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ABSTRACT 

Background: Bulk-fill composite resin is a restorative material that can be applied directly to a cavity  with 4 

mm thickness. This benefits the dentist because it can accelerate restoration process. Isotonic drinks are one of 

soft drink categories that are popular among Indonesian people. This drink has an acidic pH and there are 

several other chemical contents that may affect the surface hardness of bulk-fill type composite resin. Purpose: 

The purpose of the study was to analyze changes in the hardness of bulk-fill composite resin surface after the 

immersion in isotonic drinks. Method: The type of this research was a true experimental study with post-test 

only and control group design. The shape of bulk-fill composite resin samples was cylinder with  10 mm 

diameter and  4 mm thickness. The study consisted of 3 treatment groups. The first group was immersed in 

isotonic drink A, the second group was immersed in isotonic drink Mizone and the third group was immersed in 

steriled distilled water for 18 hours respectively. The surface hardness was then measured using Vickers 

Microhardness Tester. Results: The result of One Way ANOVA and Bonferroni Post-Hoc test showed p value < 

0.05, which means  that there is a significant difference in the hardness of bulk-fill composite resin surface after 

the immersion in isotonic drink A and isotonic drink Mizone. Conclusion: Bulk-fill composite resin immersed in 

Mizone has the lowest hardness value than those immersed in drink A and distilled water. 
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INTRODUCTION 

 

In this modern era, public awareness on oral 

health has been risen. A good oral condition can 

increase self-confidence thus various efforts were 

made to improve the condition of the oral cavity. 

One of the treatments that are often carried out by 

the community is dental restoration.
1
 The result of 

Nur Shabrina study at RSGM Unsyiah Banda Aceh 

in July-December showed 495 patients received 

dental care including dental restoration and more 

composite resin stools were used for around 239 

cases (48,3%) compared to the use of Glass 

Ionomer Cement (27,3%) and amalgam (24,5%).
2
 

Composite resin is a restorative material that can be 

used for posterior and anterior teeth because of its 

adequate strength and color similarity with natural 

teeth so that it increases the aesthetic value.
 3,1,4 

In 2010, a new composite resin material 

was introduced namely bulk-fill composite resin 

that can be applied into cavities up to 4 mm in 

thickness with bulk techniques.
5
 Another advantage 

of bulk-fill composite resins is that they minimize 

shrinkage during polymerization thereby reducing 

microleakage, resulting in minimal water 

absorption, preventing porous formation , and 

having high elasticity that it is easy to apply with 

certain degree of translucency enabling bulk-fill 

composite resin to be cured in a thickness of 4 

mm.
6
 

Important indicators that are considered in 

the use of composite resins are surface hardness 

that affects material ability to resist chewing load.
7
 

The hardness of composite material needed to 

withstand normal chewing load which is around 

314 N. Therefore, composite resin must have a 

greater hardness value than chewing load produced. 

The research report states that the highest hardness 

value is around 841.49 N / mm up to 332.87 N / 

mm.
1
 

The surface hardness of composite resin 

material can change. This is due to various factors, 
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one of which is the exposure to chemicals obtained 

from the consumption of acid-containing soft 

drinks, for example, isotonic drinks.
4.7

 The habitual 

consumption of acidic drinks may directly expose 

composite resin to chemicals material. Matrix 

degradation will subsequently happen and causes 

the decrease of surface hardness composite resin 

value.
8
 Surface hardness of composite resin 

restoration material decreases after being exposed 

to acid solution for 1 year every day.
7
 

These days, acidic drinks that are popular 

among Indonesian people are isotonic drinks with 

annual consumption up to 200 million liters.
9
 It is a 

type of soft drinks that may improve body fitness 

by providing sugar, citric acid, and mineral 

contents.
10

 Isotonic drinks have a pH of 2,4- 4.5 

which is classified as critical acid.
11

 The Ministry 

of Industry explained that the data for domestic 

isotonic drinks sale increased in 2012 by 20% (4.2 

trillion rupiahs higher than sales in 2011 which was 

around 3.5 trillion rupiahs).
9
 Along with the 

increase of  public demand for these drinks, the 

beverage industry produces various types of 

isotonic drinks and one of them is isotonic drinks 

with fruit flavor variants.
12 

Based on Susiani's 

research on composite resins soaked in isotonic 

drinks, it demonstrated that erosion was occured on 

composite resin fill material and cause matrix 

degradation which results in a decrease in the level 

of hardness. 

The decrease in composite resin surface 

hardness value will cause failure, both in terms of 

aesthetics and restorative  function.
8
 This study was 

conducted to determine the effect of bulk-fill type 

composite resins immersion in isotonic drinks upon 

surface hardness. 

 
MATERIALS AND METHODS 

 

Categorized as true experimental study, this 

research was conducted with a post-test only with 

control group design to determine the surface 

hardness of bulk-fill composite resin after 

immersion in the isotonic beverage brand Pocari 

Sweat (A) and isotonic beverage brand Mizone (B). 

Research was carried out on January 2019 at Wet 

Laboratory of FKG, University of Lambung 

Mangkurat Banjarmasin, FKG Integrated Research 

Laboratory, Gadjah Mada University, Yogyakarta 

and Technical Materials Laboratory, Department of 

Mechanical and Industrial Engineering, Faculty of 

Engineering, Gadjah Mada University, Yogyakarta. 

This study used a cylindrical bulk-fill composite 

resin and 10 mm diameter  and a 4 mm thickness as 

the sample. According to the unpaired numerical 

categorical analytic formula, the total number for 

research samples was 27 which were splitted into 3 

groups.
14

 The first group was immersed in isotonic 

drinks A, the second group was immersed in 

isotonic drinks B and the third group was immersed 

in steriled distilled water (control). All immersion 

procedure are carried out for 18 hours in the 

incubator. 

This research utilized several tools, 

namely sample prints made of transparent acrylic 

with a diameter of 10 mm and 4 mm thickness, 

plastic filling instruments, condensers, celluloid 

strips, glass slides, tweezers, neirbekken, Light 

Curing Units with an intensity > 1000m /Wcm
2
, 

Bekker glass, measuring tube, pipette, black 

marker, pH meter, incubator and Vickers 

Microhardness Tester hardness test. The materials 

used in the study were Tetric N-Ceram® Bulk Fill 

color IVA composite bulk fill resin, artificial 

saliva, isotonic drinks A and B, and steriled 

distilled water . 

The research was initiated by fabricating the 

sample into the shape and size that has been 

determined using plastic filling instruments and 

immediately applied into the mold. The sample 

surface was covered with celluloid strips and glass 

slides to obtain a smooth sample surface. The 

sample was cured with LCU for 10 seconds with a 

radiation distance of 1mm, after which the sample 

was removed from the mold and put into artificial 

saliva for 24 hours as a model for oral environment. 

All samples were divided into 3 groups, where each 

group consisted of  9 samples which would be put 

into a glass container containing their respective 

immersion solution. A total of 400 ml solution was 

used for immersion media so that all samples were 

submerged. Bekker glass then put into an incubator 

at 37
o
C temperature for 18 hours which was 

assumed to be equivalent to 1 year consumption of 

isotonic drinks every day. The last stage was the 

measurement of surface hardness in all samples 

using a Vickers Microhardness Tester with a 100gf 

load for 10 seconds. The result was obtained from 

the size of lesion produced after being pressurized 

by an indenter with a pyramidal diamond eye 

where the opposite side forms an angle of 136
o
. 

The trace produced after the pressure is removed 

and measured by a microscope. The result of this 

test was then calculated using Vickers formula:
15 

 

 

 
 

Formula description: 

F       = Load (gf) 

d       = Diagonal average length of d1 and d2 (mm) 

VHN = Vickers Hardness Number 

 

The data obtained from the calculation of 

Vickers formula was then evaluated using SPSS. 

Firstly, the statistical analysis was perfomed with 
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Shapiro-Wilk Test normality test and the Levene's 

Test homogeneity test. Had the results normally 

distributed and homogenous, hypothesis test was 

continued to One Way ANOVA parametric test with 

confidence level 95% (α = 0.005). To determine the 

value of significance between treatment groups, it 

was followed by the Bonferroni Post-Hoc test. 

 

RESULT 

 

The study of surface hardness on bulk-fill 

composite resin after immersion in isotonic drinks 

A and B was resulted as follows: 

 
Table 1. Mean and Standard Deviation of Surface 

Hardness Value in Bulk-Fill Composite 

Resin After Immersion in A and B Isotonic 
Drink.  

 
Table 1 shows that the surface hardness 

value in bulk-fill type composite resin soaked in 

isotonic beverage group B had the lowest average 

(46.81 Kg / mm
2
), followed by the group of 

isotonic drinks A (57.63 Kg / mm
2
) and sterile 

distilled water group with the highest surface 

hardness to be observed (65.35 Kg / mm
2
). Mean 

value and standard deviation of bulk-fill composite 

resin surface hardness in each group was presented 

in bar diagram which can be seen in Figure 1. 

 

 
Figure 1. Mean of Surface Hardness Value in Bulk-Fill 
Composite Resin After the Immersion in Isotonic Drink. 

Data obtained for bulk-fill type composite 

resin surface hardness were then analyzed 

statistically using SPSS 22. Data distribution was 

checked using Shapiro-Wilks test and subsequently 

investigated using Levene's test. Normality test 

result revealed that the isotonic beverage group A 

obtains a significance value (p = 0.415) while 

isotonic beverage group B obtains p = 0.946 and 

sterile distilled water group obtains p = 0.460. This 

result indicates that the data is normally distributed 

because p > 0.05. The homogeneity test result show 

a homogeneous data variant as p = 0.081 (p > 

0.05). 

The requirement for conducting 

parametric tests is the normal distribution and 

homogenous variant of the sample thus the data in 

this study can be proceeded to One Way ANOVA 

parametric test. The results of the test obtained p = 

0,000 (p <0.05) which means that there is a 

significant difference between the value of 

composite resin surface hardness soaked in isotonic 

drinks and those soaked in sterile distilled water. 

To find out the significant differences between the 

treatment groups, Bonferroni post hoc test was 

conducted. Based on the results, it was revealed 

that there is a significant difference among  all 

treatment groups as presented in table 2. 

 
Table 2. The Significance of Surface Hardness Value in 

Bulk-Fill Composite Resin After the Immersion in 

Isotonic Drink A and B for 18 hours.  
 

Group 1 2 3 

1  0,000* 0,000* 

2 0,000*  0,000* 

3 0,000* 0,000*  

 
DISCUSSION 

 

The investigation of isotonic beverage 

effect on surface hardness of bulk-fill composite 

resin is resulted in significant differences in all 

treatment groups. The lowest hardness value was 

obtained in isotonik B soaking group, then 

followed by the group soaked in isotonic drinks A. 

This was caused by the acidic pH of beverage drink 

mixed with chemical content thus accelerates the 

decrease of composite resin hardness. It is known 

that the pH of isotonic drink B is 3.3 while the pH 

of isotonic drink A is 3.96. In line with the study of 

Poggio et al, the exposure of acid solutions with 

different acidity levels greatly influenced the 

hardness of composite resin.
10

 

The low degree of acidity (pH) contains 

abundant H
+
 ions so that it can cause a decrease in 

the surface hardness of composite resin via matrix 

Group 
Mean ± Standard 

Deviation (Kg/mm2) 

Group 1 57,63 ± 2,34 

Group 2 46,81 ± 4,92 

Group 3 65,35 ± 2,61 
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degradation process. The process will be initiated 

by water absorption in acidic environment where 

H
+
 ions initiates diffusion into composite resin. 

This makes the chemical bonds in the composite 

resin become unstable and disconnected so that the 

organic matrix dissolves and decomposes.
16,8

 

Degradation of this matrix produces residual 

monomers thus promoting constant water 

absorption by blocking the crossbond of metal ions, 

especially Sr, Al, Si, Na, P, Ca which is released 

and diffuses out of the restoration material then 

dissolves in water.
17

 In isotonic drinks, the release 

of H
+
 ions in large amounts will bind siloxan chain 

and separate the bond faster.
7
 

Other than pH, the decrease of surface 

hardness may also be caused by the presence of 

other chemical substances such as citric acid and 

sodium benzoate. These substances are found in 

isotonic drinks B causing the decrease of surface 

hardness value to occur faster. Meanwhile, isotonic 

beverage A contains citric acid which induces the 

decrease of hardness to occur later than isotonic 

drink B.
18

 

Citric acid is an organic acid that can 

affect the restoration material due to matrix 

degradation. This degradation process makes  Bis-

GMA matrix to soften in which it microscopically 

shows a small porosity that describes the release of 

fillers as the result of chemical exposure to isotonic 

drinks. Prolonged matrix degradation may affect 

the stability of the bond between tooth and filling 

material.
16

 Citric acid is presented in the form of 

solution which comprises the mixture of hydrogen 

ions and acid molecules combination that make 

citric acid has the dual ability to damage the 

surface of material.
19

 Citric acid content is very 

erosive. This makes the pH of the beverage even 

lower and allows more reduction in the hardness of 

composite resin.
20

 

Sodium benzoate is an acid that is used as 

a preservative in food ingredients to inhibit 

microbial growth. The activity of this preservative 

agent is optimum at pH 2.5 - 4 according to the 

acidity level of isotonic drinks. Sodium benzoate 

which is mixed with citric acid makes the drink to 

obtain high acidic taste, and affect the durability of 

the drink. This will have an affect on surface 

hardness of composite resin restoration material.
21

 

The highest hardness value was found in 

sterile distilled water groups. This was caused by 

the relatively neutral pH that the reduction of 

surface hardness immersed in sterile distilled water 

tend to occur very slowly. Based on the results of 

Nuran Y (2009), it is found that composite resins 

soaked in acidic conditions were more 

micromorphologically damaged compared to the 

immersion in sterile distilled water or artificial 

saliva.
4
 The pH value of distilled water is neutral, 

7, as it contains no acidic property. The decrease 

was very small  as H
+
 ions are released in small 

quantities so that it takes a long time to experience 

a decrease in surface hardness.
7
 In isotonic drinks 

A and B, H
+
 ions release was higher because the 

pH is acidic and the citric acid content promotes 

faster matrix degradation. This is more likely to 

contribute in the lower decrease of surface hardness 

value in sterile distilled water groups than isotonic 

drinks. The results of this study demonstrate that 

bulk-fill composite resin soaked in isotonic drink B 

has the lowest hardness value compared to those 

soaking in isotonic beverage A and sterile distilled 

water. 

 

REFERENCES 

1. Allorerung J, Anindita PS, Gunawan PN. Uji 

Kekerasan Komposit Aktivitas Sinar Dengan 

Berbagai Jarak Penyinaran. Jurnal e-Gigi (eG). 

2015; 3 (2): 444-448. 

2. Shabrina Nur, Diansari Viona, Novita Cut F. 

Gambaran Penggunaan Bahan Amalgam, Resin 

Komposit, dan Glass Ionomer Cement (GIC) di 

Rumah Sakit Gigi dan Mulut Unsyiah Pada 

Bulan Juli-Desember 2014. Journal Caninus 

Dentistry. 2016; 1(4): 9-11. 

3. Nurhapsari A. Perbandingan Kebocoran Tepi 

Antara Restorasi Resin Komposit Tipe Bulk-

Fill Dan Tipe Packable Dengan Penggunaan 

Sistem Adhesif Total Etch Dan Self Etch. 

ODONTO Dental Journal. 2016; 3 (1): 8-12. 

4. Langen EN, Rumampuk JF, Leman MA. 

Pengaruh Saliva Buatan Dan Belimbing Wuluh 

(Averrhoa blimbi L.) Terhadap Kekerasan Resin 

Komposit Nano Hybrid. PHARMACON Jurnal 

Ilmiah Farmasi-UNSRAT. 2017; 6 (1): 9-15. 

5. Milawati GA, Puspitasari D, Nahzi MYI. 

Perbandingan Nilai Kekasaran Permukaan 

Resin Komposit Tipe Bulk-Fill Dengan Uji 

Thermocycling. 2017; 1 (1): 34-38. 

6. Ratih DN, Novitasari A. Kekerasan Mikro 

Resin Komposit Packable Dan Bulkfill Dengan 

Kedalaman Kavitas Berbeda. Majalah 

Kedokteran Gigi. 2017; 3 (2): 76-82. 

7. Handayani DP, Puspitasari D, Dewi N. Efek 

Perendaman Rebusan Daun Sirih Merah (Piper 

crocatum) Terhadap Kekerasan Permukaan 

Resin Komposit. Majalah Kedokteran Gigi 

Indonesia. 2016; 2 (2):60-65. 

8. Kafalia R F, Firdausy MD, Nurhapsari A. 

Pengaruh Jus Jeruk Dan Minuman Berkarbonasi 

Terhadap Kekerasan Permukaan Resin 

Komposit. ODONTO Dental Journal. 2017; 

4(1): 38-43. 

9. Putriyanti Faradina, Herda Ellyza, Soufyan 

Andi. Pengaruh Saliva Buatan Terhadap 

Diameter Tensile Strength Micro Fine Hybrid 

Resin Composite Yang Direndam Dalam 

Minuman Isotonic. Jurnal PDGI. 2012; 61(1): 

43-47. 



134  Dentino (Jur. Ked. Gigi), Vol IV. No 2. September 2019 : 130 - 134 

 

10. Panigoro S, Pangemanan Damajanty HC, 

Juliatri. Kadar Kalsium Gigi Yang Terlarut 

Pada Perendaman Minuman Isotonik. Jurnal e-

Gigi (eG). 2015; 3(2): 356-360. 

11. Juliatri, Pangemanan DHC, Fitriyana DC. 

Saliva Buatan Meningkatkan Kekuatan Tekan 

Semen Ionomer Kaca Tipe II Yang Direndam 

Dalam Minuman Isotonik (Artificial Saliva 

Increases The Comprossive Strength Of Glass 

Ionomer Cement Type II Soaked In Isotonic 

Drinks). Dentofasial. 2014; 13 (2): 101-105. 

12. Umar Husein. Produk Minuman Isotonik 

(Kajian Postioning Berdasarkan Uji Conchran). 

Juornal of Industrial Enginnering and 

Management Systems. 2010; 3(2):1-15. 

13. Susianni D. Pengaruh Perendaman Resin 

Komposit Nano Hybrid Dalam Minuman 

Isotonik Terhadap Kekuatan Tekan. Jurnal 

Wiyata. 2015; 2 (2): 176-180. 

14. Dahlan MS. Besar sampel dan cara 

pengambilan sampel dalam penelitian kedoteran 

dan kesehatan. Ed 3. Jakarta: Salemba Medika; 

2013. hal. 36-68. 

15. Maulana Nizar B. Pengaruh Variasi Beban 

Indentor Vickers Hardness Tester Terhadap 

Hasil Uji Kekerasan Material Alumunium Dan 

Besi Cor. Jurnal Mer-C. 2018; 1(10): 1-5. 

16. Dhurohmah, Mujayanto R, Chumaeroh S. 

Pengaruh Waktu Polishing Dan Asam Sitrat 

Tehadap Microleakage Pada Tumpatan Resin 

Komposit Nanofiller Aktivasi Light Emiting 

Diode – In Vitro. ODONTO Dental Journal. 

2014; 1 (1): 11-15. 

17. Basri MHC, Erlita Isyana, Nahzi MYI. 

Kekasaran Permukaan Resin Komposit 

Nanofiller Setelah Perendaman Dalam Air 

Sungai dan Air PDAM. Dentino Jurnal 

Kedokteran Gigi. 2017; 1(2): 101-106. 

18.  Alifen GK, Soetojo A, Saraswati W. 

Differences In Surface Roughness Of 

Nanohybrid Composites Immersed In Varying 

Concentration Of Citric Acid. Dental Journal 

(Majalah Kedokteran Gigi). 2017; 50 (2): 102-

105. 

19. Syam S, Lestari N, Putri HSW. Perbedaan 

Kekerasan Email Pada Minuman Bersoda Dan 

Isotonik Di Makassar Tahun 2018. Jurnal As-

Syifaa. 2018; 10 (2): 161-169. 

20. Diansari V, Ningsih DP, Moulinda C. Evaluasi 

Kekasaran Permukaan Glass Ionomer Cement 

(GIC) Konvensional Setelah Perendaman 

Dalam Minuman Berkarbonasi. Calradonya 

Dent Jurnal. 2016; 8(2): 111-116. 

21. Hilda N. Pengaruh Pengawet Benzoat Terhadap 

Kerusakan Ginjal. Jurnal Keluarga Sehat 

Sejahtera. 2015; 13 (26): 14-21. 

 

 


