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Abstract:

Statement of problems: Two potential problems commonly identified with a denture base incorporating a
resilient liner are a failure of the bond between the acrylic resin and resilient liner material and colonization of
Candida albicans over time.

Aims: This in vitro experimental study evaluated the shear and compressive bond strength as well as
colonization of Candida albicans of commonly available denture soft liners.

Materials and methods: The denture liners investigated were acrylic resin-based heat-polymerized (Super
soft) and auto-polymerized (Refit and Softliner) resilient liner. The resilient liners were processed according to
manufacturers’ instructions. The soft liners specimens for testing colonization of Candida albicans (n=10) were
6=3 mm. The soft liner specimen for shear and compressive strength testing (n=5) were of 6 mm diameter and 3
mm thickness. Specimens shape and linear thickness were standardized. Specimens were stored for 48 hrs, 1
week and 2 week interval for incubation at 37°C. The growth around and below the surface of the specimens
were read as positive. Shear and compressive strength were measured in a universal testing machine at a
crosshead speed of 20 mm/min and 2mm/min respectively. Student “t” test and ANOVA were used to analyze
the data.

Result: Results showed that with the increase in time for incubation of test materials with Candida albicans,
the adherence property of the material was increased in heat-cured and auto-polymerized soft liners. There was
significant difference in compressive and shear bond strength among different soft liners.

Conclusion- Within the limitation of this in vitro study, specimens of soft liners shows equal number of growth
of Candida albicans and significant difference in shear and compressive bond strength.

Keywords: Soft liner, Compressive strength, Shear strength, Colonization, Debonding.

I.  Introduction

The most expedient and yet the most effective method for treating abused basal tissues is for the patient
to remove the dentures from the mouth for an extended period of time. For most patients, however, Social and
economic considerations preclude this simple but direct approach.* For such condition, denture soft liners are
used to refit the surfaces of complete dentures and to help condition traumatized tissue, providing and interim or
permanent cushion like effect.> > * However, none of the material is available to fulfill all the requirements as
failure have been for many reasons, like debonding from denture base,® distortion due to sorption of liquid and
solubility in the oral environment,® becoming harder and change in color, stain easily, change in dimension”
12and due to colonization of Candida albicans and other micro-organism present in oral environment.

Moreover, these materials are considered as temporary expedients and not the permanent clinical
agents. The properties of these materials are still not standardized as these materials do not have specifications
of their own on which requirements the materials can be certified.*®

Hence, the present study has been taken up to evaluate some of the essential properties such as shearing
strength, compressive strength and colonization of Candida albicans on soft liners most commonly available and
used in India.

Il.  Materials And Methods
This experimental study was carried out in the department of Prosthodontics, King George’s Medical
University, Lucknow and Research Design and Standard Organization, Lucknow to evaluate the different
properties of soft denture liners commonly available and used.

Materials:

1-  Soft denture liners: Three brands of soft denture liners were included in this study. (Table 1)
2-  Nutritional broath

3- Nutritional Agar
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Equipments/ Instruments and method of fabrication of specimens:
(1) Dies: Dies 1 and 2 and their accessories were prepared to obtain the required dimension of soft liner
specimen for testing procedures.

Die No. 1: This die was made for testing growth of Candida albicans. The die was made of copper
sheets. The length of the die was 6 cm, breadth 3 cm, and height 3 cm. The die was designed with a central hole
which has a diameter of 6 mm and depth 3 mm to facilitate the uniform thickness of the specimen. (Figure 1)

The die with a central hole of 6 mm diameter and 3 mm depth and a hole plunger was made. Hole
plunger was used to push the specimen out of the hole after the soft lining material was packed and the material
was set in the die. (Figure 1) Plunger facilitates the easy removal of specimens from the hole without sticking or
distortion.

Copper slab of 6 cm in length, 3 cm in breadth and 1 cm in thickness was made to press the lining
material after packing and kept in place till the soft lining material sets, it also helps to facilitate the smooth and
uniform surface of the specimens. (Figure 1 & 2)

Soft lining material at dough stage was packed into the die and copper slab of 1 cm thickness was
placed on the material and pressed till the material sets. Copper slab was removed after the material was set. The
plunger was pushed to facilitate the removal of soft liner specimen. The resultant specimen was of a dimension
of 6 mm diameter and 3 mm thickness. Vernier caliper (Yamayo Classic, Japan, minimum measuring capacity
0.01mm) was used to measure the thickness of prepared specimens. The excess material was trimmed with a
Bard Parker knife. The prepared specimens were placed in a sterile petridish in distilled water for 72 hours prior
to testing. The specimens (for testing Candida albicans growth) were so prepared to facilitate their placement in
test tubes for incubation. (Figure 3)

Die no. 2: This die was made for preparing specimens to test compressive and shear strength of soft
liners. The stainless steel die was made with a central hole 6 mm diameter and 3 mm thickness. The die was
designed so that a uniform thickness of specimen was obtained. (Figure 4)

Die was placed on the glass slab and the heat cured material was packed into the die. (Figure 4)
Pressure was applied with another glass slab and allows setting to get a uniform thickness 3 mm of heat cured
specimen. The excess resin was trimmed. The resultant specimens were in a measurement of 6 mm diameter and
3 mm thickness. The thickness of the specimens was measured by Vernier calipers.

Die was placed on the glass slab with the prepared heat cured specimen in place and another die of
similar dimension was kept above the die along with heat cured specimen. Soft lining material at dough stage
was packed into the die. (Figure 4) After packing the soft lining material into the die, pressure was applied with
another glass slab and allows setting to get a uniform thickness of soft liner specimen. The resultant specimens
were in a dimension of 6 mm diameter and 3 mm thickness. The prepared specimens (to test compressive and
shear bond strength) were placed in sterile Petri dishes in distilled water for 72 hours prior to testing. (Figure 5)

Guide: A guide was used to hold the die in place so that movement was only in one plane, while
testing for shear bond strength in an instron universal testing machine.

(@) Lock no. 1 with small holes facilitated the entry of 21 gauge stainless steel wire. The wire fixed in the hole
will help to stabilize the metal guide in place. Width of the lock was 15 mm and thickness was 5 mm.

(b) Lock no. 2 also has two small holes that facilitated the entry of 21 gauge stainless steel wire. This lock was
made to engage in the lock no. 1 when in use.

(c) Both locks no. 1 and 2 accurately fitted or engaged each other when the specimens in the die were kept
ready to test in an instron testing machine.

(d) The specimen inside the guide stabilized by a stainless steel wire both from above and below and hooked
in the instron universal testing machine and test was done.

(2) Instron testing machine (model no. 6027, Instron Ltd. Bucks H.P. 123 sy. England)

(3) Sterile petridishes

(4) Vernier calipers

Testing procedure for the observation of growth of Candida albicans:

Single colony of Candida albicans was suspended in nutrient broth and a homogenous suspension was
made. One loopful of the above suspension was inoculated in each nutrient broth tubes and incubated at 37°C for
overnight. The purity of growth and confirmation of the organism was done by Gram’s stain and turbidity of the
tube was matched with 0.5 McFarland’s standard tube. Into the three tubes containing 5 ml of nutrient broth
with Candida albicans and specimens of soft liners were suspended.

Specimens were checked for their adherence with Candida albicans at 48 hrs, 1 wk and 2 wk interval of
incubation. Specimens were washed with sterile saline, three times by agitation after the incubation of above
said period and were placed on nutrient agar plates and incubated at 37°C.

The growth around and below the surface of the specimens were read as positive.

Testing procedure for compressive and shear strength:

DOI: 10.9790/0853-14871420 www.iosrjournals.org 15 | Page



A comparative evaluation of soft denture liners

1. Shear bond strength of auto-polymerized and heat-cured soft liner was tested with the help of instron
universal testing machine. The specimens were mounted vertically on the testing machine and the lid was
applied at crosshead speed of 25 mm/min. The peak load was recorded for maximum shear strength at
which the debonding of the soft liner from denture base material occurred. The guide was used to hold the
dies in position.

2. Compressive strength of auto-polymerized and heat cured soft liner- The specimens were placed in the

horizontal plate of the instron universal testing machine and load was applied vertically at a crosshead speed of

2 mm/min. The peak load was recorded for maximum compressive strength.

Five reading were taken for statistical analysis.

The values have been shown as mean £SD/SE and intergroup comparison have been made using
student “t” test. The confidence level of the study was kept at 95% and a “P” value less than 0.05 indicated
statistical significance difference.

I11.  Result
The present study was conducted to evaluate:
i. The growth of Candida albicans on soft liners, as part 1 observation 1.
ii. Compressive and shear bond strength of soft liner bonded to denture base resins (methyl methacrylate) as
part 2, observation 2.

A total number of 60 specimens were observed. In part 1 and part 2 of this study 10 specimens from
each of the soft liners were prepared (i.e. each part consisted of 30 specimens)

Periodic examination for evidence of growth around and below the surface of these specimens revealed
the growth starting to show on the third day of incubation with the increase in time for incubation of specimen
with Candida albicans. The adherence property of the material was increased. Typical whitish Candida albicans
colonies were observed attached to the below and around the surface area observed.

Table 2 showed Candida albicans growth- least in 48 hr followed by one week interval and in 2 week
interval. Results showed that with the increase in time for incubation of test materials with Candida albicans, the
adherence property of the material was increased in heat cured and self cure soft liners.

For observation no. 2, out of the 30 specimens, 15 specimens were tested for compressive strength, five
for each 3 types of soft liners and 15 specimens were tested for shear bond strength, five for each 3 types of soft
liners. After testing in an instron universal testing machine, the values were recorded and statistical analysis was
done. Table 3 showed mean compressive strength of Supersoft, Refit and Softliner was 11.8146+ 1.8030,
0.9527+0.1386 and 0.9964+ 0.9527 MPa respectively.

Table 4 showed the variation in compressive strength in different soft liners. Since “F” is significant,
hence there is significant difference in compressive strength of groups. It was found maximum for Supersoft and
minimum for Refit. There was significant difference in the compressive strength of Supersoft and Refit
(P<0.001), Supersoft and Softliner (P<0.001) except for Refit and Softliner (P>0.001).

Table 5 showed mean shear bond strength of Supersoft, Refit and Softliner is 25.9439+7.1680,
4.8528+1.7075 and 2.8962+0.3506 MPa respectively. Table 6 showed the variation in shear bond strength of
different soft liner. Since “F” was significant, hence there is significant difference in shear bond strength of soft
liners. It was found maximum for Supersoft and minimum for Softliner.

IV.  Discussion

The increasing use of resilient of soft denture liners come into favor for various applications in
prosthesis, like in the treatment of complete and partially edentulous patients especially those who are medically
compromised, and when the denture bearing area shows evidence of senile and presenile atrophy.***

The soft denture liners available today do not satisfy all the requirement as they promote fungal and
bacterial growth on their surface compared to the underlying supporting mucosa.'®*’ Their properties to regain
and maintain their shape and size after being subjected to functional masticatory forces is of great concern for
their clinical acceptance.

The present study was undertaken to evaluate the comparative clinical properties of three commercially
available and commonly used brands of soft denture liners. The materials selected were processed carefully so
as to avoid any processing defects e.g. porosity etc.

The observations made were divided into-
a. antimicrobial
b. physical
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Antimicrobial- In antimicrobial testing, Candida albicans colonies were observed after 48 hours which
went on increasing from + to +++ at the end of the second week in both the heat-cured and auto-polymerized
soft liners used. Similar observations were also reported by various researchers.’*?" This supports the
observations of earlier works of different authors who did similar studies by taking swabs or imprint culture of
oral mucosa and dentures. Growth of Candida albicans was more or less equal with an increasing time for
incubation in both types of soft liners, which supports the previous studies of investigators.

Physical- The compressive and shear bond strength was highest in Supersoft (heat cured soft liner).
The above findings indicate that the auto-polymerized soft liners are better adapted for use having better
resiliency compared to the heat-cured material. The heat- cured material are able to resist more shearing forces
than the auto-polymerized but the heat cure soft liner require more laboratory work compared to auto-
polymerized soft liner. The heat cured material is comparatively harder.

Hence, for the treatment of various complete denture problems, the auto-polymerized soft liners was
found to be acceptable as it required less laboratory work and had acceptable compressive and shear bond
strength.

V.  Figures And Tables
Figures:
Figure 1- Dieno. 1
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Figure 3- Specimens of Refit, Softliner and Supersoft (from left to ri

ght) for Candida albicans growth
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Figure 4- Die no. 2
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Tables:

bond strength

Table 1 showing brand name and manufacturers of soft liners

S. No. Brand name Activation Type Manufacturer’s name and address
1 Super soft Heat Acrylic G. C. Lab. Technologies Inc. Lock-Port, USA
2 Refit Auto Acrylic PSP Dental Co. Belvedere Kent, U.K.
3 Softliner Auto Acrylic G. C. Corporation Tokyo, Japan

DOI: 10.9790/0853-14871420

www.iosrjournals.org

18 | Page



A comparative evaluation of soft denture liners

Table 2 showing growth of Candida albicans in different time interval

S.No. Material Growth in 48hrs Growth in 1 week Growth in 2 weeks
1 Super soft + ++ +++
2 Refit + ++ +++
3 Softliner + ++ +++

Table 3 showing mean compressive strength of Supersoft, Refit and Softliner

Supersoft Refit Softliner
N 5 5 5
Mean (in MPa) 11.8146 0.9527 0.9964
S.D. 1.8030 0.1386 0.9527

Table 4 showing comparison of compressive strength in different soft liners

ANOVA result for observation of variance of compressive strength in different soft liners
Source of Degree of freedom Sum of square Mean sum of Variance ratio
variation square
Between the 2 391.695 195.847
groups F=179.609
Within the 12 13.085 1.090 (P<0.001)
groups
Total 14 404.780
Showing comparison of compressive strength of different soft liners
Bands of soft liners ‘t ‘P’
Supersoft& Refit 13.4313 P<0.001
Supersoft & Soft liner 13.4142 P<0.001
Refit & Soft liner 0.6820 Not significant

Table 5 showing mean shear bond strength of Supersoft, Refit and Softliner

Supersoft Refit Softliner

N 5 5 5
Mean (in MPa) 25.9439 4.8528 2.8962
S.D. 7.1680 1.7075 0.3506

Table 6 showing comparison of shear bond strength in different soft liners

ANOVA result for observation of variance of shear bond strength in different soft liners
Source of variation Degree of freedom Sum of square Mean sum of square Variance
ratio
Between the groups 2 1633.096 816.548
Within the groups 12 217.677 18.140 F=45.04
Total 14 1850.772 (P<0.001)
Showing comparison of shear bond strength of different soft liners
Bands of soft liners ‘t ‘P’
Supersoft & Refit 6.4003 P<0.001
Supersoft & Soft liner 7.1811 P<0.001
Refit & Soft liner 2.5100 P<0.05
VI.  Conclusion

Based on the observations made, analyzed and duly discussed, the following conclusions were drawn:

1.

oo

The observations of part 1 showed maximum number of colonies of Candida albicans in 2 week interval
and minimum number of colonies of Candida albicans in 48 hours. In both heat cured and auto-polymerized
soft liners, the growth of Candida albicans was equal.

The observations of part 2 showed-

The mean compressive strength was more in Softliner when auto-polymerized soft liners were compared.
The mean compressive strength was more in Supersoft when auto-polymerized and heat cured soft liners
were compared.

The mean shear bond strength was more in Refit when auto-polymerized soft liners were compared.

The mean shear bond strength was more in Supersoft when auto-polymerized and heat cured soft liners
were compared.

Finally, it can be concluded from the study that-

1.

2.

3.

With an increasing time for incubation, the growth of Candida albicans was more or less equal in both types
of soft liners, which supports the studies of other investigators.

Significantly higher shear bond strength and compressive strength can be achieved with Supersoft as
compared to Refit and Softliner.

Hence, for the treatment of various complete denture problems the auto-polymerized soft liner was found to
be acceptable as it required less laboratory work and had acceptable compressive and shear bond strength.
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