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Abstract

Acrylic denture base is the part of the denture that rests on the foundation tissue &
to which the teeth are attached. The main objective of this study was to determine the
effect of different cleansers solution on the impact strength of heat cure acrylic resin.
Thirty (30) rectangular shape samples from acrylic were prepared with dimension of
(55 mm *10 mm *2.5 mm) length, width& thickness .The acrylic was fabricated in
the same conventional way for construction base palate. All the specimens were
examined by vernier before immersion in solution to check the size of each samples,
the samples were divided into three group (A, B& C) each group contain ten samples.
The samples in first group (A) were immersed in distilled water, the samples in
second group (B) were immersed in peroxide solution, while the sample in the third
group (C) were immersed in prepared cleanser solution (citric acid).After period of
immersion (for 3 week & 15 minutes every day).Finally each samples rinsed by
distilled water & cleaned thoroughly by apiece of cotton before testing. The impact
strength was tested in chapy impact machine. The statistical analysis of the results
showed that there was no statically significant difference in impact strength value
among the testing groups. This means that the all cleanser solution that were used in
this study had no effect on the impact strength.

I ntroduction

Acrylic plastic have been the most processing equipment and relatively
widely used & accepted among all low cost of fabrication process.6
denture base materials and it was The micro porous surface of acrylic
estimated that represent 95 % of the denture provides a wide range of
plastics in prosthodontics. Prior to the environment to  support  micro
introduction of acrylic polymers, organisms that can be threaten the
different materials had been used for health of the patient. The maintenance
denture bases such as vulcanite, of clean denture prosthesis is important
nitrocellulose phenol formaldehyde , for the hedth of patient and to
vinyl , plastic and porcelainb. maintain an esthetic, odor free

The acrylic resins success as appliance, and to reduce the number of
denture base and still remains the most the microorganism on the dentures.
popular choice are due to its properties. The mechanical, chemica method
In addition it required simple and a combination of the two strategies
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are available to the patients to facilitate
the denture hygiene.15

Denture cleansers are considered
the popular method use by denture
wearers  for cleaning of ther
prosthesis.17

But some denture cleansers my
have adverse effects on denture
materials. In the present study, the
effects of several immersion types of
denture cleanser on the impact strength
of heat cure acrylic denture base
material had been evaluated.

Materials & Methods

preparations the mold of
specimens:
Instead of wax pattern

preparation,which need more time and
effort in its preparation and wax
elimination procedure, metal pattern
was constructed with a dimension of
(55mm x 10 mm x 2.5 mm) length,
width & thickness for impact test as
illustrated by figure (1). The
conventional flasking technique for
complete denture was followed in the
mould preparation. The lower portion
of the denture flask was filled with
freshly mixed dental stone (w/p ratio is
25gm/100gm) according to the
manufactures instruction. then the
metal pattern was coated with the
separating media and placed over the
stone mixture, after the stone was set
the upper half of the flask was
positioned on the top of the lower
portion and filled with stone. when
stone was hardened the metal patterns
were removed.

Preparation of acrylic specimens:
The manufactures instruction was
followed in proportion & mixing of the
polymer & monomer. The P/L ratio
was (2.25 gm:1lml).the measured
volume of liquid was placed in a clean
dry mixing vessel followed by addition
of powder, the mixture was then stirred

with a wax knife and left until the
dough stage was reached (when it was
separated clearly from the walls of the
mixing jar)

The  packing  process was
performed while the acrylic was in the
dough stage, as recommended by the
ADA.1

The resin was removed from it is
mixing jar & rolled, then packed into
the mould which previously had been
coated with separating medium. The
two halves of the flask were closed
together and placed under the press
with a slow application of pressure to
dlow even flow of the dough
throughout the mould space. The flask
was opened and the over flowed
material was removed with sharp knife
followed by a second trial closure, then
the (2) halves of the flask were finally
closed together until meta to metal
contact had been achieved. The flask
was left for (5) minutes under the press
before clamping, and then transferred
to water bath for curing.

Curing was carried by placing the
clamped flasks in water bath and
processed by heating at 74 C for
about an hour and haf. The
temperature was then increased to the
to the boiling point for 30 minutes
accordingto ADA.1

Following completion of curing,
the clamped flasks were allowed to
cool for 30 minutes a room
temperature ,and then immersed in
water for 15 minutes after that the
acrylic pattern were removed from the
mould.

All finishing of acrylic patterns
were done with an acrylic bur, then the
stone bur was used to get a smooth
surface of the samples and followed by
sand paper of medium grit to remove
any remaining small scratches then the
polishing was done with bristle lathe
brush & pumice, the glossary surface
was obtained with wool brush and
polishing paste on dental lathe using
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low speed (1500) rpm and the
specimens were continuously cooled
with water to avoid over heating all the
measurement were done by using the
vernier.

Preparation of cleanser solutions
1- Alkaline peroxide solution:
The solution was prepared according
to the manufacture instruction by
addition of (1) tablet of akaline

100 ml

4gm
I sopropyl alcohol >

Citricacid ¥

peroxide to (150) ml of warm
distilled water (50°C).

The solution should be prepared
every 12 hours when it needs to be
used for longer than 12 hours.

2-The experimental cleanser solution:

Afresh denture cleanser solution
was prepared by dissolving the citric
acid in isopropyl alcohol (isopropyl
alcohol was chosen as solvent to the
acid powder due to its antiseptic
effect.9 asfollowed:

4% wlv citric acid

denture cleanser solution

Prior to the use each prepared denture solution was diluted with an equivalent

volume of distilled water, as follows:

50 ml.
Distilled water +

50 ml.
prepared cleanser solution

After complete processing,
(prepared the specimens & cleanser
solution).The specimens in the first
group were immersed daily in distilled
water, and the second group were
immersed in fresh denture cleanser
(akaline peroxide).while the
specimens in  third group were
immersed in prepared denture cleanser
(citric acid).All the specimens in 3
groups were immersed in denture
cleanser solution for 3 weeks, 15
minutes every day and washed
thoroughly with tap water for 1
minutes & then with distilled water &
returned to their containers containing
solution (That was changed every
day).11

Finally, each sample rinsed by
distilled water & cleaned thoroughly
by apiece of cotton before testing.

Impact strength testing

Evaluation of impact strength
testing was done according to the
procedure given by ASTM.2 with
charpy type impact machine which was
supplied with a pendulum. In this

100ml. fresh diluted denture

cleanser solution

procedure weight differ according to
the material to be tested. The
specimens were held horizontally and
struck by the pendulum at the center of
the tested specimen. The scale reading
gives the impact energy in (J).

The vaue of chapy impact
strength was computed by following
formula of impact strength. 2

Impact strength (KIJM2) =E/TW
where E is the absorbed energy in (KJ),
while T is the thickness of specimen
&W is the remaining width at the
center of specimens.

Results

Results of impact strength
caculated in (KJm2) were obtained
for thirty specimens in three groups,
which include ten specimens in each
group that were tested after period of
immersion in cleanser solutions.

The mean of impact strength,
standard deviation, standard error,
maximum and minimum values for
each group A(water),B(peroxide) and
C (citric acid) solutions are listed in
table (1).
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The result of A(water) group
showed the mean of impact strength
was (0.0096) KJm? and for group
B(peroxide)was (0.0086) KJm? ,while
the mean of impact strength for
C(citric acid) group was (0.0099)
KJ/m? Table (1).

The comparison of impact strength
means for the groups A, B&C is shown
inFig. (2).

The descriptive Student t- test for
each group is shown in Table(2) which
indicated there was no significant
differences (P>0.05) in impact strength
between each group A,B & C.

Discussion

Prostheses have been identified as a
source of cross contamination between
patient and  dental personal.3
Numerous yeast is commonly found in
greater abundance on palatal surface of
the denture on paate it self which
indicated that acrylic act as a reservoir
for Infection.7

According, it was suggested that
treatment would be better directed
towards the denture and not towards
the mucosa.18

It can be recommended to use

denture  cleansers to  suppress
reinfection denture surface that
removed and killed the micro
organism.12

Immersion technique is suitable
method for many elderly patients in
long term care hospitals because they
can not adequatly brush their denture
due to deceases, dementia & poor
dexterity.8

Impact strength is an important
properly for acrylic denture base
material  which have tendency to
fracture if accidentally dropped on to
hard surface.10

Harrison , found that an immersion
type cleaner is the most suitable
because of its low abrasve and
effective remove of organic debris. In

this study, the impact strength of heat
cure acrylic resin was tested by charpy
impact strength after immersion the
specimens in the cleanser solution
(distilled water, peroxide solution,
citric acid) the results showed no
significant differences between
different groups.

From the result of study the group
A(distilled water group)showed non
significant difference in mean of
impact strength values relative to other
groups as shown in table(l) . In
comparison between al groups the
result showed no significant difference
in mean of impact strength among
testing groups A (distilled water) ,B
(Peroxide) and C (Citric acid) at
(p>0.05) table (2).

This mean that this type of cleanser
solution had no effect on impact
strength with this type of heat cure
acrylic resin .This study agree with
(stern & whitacre) who said that the
peroxide cleansers are not effective
between 15-30 minutes soaking period
is used; it seems to be most effective
when the denture is soaked in chemical
solution for several hours or over
night.16

The result of present study was in
agreement with that obtained by
(Pavarind) when they found that there
was no significant difference on the
hardness of acrylic resin after
immersion in any disinfecting
solution.13

Ruled showed that correctly cured
resin was not whitened by alkaline
peroxide denture cleaner when it was
used as recommended by
manufacture.14

On the other hand the result
obtained in present study disagree with
those obtained by ( Budtz — Jorgensen
) found that acid denture cleansersis
responsible for the damage of number
of denture base materials so it used
only weekly or biweekly intervals by
over night immersion .4
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Conclusions

On the basis of the results achieved the
following conclusions can be fisted;

There was no  datistically
significant difference in mean impact
strength observed indistilled water
group & peroxide group.

No statistically significant
difference in impact strength between
peroxide group & citric acid group.

The effect of distilled water on
impact strength values is negligible
compared with citric acid group this
mean there were no dSatisticaly
significant deferens between this
groups.

In general, no dSatidticaly
significant difference in mean impact
strength was observed of distilled
water group, peroxide group & citric
acid group & can be use this solution
without effect on impact strength of
heat cure acrylic resin.
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Table (1): Mean distribution of Impact strength among groups.

Groups No. M ean SD SE M ax Min

A 10 0.0096 0.00158 0.0005 0.0116 0.0084
B 10 0.0086 0.00167 0.0006 0.0110 0.0063
C 10 0.0099 0.00215 0.0008 0.0126 0.0072

Table (2): t-test of mean impact strength between each group A,B &C.

Groups t p-value C.S
A-B 0.326 p>0.05 N.S
A-C 0.751 p>0.05 N.S
B-C 0.199 p>0.05 N.S

0.01

0.0095

0.009

0.0085

0.008

0.0075

A(w ater) B(peroxid) C(citric acid)
Figure (1): Bar-chart according to the mean values of the impact strength by (KJm?)

for each group.

A-B A-C B-C

Figure (2): Bar-chart according to the mean values of the impact strength by (KJ/m?)
for each group

Fig (1): Meta pattern for produce acrylic specimens

-

W

Fig (3): The specimen after tested impact strength
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Fig (2): Charpy impact device
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