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Abstract

Background: The color stability of commercially available
denture base acrylic resins (Lucitone-199, DPI and Travelon-HI)
was studied in vitro. Material & Methods: The specimens were
exposed to tea, coffee and turmeric solutions at 37 £1 °C. Colour
measurement of the specimens from each brand of denture base
acrylic resin recorded by spectrophotometer. The specimens
were washed under distilled water and dried before measuring
the colour on 0, 10, 20 and 30 days of immersion and color
differences were calculated. Results: Statistically the colour
change was significant between and within the groups of
different heat cure denture base acrylic resins. Conclusion:
Where as Lucitone-199 heat cure showed the highest colour
variation in tea and coffee followed by DPI and Travelon-HL
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INTRODUCTION

Almost all complete dentures are fabricated by
using an acrylic resin, a low cost material that
requires relatively easy manipulation and
construction methods. However, it is not the
ideal material in every aspect. Discoloration of
acrylic resins results in esthetic problems, and a
denture base polymer should have good
esthetics with a smooth and glassy surface and
be capable of matching the natural appearance

of the soft tissues. For the best esthetic effect, the
material should be translucent. Color and
translucency should be maintained during
processing, and these resins should not get
stained or change color in clinical use. The color
stability criteria may provide important
information on the serviceability of these
materials.

The most important dimension of aesthetics is
colour. Apart from the other properties of
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acrylic resin, developing its colour to match
with the colour of oral mucosa and teeth makes
it the material of choice for its universal
application in denture prosthesis. In denture
prosthesis though the denture teeth are
aesthetically more important and are noticed
significantly the denture base is equally
important for its aesthetics in many patients if
not all. Denture base has to be in contact with
various food materials and beverages in the oral
cavity. Its material (acrylic resin) is likely to
absorb various contaminants. Color stability is
a required characteristic of denture base resins,
as specified by various national and
international standards and may provide
important information on the serviceability of
these materials.[ll Therefore the purpose of this
study was to determine the color stability of
denture base material to the food articles,
turmeric, tea and coffee.

Aim and objectives

The aim of the study was to evaluate the colour
change of certain brands (commonly used in
India) of denture base acrylic resin when they
were contacted with tea, coffee and turmeric
solutions. The objective of the study was to
compare the effect of these solutions on the
different brands of denture base acrylic resin in
terms of change in their colour.

MATERIAL AND METHODS

In this study, 3 brands of acrylic resin materials,
which were conventional heat-cured denture
base acrylic resins, were selected. Specimens
were prepared in rectangular blocks (20 x 10 x
1.5 mm dimensions) in a plastic mold to meet
the demands of the measuring instrument.
Fifteen specimens were made for each material

studied. They were allowed to undergo short-
time polymerization in a water bath at 720 C for
1.5 hours, followed by 30 minutes boiling in
1000 C water. Fifteen specimens of each brand
were prepared and polished using no. 600
silicone-carbide sand paper.

Solutions of tea, coffee, and turmeric were
prepared by adding 8 g of colorant to 400 ml
boiling distil water. It was allowed to cool for 10
min and then filtered through a piece of gauze.
Each solution was divided into four parts so
that 5 specimens of each brand of acrylic resin
were immersed into the specific solutions.
Specimens were designated according to the
acrylic resin and solution. Total 12 closed
containers were taken to accommodate the
twelve groups of specimens. Each container
with 5 specimens was kept in incubator at 37 +
1 °C temperature. Fresh solutions were taken
after 10 and 20 days.

The specimens were washed under distil water
and dried before measuring the colour on 0, 10,
20 and 30 days of immersion. Colour
measurement of the specimens from each brand
of denture base acrylic resin recorded by
spectrophotometer (Minolta ¢d-3200). The
mean of colour change of each material was
calculated with the use of C.I.E. L* a* b* uniform
colour scale. The magnitude of total colour
difference is formulated by AE. The stained
specimens evaluated for the standard colour
value was tested with white as a standard,
which is applicable for testing the colour
variants. The data collected for the change in
colour were evaluated and compared for the
different groups using One-way Analysis of
Variance and Bonferroni (post hoc) test.
Spectrophotometer  readings reveal the
difference in the colour of each material after 10,
20 and 30 days of immersion in tea, coffee and
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turmeric solution. Statistically the colour
change was significant between and within the

groups of different heat cure denture base
acrylic resins

RESULTS

Table 1: The mean values and standard deviations (SD) of the colour change (AE) of the resins in tea,
coffee and turmeric after 10, 20 and 30 days

Lucitone Travelon-HI DPI

TEA 10 Days 259+0.11 3.10+0.44 1.78 £ 0.38

20 Days 4.20 +0.37 4.13+0.28 3.11+0.29

30 Days 548 +0.11 4.14 +£1.03 4.54 +0.03
COFFEE 10 Days 2.10+0.41 2.05+0.34 1.99+0.05

20 Days 3.67 £ 0.65 2.69+0.41 2.54 + 0.47

30 Days 3.37+0.17 3.95+0.49 3.07+0.27
TURMERIC 10 Days 9.21 +0.32 08.34+0.17 17.17 +0.2=91
20 Days 13.53+ 0.4 13.56 + 0.33 18.43 + 0.25
30 Days 19.29 £ 0.36 21.09 +£0.32 24.65 + 0.38

DISCUSSION measuring the colour change. The effect of

CIE Lab system is a uniform 3-dimensional
system that determines color changes.[23] It is
widely used in determining chromatic
differences and is more advantageous than
Munsell color system as instrumental
measurement  eliminates the  subjective
interpretation of visual colour comparison. In
this system, the 3 dimensions of color have been
arranged at almost equal intervals. Through the
evaluation of color differences that express
various combinations of differences in 3
dimensions of color space, mathematical data
are obtained. This system was preferred for our
study. In this study, spectrophotometric
measuring techniques were used to determine
the color of 3 types of acrylic resin in 3 test
media. [450]

Staining of the specimens reaches the plateau
after certain period of time.[¢! Like Scotti et al,[”]
we also kept the time interval of 10 days for

turmeric solution was maximum in terms of
change in colour of all the acrylic resin
specimens. AE values are maximum followed
by tea and coffee. It appears that colorant of
turmeric is more polar. Um and Ruyter
8mentioned in their study that ‘whenever the
colorant is more polar and there by more
hydrophilic it stains more as denture base resins
are hydrophilic attracting more water soluble
dyes on the surface.

Staining becomes more intense with time but
after 10 days of immersion it differed
significantly from all succeeding time interval.
This could probably due to the sorption
property of the resin which gets saturated with
the pigments. Lucitone 199 was found most
colour stable in turmeric followed by Travelon-
HI, DPI but least in tea and coffee solution
followed by DPI, Travelon-HI [Table 1]. One
way analysis of variance was applied to check
the equality of means of colour change between
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the groups (DPI, Lucitone 199, Travelon-HI)
related to tea, coffee and turmeric solution.The
variation between the groups related to three
solutions after 10, 20 and 30 days were found to
be statistically significant because at a
confidence level of 95 %, the P value obtained
was less than 0.05. To further delineate the
significant variation between the means of
colour change between the four brands of
acrylic resins in tea, coffee and turmeric
solution, the bonferroni (post hoc) test was
performed. The colour change was found to be
variable. It could be due to different absorption
property of materials and different polarity and
hydrophilic nature of staining solutions.l8] In
actual oral environment there is formation of
pellicles of proteins and glucoproteins present
in saliva leading to plaque formation on the
acrylic resin surface. These soft materials are
affected by the colorants in food more quickly
and undergo colour changes. In the present
study, the changes in colour was examined in a
saliva and diet free medium, so the result may
not be the same as in oral environment.
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