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INTRODUCTION: 

Glass ionomer cement (GIC) materials have been used in dentistry for multiple purposes. They are 

used as restorative materials, especially in the primary dentition and also as liners and bases, as 

fissure sealants and as bonding agents for orthodontic brackets.(1) (2)There are several types of 

glass ionomer cement and new modified types are also produced; while selecting the restorative 

material it is vital to understand the physical and mechanical qualities of different brands and new 

products. (3)Resin modified glass ionomer cements and bonded nanofiller technology have the 

advantage of improving the polish and esthetic properties of glass ionomers. (4)Although there are 

few studies on the mechanical characteristics of ordinary GIC and resin-modified GIC, there is not 
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enough information on new nanoparticle GIC. The therapeutic success of restorations in the oral 

context is determined by their long-term life.(5) 

The rough surface of dental restorations can cause increased friction and a high surface wear 

rate.(6) The surface roughness of a restorative material has a significant impact on its esthetic 

appearance, wear and lifespan.(7) Acidic liquids, such as soft drinks can cause restorative materials 

to degrade and they cause bacterial accumulation on the surfaces of restoration which will lead to 

the development of secondary caries and periodontal diseases.(8) High use of acidic beverages 

may be etiological and exacerbating factors in severe dental erosion.(9) Factors that produce 

surface alterations on enamel can also have an impact on the restoration's qualities. This affects 

the restoration's life, because the restorative material's final success is determined by how long it 

lasts in the oral cavity.(10) 

Chemical composition of the restorative material and external factors such as the 

finishing/polishing of the restoration may influence the surface roughness. Furthermore, the effect 

of a beverage on materials may be exactly proportional to the volume and frequency with which it 

is consumed.(11) Clinical acceptance is higher for restorative materials that meet the above 

requirements. The materials of choice for reconstructing such cervical lesions are resin composites 

and glass ionomer cements.(12). The aim of the study was to evaluate the surface roughness of 

two commercially available glass ionomer cements after immersion in different fruit juices. 

 

MATERIALS AND METHODS: 

The in-vitro study was carried out in the white lab of Saveetha dental college, Chennai, India. Two 

glass ionomer cement brands called D-tech and Shofu were used for the study. They were analysed 

using 2 different types of citric acid juices (grape and lemon). Totally 8 samples were prepared 

using addition silicone moulds. Disks of specified size and shape were fabricated using two 

restorative GIC. These 8 samples were tested for surface roughness before and after exposure by 

using 2 juices which were grape and lemon juice. The mould was slightly overfilled with glass 

ionomer cement and the sample was removed. Then it was smoothened by using a polishing bur 

and micromotor. All the specimens were subjected to profilometry analysis for the recording of 

initial surface roughness before being subjected to the experimental immersion procedure.  

Mitutoyo SJ-310 Stylus profilometer was used in this study.  Then the samples were further 

divided into subgroups of two samples each for each of the fruit juices and they were immersed in 

beakers containing juices at room temperature for a period of 7 days. Surface roughness was then 

again evaluated by a stylus profilometer using 2μm/60 degree angle and results were subjected to 

statistical analysis.Independent T test was conducted. 

 

RESULTS: 

The Ra, Rq and Rz value of the samples was obtained. In the present study, samples were subjected 

to lemon juice, grape juice and distilled water. The pre and post immersion Ra, Rq and Rz surface 

roughness mean values were 0.003, 0.004 and 0.05. (Table 1). The statistics was also analysed,  
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The difference between d tech and shofu was analysed. The results suggest that both d tech and 

shofu ra, rq, and rz values did not change after immersion in the fruit juices. No changes were seen 

in surface roughness values. Independent T test was done, This difference is statistically not 

significant p=0.166. (Figure 1) 

 
Figure 1: The bar graph depicts the association between types of GIC and the mean difference in 

the surface roughness Blue and orange denote the Ra mean difference value of d tech and shofu 

respectively, yellow and sky blue denotes the Rq mean difference value of d tech and shofu 

respectively, dark blue and brown denotes the Rz mean difference value of d tech and shofu 

respectively. No changes were seen in surface roughness values. Independent T test was done, 

This difference is statistically not significant p=0.166. 

Table 1: Mean, std deviation and significance values between the groups 

 Groups Mean Std. Deviation Significance 

Ra D tech 0.003 1.679 0.166 

 Shofu 0.003 1.679 

Rq D tech 0.004 0.00 

 Shofu 0.004 0.00 

Rz D tech  0.050 0.002 

 Shofu 0.050 0.001 

DISCUSSION: 
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Erosion of the tooth surface might occur as a result of food or drinks containing a range of acidic 

components.(13)The immersion regime used in the research was analogous to an individual's 

intake of drinks. To neutralize the pH of the drinks, the pellets were rinsed in regular saline before 

and after each immersion. (14)These cations eventually disperse outward to reach the surface. As 

the concentration of metal ions in the matrix falls, more ions around the glass particles are 

removed, resulting in more dissolution of the GIC. (15)As a result, the GIC's exterior surface 

becomes more void and rugged, with protruding undissolved glass fragments. As a result, 

prolonged exposure of the glass ionomer material to low pH liquids would result in altered surface 

roughness.(16) 

The ongoing development of novel restorative materials has resulted from the hunt for an optimal 

restorative material to replace tooth tissue with adhesive and caries protective qualities, as well as 

a straightforward clinical application process. (17,18) Surface roughness and microleakage of 

eroded tooth-colored dental restorative material was evaluated in a study. All types of glass 

ionomer cements were eroded after exposure to the acidic drink.(19) Filtek Z250 and Ketac Molar 

Easymix showed more microleakage in the study groups.(20)In our study, there was no alteration 

in surface roughness value evident after exposure of D tech and shofu GIC to lemon and grape 

juice. (21) 

The interaction of a conventional GIC, two resin-modified GIC and two compomers with acidic 

juices was investigated in a study. (22)They concluded that conventional GIC gets dissolved 

completely in apple and orange juice, but survives in Coca-Cola juice with a significantly reduced 

hardness after one year. Fruit juices pose a great erosive threat to tooth coloured restorative 

materials.(23) (24) The limitations of our study is small sample size and we immersed the GIC 

samples for only 7 days. In future, we can follow long term immersion protocols for a period of 

six months to a year and analyse the surface roughness properties of different types of GIC such 

as conventional, resin modified and nano particle added restorative materials. 

 

CONCLUSION: 

Lemon and grape juice evaluated in this study did not alter the surface roughness of the tested 

restorative materials. It is concluded that there are no significant changes in the surface roughness 

of both D Tech ahd Shofu brand glass ionomer cement. 
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