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ABSTARCT

To evaluate the effect of two prepared and comrmaksolutions on color properties of high impact
acrylic denture base material. The total numberspecimens was 60 specimens. They were
prepared from high impact acrylic and subdividedoirfiour groups for each solution ( EDTA,
Soda+Alum, Corega and distilled water). Color prageand (IE) tests were performed .The
specimens were prepared with uniform dimensior80s20x1.5mm (length, width, and thickness
respectively). The immersion periods in this reskare (2days, 7 days and 1 month). ANOVA and
Duncan multiple range test were used. The stadistiesults were considered significant at<p
0.05.Results: The result shows that there were significant teffiees in (color L*) in (EDTA) and
not significant in Soda+alum ,Corega and distillegter, and significant different in ( color a*)
and ( color b*) in (Soda+ Alum and Coreg) and agnificant in (EDTA and distilled water) in
(2days, 7 days, and 1 monttgnclusion: (EDTA) have the lowest effect on the color propefty
high impact acrylic denture base material in (2dagslays, and 1 month)
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INTRODUCTION

Polymethyl methacrylate (PMMA) has been used intaeprosthetic devices for almost 70 years.
Three fundamental features have contributed teutsess: excellent appearance, simple processing
technique and easiness of the repair. Howeverydbistance to impact and fracture of PMMA
during function are low fracturé™). The denture base resin is subjected to varioesssts during
function. During fabrication of a denture, the plogsand mechanical properties influence by cure
condition and choice of materials. Each cure cycléabrication technique is a compromise that
attempts to optimize the properties thought impurtéor a given application. Dentist and
manufacturers of denture base materials have leeg searching for ideal materials and designs
for dentures. So far, the results have been notawoalthough there are still some physical and
mechanical problems with these materiffsMany attempts have been made to enhance the
strength properties of acrylic denture bases inofydhe addition of metal wire. The primary
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problem of using metal wire reinforcement is poathesion between wire and acrylic resin.
Although several methods have been used to imptieeeadhesion between these components,
enhancement in mechanical properties, such asveesesstrength and fatigue resistance, was not
significant.®® Modifications of chemical structure, by the adfitiof cross-linking agents such as
polyethylene glycol di-methacrylate or by copolyiration with rubber, have been attemptéd
Various types of fiber including carbon fiber wheskfiber, aramid fiber, polyethylene fiber, and
glass fiber have been used as a reinforcementfdegment with fibers enhances the mechanical
strength characteristics of denture bases, sudhearansverse strength, ultimate tensile strength
and impact strength. In addition, fiber reinforceméias advantages compared with other
reinforcement methods, including improved esthetrshanced bonding to the resin matrix, and
ease of repaif®*? Cleansers and cleaning methods used may haverduhaffect on the plastic or
metal component of the denture. Knowledge of thesttuents of denture cleansers, their
efficiency, adverse effect and safety would aidispensing appropriate information to the patient ,
so the dentist must be able to recommend a denteamser that is effective, non deleterious to
denture material and safe for patient.f$e

The aims of this study are to evaluate the effdctw@ prepared and one commercial
solution on color property of high impact acrytlenture base material in (2day, 7 day and 1
month).

MATERIALS AND METHODS

The total number of specimens was 60 specimens wapared from high impact acrylic and
subdivided into four groups for each solution. Tinenersion periods in this study are (2day, 7 days
and 1 month).High impact acrylic (vertex-dentaledisn this research mixed according to the
manufacturer instruction. The liquid powder ragaliml liquid and 1.2 mg powder, adding powder
to the liquid and then mixing the powder to ligéist 30 min , leave the mixing for 8 min in room
temperature 22 °C until reach to the dough stadiding the high impact acrylic to the flask through
in room temperature 22 °C and then press the tigsgress , and putting immediately inside hot
water approximately 70°C for 90 min and then riding degree of temperature to the 100 °C for 30
min and the remove the flask and leave it to ctwot. specimens were prepared with uniform
dimensions of 30x20x1.5mm (length, width, and thiess respectivel{} .

The specimens converted to digital imagescomputer by using a digital scanner (Epson
scanner ,stylus 4050) (. The images were digitimeth an input resolution of 600 pixels per inch
18 These digital images were prepared with dimeng&®rpixels x 15 pixels for each specimen
(exclude label on the sample) by software programobAPhotoshop 9.0. Then these images were
saved.A Special program was recreated in this sapdrating within MATLAB to reach direct
values of (CIE L*a*b*) for (7225) pixels that wemresented in these surface areas of the image.
Each (CIE L*a*b*) for all pixels in images will bgiven mean values, and present the result t
directly on excel program
The total color change\E) of each sample was calculated for each sampm@addt evaluation using
the following formula*”

AE =[ (AL*)2 + (Aa*)2 + (Ab*)2]1/2
AE =] (L*2- L*1)2 + (a*2- a*1)2 + (b*2- b*1) 2 |12
In principle, when no color difference will be detied after its exposure to the testing environment
Delta E value of (0'®. The Delta E value of (3.7) or less is consideretle clinically acceptable
in vitro study and of (6.8) is considered to baicklly acceptable in vivo stud}?.
The color change test specimens for each disiwigetin specific immersion cycle for 2 days, 7
days and 1 month were compared with a control gno@ach cleansing agent method.

The specimens were fabricated by using Type Ill ehoéntal stone (Zhermack SPA Rovigo, Italy)
as a mold. This study deals with four solutiondbl@éal).two experimental prepared solutions,
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solution one (Ethylene Diamin Tetra acetic Acid) EDand solution two (soda N@o; and Alum
KAl (SO,4) one commercial denture cleanser tablets (Coregapimparison and distilled water as a
control solution. Every solution was diluted in 190of distilled water.

The following equations illustrate the preparatudrthe above solutions

1-EDTA @9
0
|
CH.COOH _ __CH,COOH A8 = - CHCO0
_CHy—CH,—N ' Ca y Ca CHy — CH, —y Ca
T e : My g
CH{COOH CH,COOH 0—C —ch. “S\CCH.c00”
I
0

2-Soda +Alunf?!
NaHCQ + KA (SO,) ., KCO,+ Al(OH); + NaSQ, + co, !
Artificial Saliva was developed in order to brirgettrials closer to real in-mouth conditions.

Indeed, its mineral composition is close to thatesting mixed saliva.
By mixing the following compounds in distilled watethe artificial saliva solution were

prepared®?:
Compounds Concentrations (mg/L)
» NaCl 0.4
» KCI 0.4
» CaCly 0.79
> NaH,PO, 0.78
» UREA 1
» DISTELD WATER 1L

The fresh solutions were prepared daily at the rbegg of soaking trial (1/2h). The
specimens were removed from the solution washeu dvgtilled water, and dried in air by shaking
the specimen for about 30 seconds. The solutioms veenoved, the beakers were cleaned and the
specimens were immersed in distilled water for 8ah$21+2C) then immersed in artificial saliva
for about 15.5 h. at (37£C) in the incubator. According to the method désali previously The
immersion periods in this study are (2days, 7 days1 month)?>.

Corega denture cleanser, release an active Q€8] in this study and prepared as manufacture
instruction

The following statistical methods were used to yrmland assess the results via SPSS V.
11.5 for Windows:

Descriptive statistics include mearstandard deviation values and Duncan multiple raegiewere
used. The statistical results were consideredf&gni at p< 0.05.

RESULT AND DISSCUSION
Color Stability
The One Way Analysis of variance (ANOVA) as shownTiables (1), demonstrated that

there was a significant difference in 7 days amdohth and no significant difference in 2 days a
P< 0.05 in the color Lmeasurement of high impact acrylic among the smhsti

20



Amer A. Taga et al Journal of Applied Chemistry, 2013, 1(1):18-22

Color L' measurement of high impact acrylic, in comparisetween solutions, figure (1-3)
demonstrated the mean + SD values and Duncan'ptautinge test of color ~lvalues according
to (CIE L* a* b*) system. In 7 days, the highestlve in Soda +Alum and the lowest value in
distilled waterIn 1 month the highest value in Soda +Alum anddmesst value in EDTA

The One Way Analysis of variance (ANOVA) as shomnlable (2) demonstrated that
there was a significant difference in 2 ,7 days andonth at R 0.05 in the color ameasurement
of high impact acrylic among the solutions.

Color a measurement of high impact acrylic, in comparisetween time interval, figure
(4-6) demonstrated the mean + SD values and Duncaaltiple range test of color aalues
according to (CIE L* a* b*) system. In 2 days, thighest value in (EDTA) the lowest value in
(Corega). In 7 days, the highest value in (EDTA distilled water) and the lowest value in Soda+
Alum_In 1 month the highest value in EDTA and the lowedtie in Soda +Alum

The One Way Analysis of variance (ANOVA) as shownTiables (3) demonstrated that
there was significant difference in 7 days and htin@nd no significant difference in 2 days at
P< 0.05 in the color Lmeasurement of high impact acrylic among solutions.

Color b measurement of high impact acrylic, in comparibetween time interval, figure
(7-9) demonstrated the mean + SD values and Dunaaultiple range test of color tvalues
according to (CIE L* a* b*) system. Color measurement of high impact acrylic, in comparison
between time interval. In 7 days and 1 month tlghdst value of distilled water and the lowest
value in Soda +Alum.

The One Way Analysis of variance (ANOVA) as shownTiables (4) demonstrated that
there was a significant difference in (EDTA,)ar@ significant difference in (Soda+alum, Corega
and distilled water) at<$0.05 in the color L* measurement of high impactylic among
different solutions.

Color L' measurement of high impact acrylic, immersing BDTA, Soda+Citric Acid,
Soda+Alum, Sodat+yD,, Soda +Vinegar, Corega, Lacalute, distilled watkgures (10-13)
demonstrated the mean + SD values and Duncan'iptauiange test of color Lvalues according
to (CIE L* a* b*) system. (EDTA) showed the higheslue in 7 days and the lowest 2 days.
(corga Soda +Alum and distilled water) showed that thveas no significant difference

The One Way Analysis of variance (ANOVA) as shownTiables (5) demonstrated that
there was a significant difference in (Soda+alu@orega) and no significant difference in (EDTA,
and distilled water) at#0.05 in the color a* measurement of high im@aylic among different
solutions.

The One Way Analysis of variance (ANOVA) as shownTiables (6) demonstrated that
there was a significant difference in( Soda+al@uorega,) and no significant difference in (EDTA,
and distilled water) at$0.05 in the color b* measurement of high impsmtlic among different
solutions.

Color b measurement of high impact acrylic, immersingB®TA, Soda+Alum, , Corega,
distilled water). Figures (14-17) demonstrated tiean + SD values and Duncan's multiple range
test of color bvalues according to (CIE L* a* b*) system. (Comegshowed the highest value in 1
month and the lowest value in 2 days. (Soda+Alumowed the highest value in2 days and lowest
value in 1 month. (EDTA and distilled water) showhdt there was no significant difference.

Color Change AE)

As shown in Table (7), the color changde] acceptedAE < 3.7) when high impact acrylic
denture base material were immersed in denturesdessolutions at different time intervals (2, 7
days and 1 month), except in Soda+Alum showed(tkiat> 3.7) This result occurred due to trace
element in the Alum content, color change of higipact acrylic denture base materials were
increased proportionally with immersion cycle.
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CONCLUSION

The presented results indicate a moderate antiokidatential ofS. saponarialeaves methanol
extract and this activity is due the presence dfedint phytoconstituents as flavonoids and
triterpenes.
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