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ABSTRACT:  

Introduction: The popularity of esthetic tooth-coloured restorations has increased as a result of high 

demands for pleasing appearance and patient concerns about the use of restorations which are not 

tooth coloured. These high demands led their wide use in restoring the carious and non- carious 

cervical lesions. 

Material & Methods: Universal nanohybrid composite (3M Filtek Z250) and Light cure Glass 

ionomer cement (GC Fuji II LC) were used as a restorative material. Total 30 specimens were tested 

and divided into three groups based on different mouthwashes. Teflon mold of 8 mm diameter and a 

2 mm thickness, samples of each material were prepared. Overflow of excess material was achieved 

by placing a transparent mylar strip. In order to ensure smoothness and light refraction, glass surface 

was used. Both the restorative material were light cured with LED light (Woodpecker, Mainland, 

China) according to manufacturer’s instructions. Then the specimens were polished subsequently 

with coarse, medium, fine and super fine polishing disc of Super snap polishing kit (Shofu, Kyoto, 

Japan) according to manufacturer’s instructions by using a low-speed handpiece at a rpm of 

approximately 12000-14000. Surface roughness was then tested using surface profilometer (Surftest 

211, Mitutoyo, Tokyo, Japan). 

Results: One-way analysis of variance (ANOVA) was performed. While the Wilcoxon test was used 

for paired comparison of the data before and after immersion. All the data were evaluated with 95% 

of confidence p> 0.05. 

Conclusion: Hence within the limitations of this study, there was no significant differences between 

the materials before and after immersion in mouthwashes. This is of utmost importance as any 

surface roughness can lead to plaque accumulation and bacterial retention. 
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Introduction: 

The popularity of aesthetic tooth-coloured restorations has 

increased as a result of high demand for pleasing 

appearance and patient’s concerns about tooth-coloured 

restorations.[1] There has been also an increase in use of 

light cure materials for restorations due to its ease of 

manipulation and application.[2] While conventional 

glass ionomer cements (GIC) have widely been used in 

restoring the carious or non-carious cervical lesions since 

ages. Low thermal co-efficient expansion, 

biocompatibility, adherence to tooth structure, 

antibacterial activity, and anticariogenic capacity are all 

properties of GICs.[3] [4] The development of cracks and 

gaps, poor polishability, sensitivity to dehydration, and 

moisture contamination during the early phases of setting 

are some of its less desirable physical and mechanical 

characteristics. Thus, light cure GICs (GC Fuji II LC) 

was introduced and can be used as direct restorative 

material, that have overcome the early moisture 

sensitivity and poor mechanical qualities.[5] Nanohybrid 

Composites are restorative materials that bond to the 

tooth with a compatible bonding method and have a 

variety of benefits, including improved aesthetics along 

with a minimal preparation of the cavity. Whereas similar 

to this nanohybrid composite, Light cure GICs also 

include a resin monomer polymerization that can be 

activated chemically or by light in addition to the 

conventional acid-base reaction. More and more studies 

are proving that nanohybrid composites are durable 

material for restoring Class I, II and even Class V 

cavities.[6] It is necessary to isolate the tooth properly 

and a method of incremental layering is currently 

practiced. This layering of RBC enhances light 

penetration, enabling complete polymerization and is 

believed to lower the overall polymerization shrinkage. 

However, this technique results in the restoration voids 

and also is time-consuming. So, bulk-fill resin composites 

are developed to make the placement of direct composite 

restorations easier and faster. Manufacturers claim that 

these resin composites can be effectively 

photopolymerized at depths up to 4-5 mm while 

maintaining minimal polymerization shrinkage stress, 

setting them apart from all other groups of resin 

composites fundamentally. While the composition of the 

light cure GIC is similar to that of conventional GIC, 

however, 2-hydroxyethyl methacrylate (HEMA) is 

commonly used as the polymerizable resin monomer in 

light cure GICs. Due to its hydrophilic composition, 

HEMA in light cure GICs causes a larger water uptake and 

swelling of the resin matrix, which may degrade the 

cement's mechanical properties. 

Dental restorative material’s surface texture, 

microhardness and roughness is an important factor to be 

taken into consideration to avoid future plaque 

accumulation which can further lead to porosities and 

degradation of restoration. Both internal and external 

factors can affect the surface roughness of dental 

materials. Rough surfaces accumulate more plaque than 

smooth surfaces, material is more easily worn. An 

increase in the roughness of restorative materials' 

surfaces is a precursor to bacterial colonization and a risk 

factor for developing gingival and periodontal diseases in 

the future. The longevity of tooth-coloured restorations 

depends on several factors, one of which is their ability to 

resist degradation in the oral environment. Water sorption 

is a diffusion-controlled process that may lead to chemical 

deterioration of the substance and a number of negative 

effects, including residual monomer release and filler-

polymeric matrix debonding. This procedure may 

decrease the mechanical properties, as a result there is 

loss of hardness and thus the material becomes more 

soluble. The quantity of leachable, unreacted monomers 

is considered to be the causative factor for the solubility 

of resin composites. 

The oral environment has a major influence on the 

restorative material. The use of food, beverages, liquids, or 

mouthwashes affects the surface roughness of the 

restorative material. Patients who are unable to 

consistently maintain acceptable levels of plaque with 

mechanical procedures alone can benefit significantly 

from the supplementary use of antimicrobial mouthrinses. 

Mouthwashes often contain water, antimicrobial agents, 

salts, and, occasionally, alcohol. The pH of mouthwashes 

can vary depending on the proportion of these ingredients. 

Mouthwashes can also cause surface deterioration and 

softening because they lower the oral pH, which 

increases composite’s sorption and solubility. These 

acidic solutions are known to be able to alter the organic 

structure of resin composites. For aesthetic purposes, 

patient comfort, and material longevity, a restoration's 

surface properties are utmost important. 

Aim: 

To evaluate the effect of commonly used eucalyptus 

based (Listerine) and chlorhexidine-based mouthwashes 

http://www.jchr.org/
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(Hexedine) on the surface roughness of universal 

nanohybrid composite (3M Filtek Z250) and light cure 

glass ionomer cement. (GC Fuji II LC) before and after 

immersion. 

Material & Methods: 

Total 30 specimen were tested. Two different restorative 

materials 3M Filtek Z250 XT and GC Fuji II LC were 

tested in three different mouthwashes i.e. Hexedine, 

Listerine and artificial saliva. Thus, in total 30 specimens 

were tested. These were divided into three groups based 

on different mouthwashes. 

Group 1: Hexidine 

 

Group 2: Listerine Group 3: Artificial Saliva 

A Teflon mold of 8 mm diameter and 2 mm thickness was 

used to make samples of each material. 

 

.(Figure 1) 

 

 

Figure 1 – Disc of a respective material made using the 

Teflon mold 

Overflow of excess material was avoided by placing 

transparent mylar strip between them. (Figure 2) 

 

 
Figure 2 – Mylar Strip placed over the mold 

 

Also, in order to ensure smoothness and light refraction, 

glass surface was used beneath the moulds. (Figure 3) 

 

 
Figure 3 – A glass strip placed over the mold to ensure the 

removal of the excess 

Both the restorative materials were then polymerized with LED light (3M Elipar DeepCure-S LED Curing Light)) according 

to manufacturer's instructions. ( Figure 4) 

 

  

Figure 4 – Polymerization of the mold using LED light Figure 5 – Readings obtained on surface profilometer 

http://www.jchr.org/
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Further, the specimens were polished subsequently with 

coarse, medium, fine and super fine polishing discs of 

Super snap polishing kit (Shofu, Kyoto, Japan) as per 

manufacturer's instructions by using a low-speed 

handpiece at a rpm of approximately 12000-14000. Then 

the surface roughness was tested using a surface 

profilometer (Surftest 211, Mitutoyo, Tokyo, Japan). the 

bottom surface was coded with a number for easy 

identification of the specimen. All the specimens were 

then placed in artificial saliva in sterile boxes for 12 hours 

to replicate clinical condition of few hours in saliva 

before immersion into mouthwashes. 

Then 10 specimens were dipped in group 1-Hexidine 

group for 21min and other 10 specimens were dipped in 

Group 2 Listerine group for similar 21min and other 10 

specimens in Group 3- artificial salivary substitute for 12 

h at 37°C. This constituted one immersion cycle. Likewise, 

this immersion cycle was repeated 8 times which 

corresponds to the continuous usage of 6 months. The 

surface roughness of all specimens were evaluated using 

a profilometer. (Figure 5) The surface roughness data for 

each specimen was calculated by taking the arithmetic 

average of the measurements taken three times from each 

specimen, from the middle point of the specimens and 

respective data were collected. 

 

Results: 

Statistical analyses were performed with SPSS version 

2.0 software (SPSS Incorporated, Chicago, USA). p value 

of less than 0.05 was considered statistically significant 

for all tests. One-way analysis of variance (ANOVA) for 

the evaluation of surface roughness data was performed. 

While the Wilcoxon test was used for paired comparison 

of the data before and after immersion. All the data were 

evaluated with 95% of confidence intervals. 

The mean and standard deviation of the materials before 

and after immersion are shown in Table 

 

1. There were no significant differences between the 

materials before and after immersion in mouthwashes (P 

> 0.05). According to data, within the post immersion 

values the highest mean value for surface roughness was 

presented in 3M Filtek Z250 XT Universal nanohybrid 

restorative composite in Listerine (Group 2) at the end of 

immersion time. There were no significant differences 

between the surface roughness values of specimens kept 

in storage solution for each material. 

Table 1: Surface roughness of 3M Filtek Z250 XT and GC Fuji II LC before and after immersion in different mouthwashes. 

 

Materials  Chlorhexidine Listerine Artificial Saliva 

3M Filtek Universal Restorative 

Nanohybrid Composite 

 

 

Before immersion 

 

 

0.81±0.39 

 

 

0.79±0.44 

 

 

1.21±0.20 

After immersion 1.21±0.40 1.34±0.37 1.24±0.29 

 

GC Fuji II LC 

 

Before immersion 

 

1.11±0.35 

 

1.03±0.32 

 

1.25±0.30 

 After immersion 1.32±0.41 1.33±0.37 1.29±0.35 

Discussion: 

Dental restorations are made of materials that resemble 

natural tooth structure. Restorative materials are 

anticipated to have physical, mechanical, and aesthetic 

properties similiar to tooth tissues and contact enamel 

surfaces. Regarding the aesthetic qualities of dental 

restorations, surface roughness is a crucially valuable 

parameter. The effect of mouthwashes on the surface 

roughness of nanohybrid composites and light cure glass 

ionomer cement is a subject of significant interest due to 

its potential implications for the longevity and aesthetics 

of restorative dental work. Several in vitro studies have 

sought to investigate this phenomenon and shed light on 

the impact of various mouthwashes on these 

http://www.jchr.org/
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materials.[10][11][12] 

Some investigations have been done to examine the 

effects of mouthrinses on the surface characteristics of 

aesthetic restorative materials under various exposure 

regimes.[11] In this study, the specimens were subjected to 

immersion cycles in the mouthwashes tested and artificial 

saliva, with each cycle consisting of complete immersion 

in a mouthwash for 21 min (equivalent to 3 weeks of use) 

and then in saliva for 12 h straight. This was done in 

accordance with the in vitro model proposed by Armas-

Vega et al. [16] Artificial saliva was employed to hydrate 

material specimens and to replicate washing action of the 

oral cavity. 

According to obtained results of the current study, 

surface roughness does not show a significant difference 

between neither the mouthwashes nor materials. Usually, 

it is expected that 3M Filtek Z250 XT with its filler 

particles would have a higher surface roughness after 

polishing. Some studies have shown that resin modified 

composites with smaller particles have a higher gloss and 

lower surface roughness after polishing. In the present 

study, the values of average mean for all tested materials 

before and after immersion and polishing were within 

varied ranges. This suggests that the composition of the 

materials may be responsible for these differences. 

According to research conducted by Bollen et al. [17] on 

the relationship between titanium implant Ra values and 

bacterial adherence, the crucial surface roughness (Ra) 

for bacterial colonisation is 0.2 µm. Surface roughness 

more than 0.2 µm is anticipated to greatly increase dental 

plaque accumulation, bacterial adhesion, and acidity, all 

of which act on material surfaces and raise the risk of 

caries. [17] 

Gladys et al. [19] found that for the GICs, a material with 

small particle sizes (Photac Fil, mean particle size 5.56 m) 

was 10 times rougher after polishing than Ionosit Fil, 

which had larger particles and a mean particle size of 9.3 

m. Therefore, a smoother surface is not always present in 

materials with minute particles. As a result, other factors 

such variations in particle size, distribution, and quantity, 

as well as interfacial interaction between particles and the 

matrix, may affect how a material's surface is finished.[20] 

Previous research demonstrated that the pH and acidity of 

material samples were related to their surface 

deterioration.[21] Acidity may cause RBC materials to 

erode more severely, soften polymer matrixes, affect 

increases in dissolving, dislodge filler particles, and 

diminish surface hardness. Mouthwashes contain organic 

acids, alcohol, detergents, emulsifiers, and other 

chemicals that can damage restorations and soften their 

surface.[21] 

Thus, with all the limitations of this study, the influence of 

different mouthwashes on the surface roughness of 

universal nanohybrid composites and light cure glass 

ionomer cement is a subject that requires careful 

consideration and thus justifying the need of this current 

research. 

 

Conclusion: 

Within the limitations of this study, it can be concluded 

that there is no statistical difference in surface roughness 

between the three groups. Surface roughness is one of the 

most crucial parameters that should be taken into 

consideration as it can further lead of plaque 

accumulation and cause deterioration of restorations. 

Mean value of 3M Z250 XT has been found to be highest 

in Group 2 of Listerine. Hence, proper finishing and 

polishing sequence has to be followed. 
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