between materials. GC Reline Soft showed com-
parable tensile bond (1.4±0.6 MPa), shear bond (1.1±0.4 MPa), tensile strength (5.44±0.98), water absorption 
(0.92±0.2 µg/mm3), and solubility values (0.3±0.2 µg/mm3) to that of Molloplast B (1.4±0.4; 1.6±0.5; 4.53±0.9 
MPa, 1.7±0.3, and 1.0±0.3 µg/mm3, respectively). The water solubility of Sofreliner Soft was significantly low-
er (1.5±0.8 µg/mm3) than that of Molloplast B.

	 Conclusions:	 There were significant differences between some properties of 4 chairside denture soft lining materials and 
that of Molloplast B, which had higher shear and tensile bond strength than chairside denture silicone soft lin-
ing materials but had the highest water solubility.
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Background

The success of a denture is predicated on ideal comfort, aes-
thetics, and suitable function. Many denture wearers experi-
ence soreness behind the denture base due to chronic pain 
caused by complete dentures. The chronic pain is produced 
by soft tissue of the denture bearing area being sandwiched 
between a denture and an alveolar ridge [1,2].

Denture soft lining materials are frequently used in managing 
edentulous patients therapeutically, primarily to create the in-
taglio surface of the denture, thereby assisting in healing in-
jured tissues by acting as a temporary or long-term cushion for 
irritated tissue [3-5]. Denture soft lining materials line the den-
ture, which can help distribute forces more evenly to the soft 
tissues during chewing and reduce severe mechanical stress 
on the mucosa [6,7]. They are most advantageous in treating 
patients with atrophy/resorption, spicules, bruxism, inherited 
oral abnormalities, and xerostomia-like conditions [8].

Denture soft lining materials have been used in dentistry for 
more than a century, and the first were made of natural rubber. 
Plasticized polyvinyl resin is the earliest artificial resin, created 
as a soft liner in 1945, and was replaced in 1958 by silicones. 
Plasticized acrylic, silicones, vinyl polymers, and hydrophilic ma-
terials are all available as permanent denture soft lining mate-
rials. Plasticized acrylics and silicones, which can be chemically 
or heat polymerized, are currently the most frequently used ma-
terials [9]. Silicone denture soft lining materials are present in 
2 polymerizing forms: heat-polymerized silicone materials and 
auto-polymerized silicone materials. Molloplast B is heat-po-
lymerized silicone composed of vinyl-terminated poly-dimeth-
ylsiloxane and silica fillers. There are numerous silicone-based 
denture soft lining materials that are currently commercially 
available. The properties of Molloplast B, a heat-processed sili-
cone-based denture soft lining material, have been extensively 
studied, and Molloplast B has been found to be the optimum 
soft lining material among many others for clinical purposes [10]. 
However, although chairside silicone-based denture soft lining 
materials are commercially available resilient denture lining ma-
terials, there is little or no information about their properties.

Chairside denture soft lining materials are auto-polymerized 
silicone materials that are polymerized under conditions sim-
ilar to those of conventional laboratory-processed dentures 
but can also be used as chairside-processed silicone soft lin-
ers, being applied directly at chairside and polymerized in the 
patient’s mouth. This minimizes the time needed for the den-
ture to be produced in the laboratory, as in the case of heat-
cured silicone, avoiding the considerable inconvenience of 
the patient being without the denture [6-9]. Sofreliner Soft, 
GC Reline Soft, Mucopren Soft, and Elite Soft Relining are ex-
amples of these chairside denture soft lining materials [11].

These elastic materials that line removable dentures for den-
tal prostheses need to be biocompatible in the oral cavity and 
must have color stability, abrasive resistance, and durability 
with the denture base. A bond failure between the liner and 
denture base is a major issue while using resilient denture 
liners. Water absorption, solubility, and denture base compo-
sition are all factors that influence the binding with denture 
liners and bases [12]. Also, rougher surfaces have improved 
microbe adhesion and might promote microbial growth [9].

The most serious problems with all available denture soft lin-
ing materials are the inadequate bond strength, loss of soft-
ness over time, water absorption, poor tear strength, coloni-
zation of Candida albicans, and poor color stability [13,14]. 
The need for relining removable partial dentures is common, 
and the problem is that there is little information available of 
the properties of the commercially available chairside denture 
soft lining materials. Previous studies of chairside silicone soft 
lining materials have usually included only a small number 
of materials and limited number of tests [1,3,9,14-16]. Thus, 
the present study aimed to evaluate the bond strength prop-
erties of 4 chair-side silicone lining materials (GC Reline Soft, 
Mucopren Soft, Sofreliner Soft, and Elite Soft Relining) and 
compare their properties with those of a heat-cured silicone 
lining material, Molloplast B. We hypothesized that chairside 
denture silicone soft lining materials would have better prop-
erties than Molloplast B.

Materials and Methods

Study Design

This in vitro study used 4 chairside addition-cured vinyl poly-
siloxane materials (Sofreliner Soft, GC Reline Soft, Mucopren 
Soft, and Elite Soft Relining) and 1 heat-cured silicone material 
(Molloplast B). Table 1 shows the 5 denture soft lining materi-
als used in this study with their types, constituents, and man-
ufacturers. The vinyl polysiloxane materials were supplied as 
2-paste cartridge systems. Molloplast B was supplied as a sin-
gle-component silicone. All materials were used according to the 
manufacturers’ directions. These 4 widely used chairside soft 
liners were investigated for bond strength, tensile strength, and 
water absorption properties. Ten specimens for each test were 
prepared for each soft liner, except for the water absorption 
and solubility test, for which only 5 specimens were prepared.

Specimens Preparation and Testing for Shear Bond 
Strength

Ten shear bond specimens were prepared for each soft lining 
material. The specimens were prepared by investing a glass 
block sized 50×10×3 mm in a 50%/50% stone and plaster mix 
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using a conventional dental flasking technique with Stellon 
Q-20 acrylic (Dentsply Ltd, Surrey, UK). After polymerization, 
flasks were disassembled and the acrylic resin block, sized 
30×60×6 mm, was removed from the flask.

A pattern measuring 10×10×3 mm was inserted between acryl-
ic blocks and invested in a 50%/50% stone and plaster mix us-
ing conventional dental flasking, creating space for the den-
ture liner. Separating medium (sodium alginate) was applied to 
the stone surfaces before adding the plaster side of the den-
tal flask, enabling flask opening. After investment setting, wax 
was removed by boiling, leaving 1 acrylic block in the stone and 
the other on the plaster side. Both acrylic blocks were cleaned 
with ethyl alcohol, primed, and treated with separating me-
dium where the soft liner attaches. The spaces previously oc-
cupied by the wax pattern were filled with denture soft liner 
materials. The soft liner was then packed into the spaces for-
merly occupied by the spacers. The specimens bonded mea-
sured 50×10×10 mm, with 10×10×3 mm of soft lining mate-
rial (Figure 1A). All chairside silicone soft liners were cured at 
room temperature. Molloplast B was cured in a water bath 
for 7 h at 70°C with a boiling point of 3 h at 100°C terminally, 
and stored at room temperature after removing from molds.

Each shear test specimen was placed in the Lloyd Instruments 
testing machine (Lloyd Instruments is a trademark of AMETEK 
Sensors, Test & Calibration, England). The load cell was 1 kN. 
Clamps held each specimen, while the constant rate of sepa-
ration was 5 mm/min, according to ISO 527(1983). The spec-
imens bonded measured 50×10×10 mm, with 10×10×3 mm 
of soft lining material. All the specimens were tested on the 
same day, and the room temperature during the test was 
22±10°C. The results of the shear bond strength (MPa) test 
were calculated from the load given by the Lloyd Instruments 
testing machine.

Specimen Preparation and Testing for Tensile Bond 
Strength

Ten specimens of each of the denture liners were prepared 
for tensile bond strength testing by investing a glass block 
sized 30×60×6 mm in a 50%/50% stone and plaster mix, as 
described above. The acrylic resin block was then trimmed 
using a silicon carbide paper disc (320 grit) in a lapping unit 
(Kemet International City). The trimmed and finished acrylic res-
in block, measuring 30×60×6 mm, was cut into 10 strips, each 
measuring 30×6×6 mm. They were covered with Vaseline to 
facilitate their hard removal from the stone and then invested 
in 50%/50% stone and plaster mix to create molds measuring 
30×6×6 mm each. Each acrylic strip was then cut into halves, 
and 3 mm was trimmed from each middle surface. Acrylic resin 
strips were replaced in exactly the same positions as the orig-
inal using labels or marks, leaving a 6-mm gap in the middle 
for soft lining material. All acrylic surfaces were primed, and 
separating medium was put on all plaster/stone surfaces to fa-
cilitate their removal and avoid any damage to the middle soft 
lining material during removal. The soft liner was then packed 
into the previously trimmed 6×6×6-mm spaces. The specimens 
were acrylic resin blocks measuring 27×6×6 mm, with 6×6×6 
mm of soft lining materials (Figure 1B). All denture soft lining 
materials were cured as described above.

Each tensile test specimen was placed in the Lloyd Instruments 
testing machine. Two clamps held each specimen and the tensile 
separating force was applied with the constant rate of 5 mm/min, 
according to ISO 527(1983). The specimens were acrylic resin 
blocks of 27×6×6 mm, with 6×6×6 mm of soft lining materials. 
All specimens were tested on the same day, and the room tem-
perature during the experiment was 22±10°C. The results of the 
tensile bond strength were in (MPa=N/mm2) and were calculat-
ed from the load given in the Lloyd Instruments testing machine.

Material Type Chemical components Manufacturer

Sofreliner Autopolymerized silicone Polyorganosilovane silicone resin 
powder silica, amorphous

Tokuyama Corp., Tokyo, Japan

GC Reline Soft Autopolymerized silicone 
vinyl Polysiloxane 

Silicone dioxide vinyl dimethyl 
polysiloxane hydrogen polysiloxane

GC Dental Products, Kasugai, Aichi, 
Japan

Mucopren Soft Autopolymerized silicone Vinyl polysiloxane, platinum 
catalyst, and others

Kettenbach GmbH, Eschenburg, 
Germany

Elite Soft Relining Autopolymerized silicone Poly vinylsiloxane platinum-based 
catalysers

Zhermack SpA 45021 Badia Polesine 
(Rovigo), Italy

Molloplast B Heat-cured silicone-based Hydroxyl terminated
polydimethylsiloxane, fumed silica 
fillers, methyl triacetoxysilane, 
dibutyl tin dilaurate, poly methyl 
methacrylate

Detax, GMBH, Ettlingen, Germany

Table 1. Five silicone long-term denture soft lining materials, their types, constituents, and manufacturers.
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Specimen Preparation and Testing for Tensile Strength

Ten dumbbell-shaped specimens were prepared for each mate-
rial using gypsum molds, which were made by using the plastic 
pattern. The size of each specimen was 25×2×2 mm (Figure 1C). 
The patterns of 25×2×2 mm were invested in a 50%/50% stone 
and plaster mix in a conventional dental flasking technique to 
create molds of the same shape, into which soft lining materi-
al was packed. The soft liner was then packed into the spaces 
previously formed by the plastic pattern. The same procedure 
was used for all chairside silicone liners. Testing of specimens 
was conducted on a Lloyd Instruments tensile machine con-
nected to a compatible computer. Each tensile test specimen 
was placed in 2 clamps that held each specimen, and the ten-
sile separating force was applied with the constant rate of 20 
mm/min. The rate of deformation has an effect on the value 
of tensile strength. There was a preload of 5 N. All the spec-
imens were tested on the same day, and the room tempera-
ture during the experiment was 22±10°C. The results of the 
tensile strain properties were calculated from the load given 
by the Lloyd Instruments testing machine, using the following 
equation: T=F/A, where T=tensile strength (N/mm2); F=force at 
failure (N); A=original cross-sectional area (mm2).

Specimen Preparation and Testing of Water Absorption and 
Solubility

Five samples were prepared for each soft lining material, and 
each was processed according to its manufacturer’s instructions 

and prepared according to IOS 1567. The specimens’ dimen-
sions were 50 mm in diameter and 0.8±1 in height. Each soft 
liner was cured according to its manufacturer’s instructions. 
They were then removed and stored until the time of testing. 
The tested prepared specimens complied with ISO 1567 (1999). 
Then, prepared specimens were submerged in distilled water 
for 7 days and 2 h at 37±1°C for 23±1 h and then conditioned 
according to ISO 1567 until they achieved a constant weigh to 
an accuracy of 0.2 mg, which was recorded as (m1). The vol-
ume of each specimen was calculated using the mean of 3 di-
ameter measurements and the mean of 5 thickness measure-
ments. The thickness measurements were taken in the center 
and at 4 equally spaced locations around the circumferences.

The conditioned specimens were then immersed in distilled wa-
ter for 7 days ±2 h at 37±1°C, before they were removed with 
polymer-coated tweezers, wiped with clean absorbent papers 
until free from visible moisture, waved in the air for 15±1 s, 
and weighed 60±10 s after removal from the water. This was 
recorded as (m2). In a desiccator, all specimens were dried 
once again until a constant weight was reached and record-
ed as (m3). In accordance with IOS 1567: 1999(E) guidelines, 
water absorption was calculated as (m2 - m3) divided by the 
specimen’s volume (V). The volume (V) was determined us-
ing the formula V=vr²h, where v is approximately 3.142. The 
radius (r) was obtained from the average of 3 diameter mea-
surements, and the thickness (H) of the specimens was calcu-
lated as the average of 5 thickness measurements.

Statistical Analysis

Data obtained from the tests were analyzed with Stata/IC v. 10.1 
(Stata Corp LP, College Station, TX, USA). Repeated-measures 
ANOVA was used to compare mean values of tests for the 5 
different materials, to assess changes over time, and to detect 
any differences between wet and dry specimens. A corrected 
Bonferroni test was used to determine differences between 
materials at 2 time points. P values of 0.05 or less were consid-
ered statistically significant. The shear bond strength, tensile 
bond strength, tensile strength, energy absorption (resilience 
and stiffness), and water absorption and solubility results for 
the 5 different materials were compared using the StatGraphic-
Plus package V5.0 system (Manugistics Inc., Rockville, MD, USA). 
Initially, using a one-way ANOVA, summary statistics were cal-
culated (including mean, standard deviation, standard skew-
ness, and standard kurtosis). The Kruskal-Wallis test (compar-
ing medians) established if statistically significant differences 
existed between the materials in each test.

Acrylic base

Acrylic denture base

Soft liner

Soft liner

A

B

C

Figure 1. �Diagrammatic representation of a specimen of shear 
bond strength (A), tensile bond strength specimen (B), 
and tensile strength specimen (C).
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Results

Shear Bond Strength

The box-and-whisker plots in Figure 2 show the differences 
between the materials. There was no discernible difference be-
tween GC Reline Soft and Molloplast B in terms of shear bond 
strength (P>0.05). The shear bond strength of Molloplast B was 
significantly greater than that of the other materials (P<0.05). 
GC Reline Soft had greater shear bond strength than did Elite 
Soft Relining, Mucopren Soft, and Sofreliner Soft. The shear 
bond strength of GC Reline was substantially higher than that 
of Sofreliner Soft (P<0.05; Figure 2).

Shear bond strength values are given in Table 2. The greatest 
values were for Molloplast B and GC Reline, with 1.4 MPa and 
1.1 MPa, respectively, and the differences between them were 
significant (P=0.03). Mucopren and Sofreliner had the lowest 
values, at 0.6 MPa. Elite had an intermediate value, which was 
significantly lower than that of Molloplast B but not signifi-
cantly different from that of GC Reline. While Mucopren and 
Sofreliner had the lowest values, the value of Sofreliner was 
not significantly higher than that of Mucopren: 0.9 MPa and 
0.8 MPa, respectively.

Tensile Bond Strength

The box-and-whisker plots in Figure 3 show the differences be-
tween the materials. The difference in tensile bond strength be-
tween Molloplast B and GC Reline Soft was not statistically sig-
nificant (P>0.05). Molloplast B had a substantially greater tensile 
bond strength than did the other materials (P<0.05). The tensile 
bond strength of GC Reline Soft differed significantly from that of 
Mucopren Soft (P<0.05), but did not differ significantly from that 
of Elite Soft Relining or Sofreliner Soft (P>0.05). Figure 3 dem-
onstrates that there were no statistically significant differences 
among the tensile bond strengths of Mucopren Soft, Sofreliner 
Soft, and Elite Soft Relining. The values of tensile bond strength 
of the 5 denture liners are shown in Table 3. Molloplast B and 
GC Reline had the greatest values, at 1.6 MPa and 1.4 MPa, re-
spectively, and Mucopren demonstrated the lowest value, at 
0.7 MPa; there was a significant difference between them. Elite 
Soft Relining was in the same position among all materials for 
tensile bond strength as it was for shear bond test, with its val-
ue differing significantly from that of Molloplast B and GC Reline.

Tensile Strength

The box-and-whisker plots in Figure 4 show the differences 
between the materials. The tensile strength value of Mucopren 
Soft was significantly higher than that of the other materials 

Elite Soft Relining

GC Reline Soft

Molloplast B

Mucopren Soft

Sofreliner Soft

0.0 0.4 0.8 1.2 1.6 2.0 2.4

Figure 2. �Shear bond strength values of the 5 
materials.

Materials
Shear Bond 

Strength MPa

Mode of failure

Adhesive Mixture Cohesive

Mucopren 0.6±0.3 10 0 0

GC Reline Soft 1.1±0.4 0 6 4

Sofreliner 0.6±0.1 0 5 5

Elite 0.8±0.4 5 2 3

Molloplast B 1.4±0.4 0 10 0

Table 2. Shear bond strength mean values (MPa) and standard deviations for 5 silicone long-term denture soft lining materials (n=10).
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(P<0.05). In comparison with the value of other materials, the 
value of Sofreliner Soft was significantly lower (P<0.05). The 
tensile strength of GC Reline Soft was significantly greater 
than that of Elite Soft Relining (P<0.05) but not significantly 
different from that of Molloplast B (P>0.05). Although tensile 
strength value of Molloplast B was higher than that of Elite 
Soft Relining, the difference was not statistically significant 
(P>0.05; Figure 4). Tensile strength values are listed in Table 4. 
The value of Molloplast B (4.5 MPa) was significantly lower 
than that of Mucopren (8.4 MPa) and not significantly lower 
than that of GC Reline (5.4 MPa). In contrast, Molloplast B had 
a relatively higher value than did Elite, with no significant dif-
ference, at 4.5M Pa and 4.3M Pa, respectively, while its value 
was significantly different than that of Sofreliner (2.17 MPa).

Water Absorption and Solubility

The box-and-whisker plots in Figure 5 show the differences in 
the water solubility values of the materials. Molloplast B and 
Elite Soft Relining had greater water solubility values than the 
other materials. The difference was significantly greater than 
that of GC Reline Soft and Sofreliner Soft (P<0.05) but not signif-
icantly different than that of Mucopren Soft (P>0.05). GC Reline 
Soft had a lower water solubility value than the other materials. 

Differences in water solubility with Elite Soft Relining, Sofreliner 
Soft, and Molloplast B were statistically significant (P<0.05) but 
not significantly different than that of Mucopren Soft (P>0.05). 
The difference in water solubility values between Mucopren Soft 
and Sofreliner Soft was statistically significant (P>0.05; Figure 5).

Water absorption and solubility values are shown in Table 5. GC 
Reline showed the lowest water absorption (0.92±0.2 µg/mm3), 
and the differences between this value and the values of the 
other materials were statistically significant, except for that 
of Softliner (1.5±0.8 µg/mm3). The highest water absorption 
values were for Elite and Mucopren, at 1.85 µg/mm3 and 1.84 
µg/mm3, respectively. Molloplast B was intermediate in value 
(1.7 µg/mm3). In contrast, the water solubility properties of 
the 5 materials exhibited different approaches. GC Reline had 
the least soluble ingredients (0.3 µg/mm3). Molloplast B had 
the highest (1.0 µg/mm3), followed by Elite (0.97 µg/mm3). 
Regarding solubility, the difference between the highest 2 val-
ues (Molloplast B and Elite) and the lowest (GC Reline) was 
statistically significant. The value of Softliner was intermediate 
(0.5µg/mm3), which was not significantly different from that 
of GC Reline but was significantly different from that of Elite 
and Molloplast. The value of Mucopren (0.6 µg/mm3) was not 
significantly different from any of the 5 materials.

Materials
Mean±SD 

(MPa)

Mode of failure

Adhesive Mixture Cohesive

Mucopren 0.7±0.3 10 0 0

GC Reline Soft 1.4±0.6* 1 3 6

Sofreliner 0.8±0.3 0 6 4

Elite 0.9±0.2 10 0 0

Molloplast B 1.6±0.5* 0 0 10

Table 3. �Tensile bond strength mean values (MPa) and standard deviations for 5 silicone long-term denture soft lining materials 
(n=10).

* Indicates statistical significance; SD – standard deviation.

Elite Soft Relining

GC Reline Soft

Molloplast B

Mucopren Soft

Sofreliner Soft

0.0 0.4 0.8 1.2 1.6 2.0 2.4

Figure 3. �Tensile bond strength values of the 5 
materials.
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Discussion

Denture liners can be helpful for patients who have bruxism, 
residual ridge resorption, nonresilient mucosa, and severe 
undercutting in some areas [17]. In this study, 4 commonly 
used vinyl polysiloxane materials (Sofreliner Soft, GC Reline 
Soft, Mucopren Soft, and Elite Soft Relining) and 1 heat-cured 

silicone material (Molloplast B) were examined for their bond 
strength, tensile strength, water absorption, and solubility.

Molloplast B was chosen for comparison as a heat-cured soft 
lining material because it has been widely studied and is well 
recognized for its good clinical performance. The physical tests 
were chosen to provide a broad range of information on the 

Elite Soft Relining

GC Reline Soft

Molloplast B

Mucopren Soft

Sofreliner Soft

0 2 4 6 8 10

Figure 4. �Tensile strength values of the 5 
materials.

Elite Soft Relining

GC Reline Soft

Molloplast B

Mucopren Soft
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Figure 5. �Water solubility values of the 5 
materials.

Material
Tensile strength 

mean values
N/mm2 (MPa)

Standard deviation
(N/mm2)

Molloplast B 4.53 0.90

Mucopren 8.43 0.68

GC Reline 5.44 0.98

Sofreliner 2.17 0.41

Elite 4.36 0.89

Table 4. �Tensile strength mean values (MPa) and standard 
deviations for 5 silicone long-term denture soft lining 
materials (n=10).

Material
Water absorption

(µg/mm3) (M2-M3/V)
Water solubility±S

(µg/mm3) (M1-M3/V)

Mucopren 1.8±0.00 0.6± 0.00

GC Reline  0.92±0.2* 0.3±0.2

Sofreliner 1.5±0.8 0.5±0.2

Molloplast B 1.7±0.3 1.0±0.3

Elite 1.85±0.7 0.97±0.4

Table 5. �Water absorption and solubility values (mean±SD) for 5 
long-term denture soft lining materials using ISO 1567: 
1999 (E) in (µg/mm3).

* Indicates statistical significance.
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materials. Those tests can help predict the behavior of the 
materials in the clinic. Tensile testing was the most reliable 
method to assess the bond strength of liners because it pro-
vides data on bond strength relative to material strength [5].

In our study, we examined shear bond strength values among 
denture liners and found that auto-polymerized liners, ie, 
Mucopren and Sofreliner, had the lowest values of all the test-
ed denture liners. The highest values were for GC Reline and 
Molloplast B. In their study, Kreve et al investigated how well 2 
types of chairside soft relining materials, plasticized acrylic res-
in liner and silicone-based liners, held up under shear. Results 
showed that before and after thermal cycling, silicone-based 
soft liners had greater shear bond strength than did acrylic-
based soft liners [10,13,18].

We also examined the tensile bond strength values of 5 the 
materials, and Molloplast B (heat-cured material) and GC Reline 
(polyvinylsiloxane material) had the greatest values, with no 
significant differences between them. This finding was con-
trary to that of a study conducted by Białożyt-Bujak et al in 
2021, which showed that the Flexacryl Soft acrylic liner had 
the highest bond strength and the acrylic substance Villacryl 
Soft had the lowest. Decreasing tensile bond strength over 
time suggests issues with water absorption, dissolution, in-
creasing hardness, and internal tensions at the relining-den-
ture plate junction [4,19]. The aging of the materials in the 
aqueous environment, which leads to a change in hardness 
and a progressive rise in water absorption and solubility, is 
responsible for this [6].

The finding in our study was similar to that of Madan et al, 
who found that the greatest results among silicone materi-
als were obtained for the Molloplast B material. Furthermore, 
they also discovered that bond strength values of Molloplast 
B were much higher, vulcanizing at higher temperatures [20]. 
In 2020, Pahuja et al conducted a systematic review and me-
ta-analysis examining the effects of storage time on the hard-
ness and tensile strength of bonds of a definitive silicone-based 
heat polymerized (Molloplast B) liner, silicone-based auto po-
lymerized (Molosil Plus), an interim acrylic resin-based heat 
polymerized (CoeSoft), and a silicone-based heat polymerized 
(Vertex Soft) resilient liner. Results showed that hardness and 
bond strength values varied significantly among the resilient 
liner materials. The heat-polymerized silicone-based robust lin-
er (Molloplast B) offers substantially higher binding strength 
and less hardness [21]. Similar results were also found in a 
study conducted in 2015 by Choi et al [8]. Three distinct robust 
liners were bonded to 3 different poly (methyl methacrylate) 
denture foundation materials in a study evaluating the ten-
sile bond strength and endurance of materials. Using a stan-
dard testing procedure, the tensile bond strength of the 3 re-
silient denture liners, Ufi Gel SC, SilagumComfort, and Vertex 

Soft, in combination with heat- and auto-polymerized (Vertex 
Rapid Simplified, Vertex SelfCuring), computer-aided design 
and computer-aided manufacturing (IvoBase), and heat- and 
auto-polymerized (Vertex SelfCuring) denture base resins was 
evaluated. The strongest tensile bond among all evaluated den-
ture liners was achieved for the silicone-based robust denture 
liners. A recent study conducted by Dutta et al in 2023 com-
pared the tensile bond strength of a heat-polymerized sili-
cone-based resilient material following a brief immersion in 
2 distinct denture cleaning solutions made of sodium perbo-
rate monohydrate, clinsodent, and water for differing amounts 
of time and concluded that the tensile bond strength values 
of soft-liner specimen differed significantly after immersing 
in water and a pair of distinct denture solutions for cleaning 
during the periods of immersion [22].

In our study, the tensile strength of Molloplast B was signifi-
cantly lower than that of Mucopren and not significantly low-
er than that of GC Reline. This finding was similar to that of 
Białozyt-Bujak in 2021, which showed that GC Reline Soft and 
acrylic-based materials demonstrated significant increases in 
hardness among tested silicones in 3 months [4]. Palla et al 
conducted a systematic review on soft denture lining materials 
in 2021 to investigate effects of soft denture liners on masti-
catory performance and muscle activity of edentulous patients 
wearing complete dentures. They concluded that soft denture 
liners gave denture wearers greater masticatory ability, com-
pared with traditional denture base materials, indicating a high-
er tensile strength of soft liners [23]. In 2021, Almuraikhi et 
al assessed the tensile binding strength of a soft liner to den-
ture base resin with various surface treatments. These acryl-
ic resinous blocks were divided into 3 groups: control, meth-
yl methacrylate monomer surface treatment, and phosphoric 
acid surface treatment. Samples treated with methyl methac-
rylate monomer for soft lining denture base resins showed sig-
nificantly higher tensile bond strengths than those attained by 
using other surface treatment techniques [24]. As per a litera-
ture review conducted by Yankova et al in 2021, resilient lin-
ing materials showed lower tensile and shear strength values 
than strong acrylic resins [9]. The ability of resilient lining ma-
terials to adhere to poly methyl methacrylate is influenced by 
the type of polymerization used. Higher shear strength is dem-
onstrated by cold-curing silicones cross-linked by heat, such 
as SilagimComfort and Ufi Gel P [25,26]. In 2023, Jayakrishnan 
et al investigated the tensile bond strength of 2 different den-
ture liners that had been altered by the addition of antifun-
gal agents. Their findings revealed that neither of these lin-
er materials had significantly different tensile bond strengths 
when fluconazole antifungal agent had been added, but that 
there were significant changes when the miconazole antifun-
gal agent was added to the denture base resin [27].
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Also, we demonstrated that for water absorption and solubility 
values, GC Reline showed the lowest water absorption, and the 
difference between these values and those of the other mate-
rials was statistically significant. The highest water absorption 
values were for Elite and Mucopren. GC Reline had the least 
soluble ingredients (0.3 µg/mm3). Molloplast B had the high-
est, followed by Elite. The value of Mucopren was not statis-
tically significant different from any of the 5 materials. This 
finding was similar to the study conducted by Chauhan et al in 
2021, which demonstrated a greater percentage of solubility 
and absorption with an acrylic-based soft liner than with sili-
cone-based liners. Also, there were notable variations in water 
absorption and hardness values of the resilient liner material; 
however, the water absorption values for the heat-cure acrylic, 
self-cure silicone, and self-cure acrylic products varied [6]. The 
results can have been affected by the polymerization mode, 
material chemistry, and composition. A similar result was found 
by Pahuja et al in 2020 in a systematic review comparing the 
water absorption, solubility, and tensile binding strength of 2 
soft denture liners with different chemical compositions (sil-
icone-based soft liner, LuciSof, and a plasticized acrylic resin 
soft liner, PermaSoft). LuciSof had greater therapeutic success 
due to decreased water absorption and solubility and higher 
tensile bond strength [21]. These results were also supported 
by Sudhapalli et al [28], who investigated the effect of varied 
denture cleanser exposure times on the absorption and solu-
bility of 4 soft liners, namely long-term and short-term acryl-
ic liners. They concluded that silicones outperformed acrylics 
in terms of overall performance. Long-term silicone denture 
liners proved to be most stable, whereas acrylic denture lin-
ers were most unstable in the short term. Iwasaki et al [14] 
investigated the impact of different immersion durations on 
the viscoelastic properties of soft denture liners in 37°C wa-
ter. However, their findings yielded contradictory results. The 
viscoelastic characteristics of 2 acrylic resin and 6 silicone soft 
denture liners were measured, and the viscoelastic properties 
of 3 of 6 silicone-based liners did not significantly change fol-
lowing a 6-month immersion.

There are several limitations for this study. First, it was con-
ducted in the laboratory; therefore, caution should be taken 
when applying and interpreting its results in the clinical situ-
ation. Second, to study the response of a denture soft lining 
material to deforming forces in the mouth, it would be appro-
priate to use dynamic cyclic forces to simulate mastication forc-
es experienced in the clinic rather than a compression test, as 
was used in this study. The compression set test does not rep-
resent mastication forces due to the great energy input direct-
ed at the soft liner within long duration of load, which gives 
the material a poor recovery response compared with that of 
dynamic and cyclic behavior under mastication forces. In ad-
dition, this study had a limited sample size and was an in vi-
tro rather than in vivo study. Further research is required to 
measure color stability, flexural strength, viscoelastic proper-
ties, and thermocyclic properties of soft liner denture materials.

Conclusions

Molloplast B was better in terms of tensile and shear bond 
strength, apart from Sofreliner. On the other hand, Molloplast 
B failed to show better tensile strength properties than GC 
Reliner and Mucopren, or better water absorption and solu-
bility properties than any of the tested chairside denture soft 
lining materials. This means, under the limitation of this study, 
some chairside denture long-term soft lining materials, such 
as GC Reline, could have important properties that are com-
parable to those of Molloplast B.
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Material
Tensile strength 

mean values
N/mm2 (MPa)

Standard deviation
(N/mm2)

Molloplast B 4.53 0.90

Mucopren 8.43 0.68

GC Reline 5.44 0.98

Sofreliner 2.17 0.41

Elite 4.36 0.89

Material
Water absorption

(µg/mm3) (M2-M3/V)
Water solubility±S

(µg/mm3) (M1-M3/V)

Mucopren 1.8±0.00 0.6± 0.00

GC Reline  0.92±0.2* 0.3±0.2

Sofreliner 1.5±0.8 0.5±0.2

Molloplast B 1.7±0.3 1.0±0.3

Elite 1.85±0.7 0.97±0.4

* Indicates statistical significance.
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