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Abstract:

Aim:The main objectives of this in vitro study is, within its limitations, is to evaluate whether every day drinks
affect the aesthetics of the dental composite resin materials.

Method: Thirty microhybrid composite resin (Gradia Direct) discs were made (15 mm in diameter and 2mm
thick) and randomly divided into five groups. The groups were immersed in colorants asred wine, coca-cola,
filter coffee, aronia tea and distilled water as control group. Spectrophotometer X-RITE RM 200 was used to
follow the changes in color with three measurements, first one at the beginning (baseline), second at the middle,
third at the end of the research. Each group was immersed in its colorant twice a day for the duration of the
study. The received data was analyzedaccording the CIE L*a*b* color system.

Result:Three out of four colorants have surpassed the clinically acceptable threshold of discoloration which is
42.7. Significant discoloration was observed with the warm drinks compared with the ones used on room
temperature. The tea caused most significant discoloration (422.17) followed by coffee (416.73) and wine
(412.10). The drink that cased the least discoloration was the coca-cola (41.24).

Conclusion:The color stability of the composite resin restorations is affected by the everyday drinks that are
consumed, from some more than others.
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. Introduction

The patients are mainly interested in the aesthetics and the cost of the dental fillings, rather than the
physical and chemical composition of it. Luckily for us, as dentist, nowadays we can provide all in one. Today’s
dental materials have outstanding aesthetics, physical and chemical characteristics, and they are cheap in price.

Dental composite resin restorative materialswere introduced in the previous century, and quickly
revolutionized the modern dentistry with their strength, placement procedure and aesthetics. Today, composite
resin is the materials of choice by most dentist when it comes to fill a cavity with a permanent restoration. The
composite resin has high acceptance in patients due to its exceptional color imitation as the rest of the natural
tooth.Since their introducing, the materials have been continuously improved and upgraded, but preventing their
discoloration is an important challenge that has yet to be developed.

Discoloration of the dental restorations is a major problem for the patients especially if it occurs in the
frontal aesthetic zone. The change of color can be considered as one of the main reasons for replacing a
restoration.

The discoloration of the aesthetic dental composite resin restorative materials is brought down on two
main reasons, intrinsic and extrinsic. 1~22The intrinsic discoloration comes from within the material, while the
extrinsic is been caused by sources that come from the outside environment such as food, drinks, bad habits etc.

Proper placement, adequate finishing and polishing technics play a major role in the longevity of
duration of the dental restoration. Failing to do so brings the possibility of adsorption plaque, thus
compromising the outcome and the aesthetic value of the filling.

Modern time has given us spectrophotometric methods to be able to evaluate the color in shades, hue
and chroma. The spectrophotometer is a high tech instruments that can determine the color by its smallest
details in liquids and solid objects.

The aim of this in vitro study is to evaluate possible changes in color on dental direct composite resin
restorative material immersed in various drinks, and to consider if polishing the final restoration contributes to
maintaining the natural color of the filling.

The following hypotheses were tested:
i. the drinks tested do not affect the colour of the composite resin restorations
ii. the drinks temperature doesn’t affect the aesthetics of the composite resin restorations
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Il.  Material And Methods
For this research was used a microhybrid light-cured direct composite resin Gradia Direct (GC Dental
Products Corporation Tokyo, Japan), shade A2 as most commonly used in the front region. All discs were made
in the same way, in the same mold and cured with the same LED lamp. The changes of colour were followed
with a spectrophotometer.

Mold preparation:
The mold was computerly designed as presented in figure 1, afterwards 3D printed with industrial plastic
material.

Figure 1. Mold design
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Specimen preparation:

The specimens were formed into discs with diameter of 15 mm, and thickness of 2 mm. To conduct
this study a total of n=30 discs were made. The resin was taken out of the syringe with a suitable instrument and
fitted into the mold and shaped. Afterwards the material was cured with a standard halogen lamp for the
duration of 20 seconds, according the recommendations from the manufacturer. Half of the discs were
immediately polished using standard polishing technique using a standard polishing rubbers and a low speed
handpiece operating at 8000 rpm.At this stage the discs were divided into two main groups, polished and
unpolished. After the making, all discs were immersed in distilled water for hydration. Hydration period was 24
hours.

Specimen grouping:

The samples were divided in 5 main groups consisting 6 randomly picked discs of which 3 are polished and 3
are not polished. All groups were immersed in the same staining solution during the research.

Each group consist two subgroups. The subgroups are divided in polished and unpolished discs.

Staining solution preparation:

Group I: Red wine (T’gaza jug, Tikves Winery). The wine comes inoriginal packing and was used at room
temperature.

Group I Coca-Cola (Skopskapivara, with a licence from The Coca Cola Company). The coca-cola is used at
room temperature from the original packing.

Group IF Filter Coffee (Gold Selection, Tchibo). The coffee was prepared on a filter coffee machine and was
used hot.

Group I Organic Aronia tea (Stefano Production). The tea was prepared by putting the aronia berries in a pot
with 100 ml water, the pot was placed on a hotplate until the water boils. The tea was served hot.

Group V: Distilled water was used from its original packing on room temperature.

Artificial saliva was been prepared according the formula in the research conducted by DO, Ozdaset all*¢. The
ingredientsof the artificial saliva used in this study is:4.2 mg/L NaF, 1280 mg/L NaCl,166.49 mg/L CaCl2, 125
mg/L MgCl, 2.6H20, 44.74 mg/L KCI, 7.5 mg/L CH3COOK, 386 mg/L K3PO, 4.3H20, 0.05 mg/L H3PO4
(85%) (pH 7).
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Specimen staining:
As staining solutions were used:

e red wine,

e coca-cola,

o filter coffee,

e organic aronia tea, and
e distilled water

The red wine and coca-cola were used on room temperature, while the coffee and tea were prepared
accordingly. The distilled water was been used as control group.

The research started right after the hydration period and lasted 14 days. During the research every
group was been immersed in one staining solution. The groups were immersed in their solutions twice a day for
the duration of 30 minutes. For the remaining period of the day the discs were stored in artificial saliva.

Spectrophotometric measurements:

A spectrophotometer X — RITE Model RM 200 was used in this research for the evaluation of possible
changes in color.

Three measurements were taken during the research. The first measurement was taken right after the
disc’s hydration and prior the first immersion in colorants. This measurement is also a baseline for this
study.Second measurement was taken midway at the seventh day. Third and last was taken after the fourteenth
day, or at the end of this research.

Data analysis:

In this study we used the CIE L*a*b* (Commission internationale de I'éclairage) system for analysing colour
data. This system was chosen because of its capabilities of digitally analysing the received data through the
three axis L*, a* and b*.

The L* axis represents the degree of grayness starting from 0 — 100, black to white. The parameter a* represents
the red — green axis, and the parameter b* represents the blue — yellow axis.
The differences in data (A - delta) was calculated with the arithmetic average for each group.
With this parameters was made a comparison of all groups with the control group in order to find out the
possible changes. This was done so that we can find the baseline and final change of colour.
L*(final/baseline) = L*(sample) - L*(control)
a*(final/baseline) = a*(sample) - a*(control)
b*(final/baseline) = b*(sample) - b*(control)
Once we had the final and baseline L*a*b* coordinates the delta was calculated in all axes AL*, Aa* and Ab*.
AL* = L*(final) - L*(baseline)
Aa* = a*(final) - a*(baseline)
Ab* = b*(final) - b*(baseline)
The total discoloration of the discs was analysed with the following equation:
AE* = [(AL*)? + (da=)? + (4b*)?]V/?

I1l.  Results
The CIE L*a*b* coordinates of the samples are exhibited in Table 1. The results are shown in an
arithmetic average of the discs. The table includes CIE L*a*b* coordinates for all four colorants including the
control group. Results are shown for the three measurements taken during the 14-day study.

Table I. Arithmetic averagevalues received after each measurement

Wine Coca-cola Coffee Tea Control
1 A b 1 a b 1 a b 1 a b 1 a b
1 measurement 6925 412 1040|6934 313 994 [6934 313 847 | 6077 145 58T | 7102 260 1030
2 measurement 6054 789 954 | 69.09 340 9895 | 6212 967 2131 | 5122 561 -103| §182 340 730
3 measurement 6040 799 106 | 7073 283 860 | 3944 699 1712 | 5115 445 2223|7345 241 830
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The total change of colour for the involving colorants in this research is shown in Figure 2 whereas all
drinks have discoloured the sample discs. Thus, the null hypotheses was rejected. Clinically acceptable
threshold for AE is 2.7. Apart of the coca-cola, all other colorants have AE higher than the clinically acceptable
threshold. The highest AE was measured for the aronia tea (22,17), followed by coffee (16,73) and wine (12,1).
The lowest was measured in coca-cola (1,24). Given this results the second hypotheses was rejected as both
warm drinks have made a rather significant discoloration then the drinks used on room temperature.

Figure 2. Final AE results
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Figure 3 demonstrates the discoloration of the discs immersed in colorants. The discolouration is noticeable,
especially for the tea, coffee and wine.

Figure 3. Discs after the test period, left to right: control, coca-cola, wine, coffee, tea.

IV.  Discussion

The aetiology of the discolouration of composite restorations according to Samraet allt? is
multifactorial. Factors contributing the changes in restorations aesthetics are divided in two main groups:
intrinsic and extrinsic.

As main intrinsic reason for discoloration, Spina et all2? are considering the process of oxidation that
includes changes in the chemical stability between the matrix and the fillers of the composite resin. On the other
hand, Park and allt”, are pointing out the chemical instability of the composite resin that happens after
uncomplete polymerization of the material during the fitting into the cavity which brings unwanted
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discoloration, aging of the material due the chemical process among the non-polymerized monomers and the
other substances.

Extrinsic factors develop as a result of absorption and adsorption coloring matters from exogenous
origin. Festuccia at all* as main outside discoloration source is pointing all the daily products that we
consume, closely related with the quality of oral hygiene and the use of tobacco. Extrinsic factors depend on
many reasons like the colorant itself, time of exposure, type of composite resin, surface of the restoration, oral
hygiene, taking chronic therapy, etc.

Surface texture of the dental materials plays a major role in accumulation of plaque which contributes
to discoloration of the restorations and aesthetic view. Ertas et all  as most important factors in maintaining the
natural color of the restoration is considering the smooth surface, the surface integrity and the finishing and
polishing techniques.

Ergucuet all %, as main finishing goal are considering the need to get a final restoration with optimal
contours, occlusion, strong positioning into the cavity and a smooth surface. Such proper finishing and polishing
procedure can be executed by managing a subsequent use of finishing and polishing instruments, mainly from
rough to the finest in order to make an optimal final aesthetic restoration. Nowadays we use diamond burs with
fine granulation that are finishing and polishing the restoration at the same time.Ergucuet all ¢ in their research
are ascertain that the properly polished composite restorations is the key role in achieving an aesthetic and stable
surface resistant to discoloration. They also describe that some finishing and polishing techniques are more
effective than others in preserving the aesthetics in composite resin restorations.

Guler et all'* are saying that adding a polishing paste while finishing and polishing has better results
compared to standard finishing and polishing. Reason for that is the smoother restoration surface that we get
after applying a polishing paste which gives us better texture and a surface less absorbent to plaque and
pigments causing discoloration. On the other hand, Barbosa et all ¢, are ascertain that the same finishing and
polishing techniques on different composite resins gives us different results prone to discoloration.

In their research, Sarkiset allt?, are ascertain that at the beginning the polished surfaces of the
composite resin restorations are less prone to discoloration than the non-polished, but at the end they all
significantly change color.

According to Tekce et all??, the degree of discoloration varies among patients and only if the changes in
color come from exogenous source there is a possibility to remove them by polishing the restoration, while if the
changes are intrinsic they are irreversible.

Numerous researches have been conducted lately evaluating the changes in color of the composite resin
materials in simulated oral environment. =22 Number of materials have been immersed into various
colorants, mainly in everyday drinks, food dyes, mouth rinse products etc. The changes in color are then
statistically analyzed according some of the world color systems. Some of the studies have proven that certain
drinks are prone to discoloring the composite restorations. Such drinks are coffee, wine, beer, tea, coca-cola,
chocolate milk, mouth rinses etc. =22 Other researches are focused on the roughness of the surface of the
restorations and the type of composite is been used.

V.  Conclusion
Within the limitations of this in vitro research it was concluded that all colorants make changes in
colour of the aesthetic restorations, some more than others. The clinically acceptable threshold was surpassed in
three out of four colorants which gives as a lot to think about in the future when placing the fillings, but also
when developing new materials. In the preserving of optimal aesthetics of the restorations the patients must be
included with a constant and proper oral hygiene.

Reference

[1]. Afzali BM, Ghasemi A, Mirani A, Abdolazimi Z, Baghban AA, Kharazifard MJ. “Effect of Ingested Liquids on Color Change of
Composite Resins”. JDT August 2015; Vol. 12, No. 8

[2]. Al Kheraif AAA, Qasim SSB, Ramakrishnaian R, Rehman 1. “Effect of different beverages on the color stability an degree of
conversion of nano and microhybrid composites”. Dental Materials Journal 2013; 32(2): 326-331

[3]. Antonov M, Lenhardt L, Manojlovic D, Milicevic B, Zekovic I, Dramacanin MD. “Changes of Color and Fluorescence of Resin
Composites Immersed in Beer”. Journal of Esthetic and Restorative Dentistry 2016 Vol 00, No 00,

[4]. Avsar A, Yuzbasioglu E, Sarac D. “ The Effect of Finishing and Polishing Techniques on the Surface Roughness and the Color of
Nanocomposite Resin Restorative Materials”. AdvClinExp Med 2015, 24, 5, 881-890

[5]. Awliya WY, Al-Alwani DJ, Gashmer ES, Al-Mandil HB. “The effect of commonly used types of coffe on surface microhardness
and color stability of resin-based composite restorations” The Saudi Dental Journal (2010) 22, 177 — 181

[6]. Barbosa SH, Zanata RL, Navarro MF de Lima, Nunes OB, “Effect of different finishing and polishing techniques on the surface
roughness of microfilled, hybrid and packable composite resins” Brazilian Dental Journal (2005) 16(1): 39 — 44, ISSN 0103 — 6440

[7]. Domingos PAS, Garcia PPNS, de Oliveira ALBM, Palma-Dibb RG. “Composite resin color stability: influence of light sources and
immersion media”. J Appl Oral Sci. 2011;19(3):204-11

[8]. Ergiicti Z, Turkiin LS, Aladag A. “Color Stability of Nanocomposites Polished with One-Step Systems”. Operative Dentistry, 2008,
33-4, 413-420

DOI: 10.9790/0853-1902023742 www.iosrjournals.org 41 | Page



The Effect of Every Day Drinks on Composite Restorations Aesthetics: In Vitro Study

(9.

[10].
[11].
[12].
[13].
[14].
[15].
[16].
[17].
[18].
[19].

[20].
[21].

[22].

Andreevski Aleksandar, etal. “The Effect of Every Day Drinks on Composite Restorations |
Aesthetics: In Vitro Study.” IOSR Journal of Dental and Medical Sciences (IOSR-JDMS), |
|
|
1

Ertas E, Giiler AU, Yiicel AC, Kopriilii H, Giiler E. “Color Stability of Resin Composites after Immersion in Different Drinks”.
Dental Materials Journal 2006 25(2):371-376

Festuccia MSCC, Garcia LFR, Cruvinel DR, Pires-de-souza FCP. “Color stability, surface roughness and microhardness of
composite submitted to mothrinsing action”. J Appl Oral Sci. 2012; 20 (2): 200-5

Giiler AU, Giiler E, Yiicel AC, Ertas E. “Effects of polishing procedures on color stability of composite resins” Journal of Applied
Oral Science, 2009;17(2):108 — 12

Khatri A, Nandlal B. “ Staining of a Conventional and a Nanofilled Composite Resin Exposed in vitro to Liquid Ingested by
Children”. International Journal of Clinical Pediatric Dentistry, Sep-Dec 2010;3(3): 183-188

Kumari RV, Nagaraj H, Siddaraju K, Poluri RK. “Evaluation of the Efect of Surface Polishing, Oral Beverages and Food Colorants
on Color Stability and Surface Roughness of Nanocomposite Resins”. Journal of International Oral Health 2015; 7(7):63-70

Lee YK, Yu B, Lim HN, Lim JI. “Difference in the color stability of direct and indirect resin composites” Journal of Applied Oral
Science 2011;19(2):154 — 60

Manojlovic D, Lenhardt L, Milicevic B, Antonov M, Miletic V, Dramicanin MD. “Evaluation of Staining — DependantColour
Changes in Resin Composites Using Principal Component Analysis”. Scientific Reports 5:14638

Ozdas DO, Kazak M, Cilingir A, Subasi MG, Tiryaki M and Giinal $,. “Color Stability of Composites After Short-term Oral
Simulation: An invitro Study” The Open Dentistry Journal, 2016, 10, 431-437

Park JK, Kim TH, Ko CC, Garcia-Godoy F, Kim HI, Kwon YH. “Effect of staining on discoloration of resin nanocomposites”. Am
J Dent. 2010 February ; 23(1): 39-42

Samra APB, Pereira SK, Delgado LC, Borges CP. “Color stability evaluation of aesthetic restorative materials”. Braz Oral Res
2008;22(3):205-10

Sarkis E. “Color change of some aesthetic dental materials: Effect of immersing solutions and finishing of their surfaces” The Saudi
Dental Journal (2012) 24, 85 — 89

Spina DRF, Grossi JRA, Cunali RSC, Filho FB, da Cunha LF, Gonzaga CC, Correr GM. “Evaluation of Discoloration Remuval by
Polishing Resin Composites Submitted to Staining in Different Drink Solutions”. International Scholarly Research Notices Volume
2015, Article 1D 853975, 5 pages

Tanthanuch S, Kukiattrakoon B, Peerasukprasert T, Chanmanee N, Chaisomboonphun P, Rodklai A. “The effect of red and white
wine on color changes of nanofilled and nanohybrid resin composites” Restorative Dentistry & Endodontics ISSN 2234 — 7658
(print) / ISSN 2234 — 7666 (online) http://dx.doi.org/10.5395/rde.2016.41.2.130

Tekce N, Tuncer S, Demirci M, Serim ME, Baydemir C. “The effect of different drinks on the color stability of different restorative
materials after one month”. Restorative Dentistry & Endodontics RDE 2015.40.4.255

19(2), 2020, pp. 37-42.

DOI: 10.9790/0853-1902023742 www.iosrjournals.org 42 | Page


http://dx.doi.org/10.5395/rde.2016.41.2.130

