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ABSTRACT

Aims: Aim of the study to evaluate the effect of two different disinfection methods for two periods of
time on surface roughness of soft denture lining materials (Vertex and Molloplast-B). Materials and
methods : The effect of two disinfection methods ,first chemical disinfection method (which include
artificial saliva with saturated salt and artificial saliva with vinegar solution), and second microwave
method on the surface roughness of soft denture lining materials for two periods of times (14 and 30
days) was evaluated, One hundred samples were prepared. ANOVA and Duncan,s multiple range test
were performed to determine the significant difference among the tested groups at p < 0.05% .Results:
The results showed that the lowest value of surface roughness (Ra)value after 14 and 30 days for Ver-
tex soft denture lining material was achieved with the microwave group, while the lowest value of sur-
face roughness (Ra)value after 14 and 30 days for Molloplast-B was achieved with the distilled water.
The highest value of surface roughness (Ra) for Vertex soft denture lining material was achieved with
vinegar after 14 and 30 days., while for Molloplast-B was achieved with vinegar group after 14 days
and with salt group after 30 days. Conclusion : The results of T-test Table showed that there were no
statistically significant differences in surface roughness(Ra) value between Vertex and Molloplast -B
soft denture lining materials after 14 and 30 days except for microwave group after 14 days at P value
< 0.05. Distilled water disinfection has less effect on the property than other chemical disinfection and
microwave regimen. The effect of disinfection increase significantly with increasing period of time .
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INTRODUCTION

Soft denture lining materials are com-
pliant, viscoelastic materials used to form
all or part of the fit surface of a denture.
They serve to distribute the forces of mas-
tication (functional and nonfunctional
stresses)more evenly and to absorb ener-
gy(dampening effect) because of elastic
behavior. @ They have been used in den-
tistry for more than a century, the earliest
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soft liners were made from natural rub-
ber.®

Available soft lining materials are
based on acrylic resins, fluorocarbon res-
ins, polyolefin resins, and silicone resins.
However, the acrylic resin type of soft lin-
ing shows good adhesion to dentures, but
it cannot be used over an extended period
of time because its elasticity vanishes rap-
idly within several weeks due to the
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oozing-out of plasticizers. The fluorocar-
bon resin type of soft lining material is
limited in terms of water absorption and
oozing-out. However, this is not only less
effective for relieving pain, but also has
difficulty in use because of involving
awkward dental operations. The polyolefin
resin type of soft lining material, albeit
being excellent in elasticity has difficulty
in use because of involving very awkward
dental operations through which polymeri-
zation by heating is carried out with the
use of two adhesive materials. The silicone
resin type of soft lining material can be
used directly in the mouth and so can be
handled with ease. ® Denture hygiene is
essential to maintain the service ability of
the denture because of esthetic concerns
and for prevention of denture—related sto-
matitis.® The use of antiseptic and anti-
microbial agents, antifungal and micro-
wave irradiation as factors to consider in
the treatment of Candida albicans — asso-
ciated denture stomatitis. Although chemi-
cal disinfection seems to be safer to physi-
cal properties of denture resins, micro-
wave irradiation has proved to be more
effective for denture sterilization and re-
duction of Candida albicans—infestation
than immersion in sodium hypochlorite or
chlorhexidine solutions. In relation to sur-
face roughness, microwave energy also
modified the surface texture. ©

Aims of the study to evaluate the ef-
fect of two different disinfection methods
which include the chemical method by the
use of artificial saliva, clear vinegar, satu-
rated salt solutions) and microwave meth-
od for two periods of time (14 and 30
days) on surface roughness of soft denture
lining materials (Vertex and Molloplast-
B).

MATERIALS AND METHODS

1. Mould Preparation (Design):

The conventional flasking technique
for complete denture was followed in the
mould preparation. @ For Vertex (Vertex-
Dental B.V, Netherland), the powder-
liquid ratio was mixed according to the
manufacturer's instructions .The soft acryl-
ic denture material dough was placed in
the mould of flask for packing and cur-
ing.y For soft denture lining material
Molloplast-B (DETAX DIN EN) was

made as a paste material and placed in the
mould of flask for packing and curing.
Curing was carried out according to the
manufacturer's instructions. @

2. The cycle of immersion and Disin-
fection methods:

The disinfection methods were per-
formed for the two different soft ling ma-
terials (Vertex and Molloplast-B )for two
periods of time (14 days and 30days) as in
the following:

1. The samples (control group) were
soaked in distilled water only at 37°C."

2. The samples group of artificial sali-
va were soaked in distilled water for 8
hours per day at 37°C, then were immersed
in artificial saliva at 37°C in incubator (for
16 hours). Artificial saliva was of the fol-
lowing composition: NaCl, 0.400 g; KClI,
0.400 g; CaCl,H,0, 0.795 g; NaH,PO,,
0.69 g; Na,Se 9H,0, 0.005 g; urea 1.0 g;
distilled water, 1000 ml. The pH was then
adjusted to 7 or 9 with NaOH or HCI, and
the volume made up to one liter of dis-
tilled water .The usage of artificial saliva
to produce a setting solution similar to the
oral medium.®

3. The samples group of saturated salt
were soaked in distilled water for 8 hours
per day at 37°C, then half an hour per day
in saturated salt solution® and finally the
samples were immersed in artificial saliva
at 37°C in an incubator for (15 and half
hours) per day. * Saturated salt solution
are prepared by the addition of 40g of salt
to each 100ml distilled water.

4. The samples group of vinegar solu-
tion were soaked in distilled water for 8
hours per day at 37°C, then half an hour
per day in vinegar solution(acetic acid):
CH,COOH® and finally the samples were
immersed in artificial saliva at 37°C in an
incubator for (15 and half hours) per day.
@Fjve ( ml) of vinegar was diluted in 100
ml of distilled water. Acetic acid used as
household denture cleanser. ©

5.The samples group of microwave
were irradiated with Domestic microwave
oven (LG,Korea). The recommended mi-
crowave energy for sterilization is about
650 W for 6 min ? samples then soaked
in distilled water for 8 hours per day at
37°C, and finally were immersed in artifi-
cial saliva at 37°C in an incubator for (15
and half hours) per day.™”
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The disinfection solutions and solution
of artificial saliva were replaced every
day. @

The PH values of the prepared solu-
tions were measured by using PH meter

device (Figure 1) (PHILIPS, GE, and type
PW 94, England) .The PH value of the
solution was: Distilled water (7.000), arti-
ficial saliva( 7.315), saturated salt solution
(7.100) and for vinegar it was (2.603).

Figure (1): PH meter.

3. Surface Roughness Test:
A stainless steel die (Figure 2) was
molded in the flask. The stainless steel die

dimensions were (50 = 1mm in diameter
and 1 £0.05 mm in thickness). 2*?

Figure (2): A stainless steel die. @

After deflasking, the soft lining mate-
rials specimens were removed from their
stone mould. Then the specimens were
numbered and a small hole was prepared
in the midline of the upper part for each
specimen to allow dispersion by a nylon
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dental floss in the solutions without con-
tacting each other so that the specimen is
surrounded by the solution only. Then the
specimens (Figure 3) were stored in dis-
tilled water at specified time before each
test.
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Fifty specimens were prepared, five
specimens to each group. The specimens
were immersed in disinfectant solutions
and microwave according the recommend-
ed plane.

Surface roughness of the specimens
was measured using a contact Profilometer
Taylor (Hobson Ltd, England) after 14
days and after 30 days of disinfection. Sur-

face roughness (Ra) specimens measured
in um, three measurements of surface
roughness were performed for each sample
by using Styles Profilometer (Figure 4) ,as
it moves across the specimens surface un-
der constant pressure from mesial to distal
direction. The cutoff length of each tracing
was 0.8 mm.

Figure (4): Styles Profilometer.

Surface roughness was determined
based on the value of Ra, which represent
the average of peaks and depressions on
the surface enabling us to evaluating the
ggssibility of bacteria colonizing the area.

Surface roughness parameters. " de-
scribed as:

Ra: mean of arithmetical average of
surface heights.

Rmax: The magnitude of the peak to —

RESULTS
The mean and standard deviation of
surface roughness (Ra) value of soft den-

valley height in all cut-off length.

Rz:The average height differences be-
tween the five highest peaks and five low-
est-valleys within each cutoff length.

Statistical Analysis:Student T- test,
One-way analysis of variance (ANOVA)
and Duncan's multiple range test were per-
formed to determine the significant differ-
ence among the tested groups at P <
0.05%.

ture lining materials(Vertex and Mol-
loplast-B)with different methods of disin-
fection are listed in Table (1).
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Table (1): Mean and standard deviation of surface roughness after 14 and
30 days for both Vertex and Molloplast-B soft denture lining materials

Effect of disinfections on surface roughness of soft lining materials

among different methods of disinfection at P < 0.05 .

. Materials No. After 14 days After 30 days
Solutions
Mean Ra SD+ Mean Ra SD+
Vertex 5 2.453 0.279534 2.4864 0.396165
Distilled water
Molloplast-B 5 2.0996 0.355137 2.3458 0.340396
Vertex 5 1.7928 0.208785 2.053 0.61781
Microwave
Molloplast-B 5 2.4596 0.193603 3.033 0.57345
Vertex 5 2.3396 0.386409 2.4928 0.449434
Artificial saliva
Molloplast-B 5 2.5462 0.202413 2.7798 0.201993
| Vertex 5 2.5864 0.199505 3.133 0.400618
Salt
Molloplast-B 5 2.633 0.626848 3.233 0.39223
) Vertex 5 2.7998 0.486941 3.5064 0.655612
Vinegar
Molloplast-B 5 2.9398 0.6992 3.0396 0.871184

No.=Number of samples, S.D= Standard deviation

The results showed that the lowest
value of surface roughness (Ra)value after
14 and 30 days for Vertex soft denture
lining material was achieved with the mi-
crowave group (1.7928mm, 2.053mm) re-
spectively.

The results showed that the lowest
value of surface roughness (Ra)value after
14 and 30 days for Molloplast-B soft den-
ture lining material was achieved with the
distilled water group (2.0996mm, 2.3458
mm) respectively. The highest value of
surface roughness (Ra) for Vertex soft
denture lining material was achieved with
vinegar after 14 days and 30 days
(2.7998mm, 3.5064mm)respectively.

The highest value of surface roughness
(Ra)forMolloplast-B was achieved with
vinegar group after 14 days (2.9398
mm)and with salt group after 30
days(3.233mm).

DISCUSSION

The Ra values were most influenced
by the time of immersion and the surface
condition may be attributed to particle size
distribution and chemical composition of
polymer powder and the liquid monomer
Murata et al. ®®

Both resilient materials presented the
higher water absorption and solubility

when they were immersed in disinfectant
solutions and microwave during the time
periods these changes may lead to increase
roughness data. The result in Table (1)
was in agreement with Jin et al, ®® who
reported that denture cleanser affected on
both acrylic and silicone soft lining mate-
rials and the changes in surface roughness
due to both immersion time and types of
denture cleansers. Results obtained for
superficial roughness test are in accord-
ance with Pavaina et al, “” Silva et al @
in that there was increase in surface
roughness after immersion in vinegar and
sodium hypochlorite and sodium perbo-
rate. Almost all denture lining materials
become rougher, to a greater or lesser ex-
tent, by the immersion into denture cleans-
ers Oliveira et al ¥; Murata et a,1 ®® Jin et
al. @

Resilient liners are made of materials
from several chemical families. These ma-
terials undergo chemical changes over
time as patients immerse their dentures in
denture cleansers. Changes of the surface
roughness of the denture lining materials
varied depending upon on the changes in
the physical properties of denture lining
materials appear to depend on their type or
composition. Two cycles of microwave
irradiation  disinfection  significantly
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increased the surface roughness of the ma-
terials. One possible explanation for these
findings is that the high water temperature
reached during the disinfection procedure
lead to alterations in the surface of the soft
liner, thus increasing their surface rough-
ness. After the second cycles of disinfec-
tion by immersion in disinfection solu-
tions, all materials demonstrated signifi-
cant increase in roughness. The results in
Table (1) disagree with the results ob-
tained by Pavan et al' ® who evaluated
that the silicone and acrylic resin-based

liners and observed that the silicone pre-
sented surfaces that were smoother than
the acrylic resin ones. The roughness dif-
ference of the silicone compared to the
acrylic resin-based materials is probably
related to their consistencies

The results of t-test Table (2) indicated
that there were no statistically significant
differences in surface roughness (Ra) val-
ue between Vertex and Molloplast —B af-
ter 14 and 30 days atP< 0.05 except for
microwave group after 14 days.

Table (2): T-test of surface roughness (Ra) after 14 and 30 days for both Vertex and Mol-
loplast-B soft denture lining materials among different methods of disinfection at p* value <
0.05,Statistically Significant differences

. After 14 days After 30 days
Solutions
No. T Df  p*value No. T Df p*value

Distilled water 5 1.748 8 0.723 5 0602 8 0.564

Microwave 5 -5.237 8 0.001 5 0.2.6 8 0.032

Artificial saliva 5 -1.059 8 0.321 5 -1302 8 0.229

Salt 5 -0.158 8 0.032 5 -039 8 0.700

Vinegar 5 -0.367 8 0.878 5 097 8 0.366

df =Degree of freedom ; No.=number of samples.

The explanation for the results in Ta-
bles (1) and (2) is that when the lining ma-
terials immersed in cleansing products, a
loss of soluble components occurred leav-
ing empty voids or bubbles, these would
increased in size and resulted in craters
which are responsible for surface rough-
ness. On the contrary, when the specimens
were immersed in water for the same peri-
ods of time, the weight changes of both
resilient materials were lower. Because the
loss of soluble components was lower in

water these agreed with Garcia et al. ?

The results in Table (2) revealed that
there were significantly increase in sur-
face roughness after immersion in disin-
fection solutions than those specimens
immersed in distilled water for the same
period.

ANOVA analysis for surface rough-
ness Table (3) revealed that there was a
statistically significant differences be-
tween the materials after 14 and 30 days
for all disinfection methods at p< 0.05
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Table (3): ANOVA of surface roughness after 14 and 30 days for both Vertex and Molloplast-
B soft denture lining materials among different methods of disinfection at p < 0.05 .

Vertex

Molloplast-B

After 14 days After 30 days
SS Df MS F p*value SS Df MS F p* value
Between 2.848 4 0.712  6.497 0.002 6.695 4 1.674 6.288 0.002
Groups
Within 2192 20 0.110 5324 20 0.266
groups
Total 5040 24 12.019 24
Between 1844 4 0461 2122 0.016 2344 4 0.586 2.095 0.019
Groups
Between 4.346 20 0.217 5593 20 0.280
Groups
Total 6.190 24 7937 24

p* value < 0.05,Statistically significant differences, df =Degree of freedom; MS=Mean square;

SS=sum of square

The result of ANOVA in Table (3)
showed statistically significant differences
for surface roughness which come in
agreement with Jin et al “* and Silva et al
@D in that the there were statistically sig-
nificant differences between the materials
and both immersion time and the type and
pH of denture cleanser (vinegar, salt) that
used in this study.

The result of ANOVA in Table (3)
showed statistically significant differences
for surface roughness for microwave
treatment which come in agreement with

Machado et al *® who reported the there
were statistically significant differences
between the materials when irradiated with
microwave for more than 2 cycle per day.

Duncan's Multiple Range Test Figure
(5) revealed that there were no statistically
significant difference of Vertex soft lining
material after 14 days of immersion at p<
0.05 in surface roughness except there was
a statistically significant difference be-
tween microwave group and all other dis-
infection groups.
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Figure (5): Duncan's Multiple Range Test of roughness test (Ra)value after 14 for both Ver-
tex and Molloplast-B soft denture lining materials among different methods of disinfection at
p < 0.05 .*means with different letters indicate significant difference at p< 0.05
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After 30 days of immersion Figure (6)
revealed that there were no statistically
significant difference at p < 0.05 in surface
roughness (Ra) value among the control
distilled water group and other disinfected
tested groups for Vertex soft lining mate-
rial except that between the control group
and vinegar group and between the mi-
crowave and salt groups.

Figure (5) revealed that there was no
statistically significant difference in sur-

face roughness (Ra) value of Molloplast-B
soft lining material after 14 days of im-
mersion p< 0.05, except that between con-
trol group and vinegar group.

After 30 days of immersion Figure (6)
for Molloplast-B soft lining material re-
vealed that there was no statistically sig-
nificant difference at P<0.05 in surface
roughness (Ra) value between control and
all other disinfectant groups, except that
between control group and salt group.

4 T e P
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Figure (6): Duncan's Multiple Range Test of surface roghness (Ra) value after 30 for both
Vertex and Molloplast-B soft denture lining materials among different methods of disinfec-
tion at p <0.05.
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