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The effect of disinfectant solutions on the surface
topography of acrylic denture base materials

Munther N KAZANJI*
Nadia H AL-KAZZAZ**

ABSTRACT

The aim of this study was to measure the effect of different immersion period
up to (7) days of acrylic denture base materials (heat cure acrylic Vertex and QD, and
cold cure acrylic Miky-red and QD) in three types of disinfectant solutions (0.525%
Sodium hypochlorite, 0.2% Chlorhexidine and 2% acidic Glutaraldehyde) on the
surface roughness.

One hundred eighty acrylic plates were prepared from a base plate wax of
(20mm x 10mm % 2.5 + 0.03 mm) dimension using a conventional denture processing
technique. From each type of acrylic denture base materials, (45) acrylic plates were
prepared, which where intern divided into three groups: (15) unpolished (inner-side)
surtace, (15) polished by conventional technique and (15) polished by a modificated
polished technique.

The surface roughness was measured by a prethometer.

The results, revealed that there was a significant difference at (1%) level
herween the materials used, solution used, types of polishing technique and the time
of immersion. The cold cure acrylic denture base material type (Miky-red) showed the
highest degree of the surface roughness. Photomicrograph microscopical study of the
acrviic beads (mer-unit) showed the effect of the size of the beads on the surface
roughness.

It was concluded that the modificated polishing technique produces a
smoother surface for the acrylic denture base materials, the solutions and duration of
immersion up to seven days showed a statistical significant difference but practically
they can be used for denture disinfecting.

Key Words: Disinfectants, denture base materials, surface topography.
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INTRODUCTION

Infection control to prevent cross-infection, becomes a topic that is still
receiving attention from within the profession of dentistry, as well as from out side
agencies, ("2,

Prosthodontic patients are generally a high-risk group relative to their potential
to rransmit infectious diseases as well as acquire them ® So rautine infection control
and disinfection protocols have been developed. Specifically, emphasis has been
placed on the disinfecting of impressions, gypsum casts and even so the dental
prostheses ** &7

Dentures of the patient represent a potential transmitter of microorganisms and
infection to avoid contamination of dental office and dental technicians, it has been
recommended that denture should be disinfected before and’ after receiving from
laboratory . There, the old or even a new denture will undergo a series of
preparation before the work is completed.

Many materials and instruments used in dentistry cannot be subjected to high
heat. So, chemical agents must be used to sterilize or disinfect them . such as
(5.25%) sodium hypochlorite solution as a surface disinfectant . Glutaraldehyde in
(2%) solution ), and chlorhexidine solution as a denture disinfecting agents .

It is essential that the solution used for disinfection of the denture affect
neither the accuracy nor the surface texture of the denture materials .

The aims of the study designed to measure the effect of disinfectant solutions,
polishing technique, and immersion period on the surface roughness of denture base
materials.

MATERIALS AND METHODS

The tested materials used in this study are listed in table (I:a&Db).
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Table (1 a): Acrylic denture base materials and auxiliary materials
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One hundred eighty wax plates were prepared to a uniform dimension of
(20mm X 10mm X 2.5 + 0.03mm). These plates were divided into three groups:
Group A: The outer surface of the wax plates were smoothed with a piece of nylon -

clothes (polished M*) 0 :

*Modificated polishing technique.
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Group B: The outer surface of the wax plates were flasked in stone as it is (Polished
C*x)A
Group C: The inner surfaces of the wax plates were flasked, as it is (non-polished).

TmymmkmwmpwmdeMngmmmMMmdmmmpmwﬁmg

The acrylic plate of group A (polished M) were finished using a sand-paper
grade zero, polished using a wet-slurry pumice and muslin buffing wheel band on A
lathe polishing machine. Then a watery wet muslin buffing wheel used to re-polished
the surface of the samples followed by a Tri-poli with a dry muslin buffing wheel ¢,

The acrylic plate of group B (polished C) polished by conventional
method ", while the acrylic plates of group C were remains as it is.

All acrylic samples were stored in distilled water at (37 + 1C% in an incubator
for conditioning (the heat cure samples stored for 7-days while the cold cure samples
for 14 days) 2.

The measurement of surface topography of acrylic plates were obtained as
following:

Aplece of an autoclave tape of (7.5) mm width was fixed on one end of the
plate. Then the center of the plate was determined as a line on the tape. This line will
be made a right angle with the cyclometer that was adjusted previously on the frame
of the perthometer machine, there fore the sample can be repositioned. The
measurement was done by adjusting the needle of the perthometer to start the
recording from the end of the tape in the center of acrylic plate for a distance of (4.8
mm) (figures | and 2). The surface roughness (Ra, Rz) values of'the tested plates were
measured by a perthometer with (0.1 mm) level of accuracy.

Olympus photomicrograph microscope (BH,, Japan) at X400 was used to
examine the surface of acrylic plates.

The mean and standard deviation were calculated statistically. These means
were compared by using Duncan’s Multiple Range Test.

10 mm

2.5+0.03 mm

** Conventional polishing technique.
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cyclometer

\
\

Tested needle and plate

Figure (2): Schematic drawing of the tested machine

RESULTS AND DISCUSSION

The results are listed in table (2) and explained in figure (3:a,b,cand d)
which included:

Figure (3a) showed that the Miky-red cold cure acrylic material has a high
level (gf 53'1 szlag;;e (surface roughness) due to fact that the bead size of this material are
large ™ "L

Figure (3b) showed that the polished M has the less degree of Ra value 117,

While Figure (3c and d) showed that the duration of immersion up to (7) days
in Glutaraldehyde solution gave the less degree of Ra value ©18)
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CONCLUSION

It was concluded that the smaller bead size of acrylic denture base materials
that polished by a modification technique after curing have a less degree of surface
roughness of acrylic plate even if such plate immersed in any type of disinfected

solution (Chlorhexidine, Sodium - Hypochlorite or Glutaraldehyde) in a duration up
to (7) days.
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