EFFECT OF DENTURE CLEANSERS ON TRANSVERSE
STRENGTH OF HEAT CURE POLYMERIZING ACRYLIC RESIN *

dolia b dasiianal) jlal) dlly SYI5alal L piceal) 5 680 Ao Gliul) alla cililiia il
alhal) 3acld
Makarem Abdul-Rassol Jaber Layla mousa auda’
Abstract:

A routing denture cleaning regimen should be designed to remove and prevent re
accumulation of microbial plaque. Denture can be cleaned mechanically, chemically or
through combination of both.

The purpose of this study was to assess transverse strength of heat polymerized
denture base acrylic resin immersed in denture cleansers (protefix active cleanser) for
15 min, 3 times a day for 10 days.

30 Rectangular specimens made from heat cured acrylic resin were divided into two

groups; the first one is the control group which consisted of (15 specimens) immersed in
distilled water and the second one is the experimental group which consisted of (15
specimens) immersed in a denture cleanser. The result of this study showed that there
was non significant difference between the two groups at (P> 0.05). Generally, the
finding of this study showed that chemical denture cleansers used according to the
manufactures instructions did not cause alterations in transverse strength of heat
polymerized acrylic resin which submitted to soaking cycle that simulated 30 days of
use.
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Introduction :

Denture cleansing may be performed by a number of products, which are divided into two
main classes; mechanical and chemical cleanser [1]. An ideal denture cleanser should be
simple to use, effectively remove organic and inorganic matter from denture surface, have
bactericidal and fungicidal properties, and be compatible with all denture base materials [2].
However no currently available product fulfills all these requirements [3].

Chemical agents for denture cleansing have advantage of being simple to use, and several

investigation have shown their efficacy in reducing biofilm formation [3, 4, 5].
Denture base materials can be damaged if the denture cleansing agents are not used according
to the manufacturers instructions [6]. Some authors found that chemical cleansing was
thought to possibly damage denture base materials especially acrylic resin [7]. If denture
cleansers affect negatively the resins decreasing the strength, greater incidence of denture
fracture might occurs [8]. Nlu et al. [9] have shown that, indeed the whitening effect and
alterations in transverse strength were not related to the use of denture cleansers themselves
but to the high temperature of the water used to prepare the soaking solution.

Rosa et al. [10] showed that chemical denture cleansers used according to the manufacturer
instructions did not cause alteration in transverse strength of heat polymerized acrylic resin.

The purpose of this study was to investigate whether heat polymerized acrylic resins
soaked in chemical denture cleansers would undergo alterations in their transverse strength.

Materials and methods:

30 specimens were prepared from pink heat cure acrylic resin (major base2/ England),
specimens were grouped into; control group (15 specimens) immersed in distilled water
(Iraqi), and experimental group (15 specimens) immersed in denture cleansers (Protefix active
cleanser/Germany).Fig (1).
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Figure (1) Protefix denture cleanser
Methods:

Acrylic resin specimens were prepared from rectangular metal pattern. The final dimensions
were (65mmX10mmX2.5+3mm) length, width, and depth respectively according to ADA
specification NO.12 (1975) .Fig (2).



Figure (2) Acrylic pattern for transverse strength test.

The lower portion of the dental flask was filled with dental stone mixed according to
manufacturer instructions (i.e.31 ml /100gm); a layer of stone mix was placed on metal block
to avoid trapping of air when inserting the metal block into the stone mix after coating with
separating media. After stone was set, both the stone and metal patterns were coated with
separating media. The upper half of the flask was then positioned on the top of lower portion
and filled with stone.

Stone was allowed to harden for 60minutes before the flask was opened. The metal pattern
was invested each time when the samples are to be prepared, the flask was then opened and
metal patterns were removed from the mould carefully.

Pink heat cured acrylic resin was mixed according to manufacturers instructions
(2.25gm/1ml). The acrylic resin dough was packed into the mould which had been treated
with separating medium and covered with polyethylene sheet, the two halves of the flask were
closed together and placed under the hydraulic press, and the pressure was slowly applied to
allow even flow of the dough through out the mould space. The pressure was then released,
the flask was opened and the over flowed material (flash) surrounding the mould space was
removed with wax knife.

A second trial closure was performed, the two halves of the flask were finally closed until
an intimate contact had been established and left under the press (1500psi) for 5 minutes
before clamping was done and then the flask was placed in a flask clamp maintaining
undisturbed pressure during processing.

Curing was carried out by placing the clamped flask in a thermostatically controlled water
bath and processed by heating at 74C° for 1.5 an hour and the temperature was then increased
to the boiling point for half an hour (short curing cycle) according to ADA specification,
No.12 (1999).After completing the curing, the flask was allowed to cool slowly at room
temperature for 30minutes, followed by complete cooling of the flask with tap water for 15
minutes before deflasking. The acrylic patterns were removed from the stone mould.

Al flashes of acrylic were removed with an acrylic bur. To get a smooth surface, the stone
bur should be used followed by (120) grain size sand paper to remove any remaining small
scratches with continuous water cooling. Polishing was accomplished by using bristle brush
and pumice with lathe polishing machine. A glossy surface was obtained with wool brush and
polishing soap on dental lathe using low seeped (1500rpm) and the specimens were
continuously cooled with water to avoid over heating which may lead to distortion of the
specimens, the final measurements of the specimens were obtained using the vernier. All the
tested specimens were conditioned in distilled water at 37C° before they were tested
according to ADA specification NO.12 (1999).

Procedure of using denture cleansers:

This study were based on using Protefix active cleanser (Germany) as a chemical denture
cleaners according to the manufacturer instructions; one tab of denture cleaners were
dissolved in 250ml of water, the water used should be at room temperature, and then the
experimental specimens immersed in the solution and should be completely covered by blue
colored cleansing solution. The experimental specimens were left for about 15minutes then



removed and rinsed well under running water before putting them in distilled water, the
soaking trials were carried out 15 minutes, 3times a day for 10days simulating a 15 minutes
daily soaking for 30 days[10]. The control specimens were stored in distilled water at room
temperature, the water being changed at every day.

The transverse strength of specimens was measured by three points bending on an Instron

transverse testing machine. The tests were carried with a constant cross head speed of
Smm/minute+Imm/minute, the length was measured by a compression load cell of a
maximum capacity of S5kv The transverse strength was calculated using the following
equation:-

S=3PI/2bd’

S= transverse strength (N/mm?)
P=the load at fracture (N)
I=distance between supports (mm)
b=width of a specimen (mm)

d=depth of a specimen (mm)

Results:

Any changes in the properties of heat cured acrylic resin after immersing in the chemical
denture cleansers were statically analyzed in order to assess and analyze the results.
Measurements concern the transverse strength of studied groups shown in table (1).The mean
and standard deviation of all measurements of the control and experimental groups used in the
present study showed in table (2).

Table (1): Measurements concern the transverse strength of studied groups

No | Control group | No | Experimental group
1 215 1 220
2 200 2 217
3 210 3 200
4 219 4 200
5 280 5 210
6 220 6 223
7 190 7 300
8 240 8 200
9 250 9 210
10 210 10 215
11 210 11 250
12 220 12 220
13 201 13 220
14 220 14 225
15 205 15 240




Table (2): Mean distribution of transverse strength of studied groups

Studied groups | No. Mean S.d. Min Max

Control 15 219.33 1.6 190 280
Experimental 15 223.33 1.9 200 300
Total 30

Through the application of T-test between groups (control and experimental) which are
used in the present study. It was found that there is a non significant difference between
groups at (P> 0.05) as shown in table (3).

Table (3): T-test for transverse strength of studied groups

Studied groups No. t-value P-value
Control 15 1.74 0.09
Experimental 15
Total 30

Discussion:

It has been shown that brushing is not sufficient for good denture biofilm control and hence
chemical denture cleansing is usually associated to mechanical cleansing to complement
denture hygiene [6]. Chemical denture cleansers have been become increasingly more popular
because of their advantageous ease of use especially for those individuals with impaired
manual dexterity [11].

Asad et al. [12] showed that chemical denture cleansers may alter some material properties
and clinical feature for instance alcohol based disinfections reduces the transverse strength of
non cross linked denture base acrylic resin. Surface roughness of denture base might be
modified, another property that may be affected by chemical denture cleansers is the
dimensional stability of denture base this is due to resin solubility or water sorption from soak
chemical denture cleansers [13].

The authors reported that significant differences were depended on the acrylic resin and
type of cleansing agents used [14].The findings of several study have shown that alteration in
transverse strength were not related to the use of denture cleansers themselves but to the high

temperature of the water used to prepare the soaking solution [9].

The result of this study showed that there was no difference in the mean value of
transverse strength between the control and experimental groups, and there are observations
illustrated that, there is a non significant difference at (P>0.05) between control and
experimental groups. This finding comes in agreement with Rosa et al.[10], and Ghalichebaf
et al.[15]. This could be attributed to the fact that chemical denture cleansers used according
to the manufacturers' instructions did not cause alteration in transverse strength of heat
polymerized acrylic resin [10].
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