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Abstract---Objectives: This study's goal was to compare the mean 

surface roughness of nano hybrid and micro hybrid composites using 

a one-step polishing method. This comparison was made based on the 

idea that a material with reduced surface roughness will exhibit 

superior perishability, aesthetics, surface & optical properties, which 
means less wear, less staining, low plaque, and low caries rate. 

Methodology: This comparative study was carried out in April 2023 at 

the Ayub Medical College in Abbottabad, Pakistan, with a sample size 
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of 100 (50 in each group), determined by the WHO calculator. Using a 

mechanical stainless steel template, 120 composite resin specimens 

mounted on acrylic blocks with dimensions of 2 mm x 3 mm x 3 mm 

were created. Results: 100 samples, separated into two groups, were 
used in this study. According to descriptive statistics, mean surface 

roughness and standard deviations for Nano hybrid composite in 

Group A were recorded as 0.076+0.025 and for Micro hybrid 

composite in Group B, they were 0.001+0.036. Conclusion: After 

polishing with a one-step procedure, there is a noticeable difference 

between the surface roughness of nano hybrid and micro hybrid 
composite resins, indicating that the former has higher polish ability 

than the latter. As a result, nano hybrid composite has better surface 

and optical properties and may be utilized more frequently with better 

outcomes than micro hybrid composite. 

 
Keywords---composite resins, dental polishing curing light, surface 

properties. 

 

 

Introduction 

 
Dental resin-based Considering their strength and aesthetics, composites are 

being employed more frequently in restorative dentistry. Composites come in a 

variety of brands and are applied to both front and back teeth.1 One technique to 

categorize composites is based on the filler content since the fillers used in 

composite resins directly affect their physical features. A more recent class of 
materials called hybrid composites includes sub-micron (0.02-0.04 micron) and 

micron-sized (1-3 micron) particles. The mixing of various sized filler particles 

significantly increases this class's wear resistance.2 Micron-sized particles make 

micro hybrid composites unique. By incorporating uniformly stacked micro fillers 

between bigger particles, the micro hybrids are more publishable and achieve 

greater optical colour improvement.1 

 

The most recent member of the family of resin composites to incorporate pre 

polymerized nano fillers in an aggregated condition, 0.4 m silica fillers, and 

independently dispersed nanoparticles of 0.05 m is called a nano hybrid.3 These 

resins exhibit improved mechanical qualities, increased surface perishability, less 
polymerization contraction, and improved aesthetics. Polishing depends on the 

filler's morphology, composition, and size in a composite. Even after using 

polishing, the surface will be rougher with larger and more fillers. The success of 

composite restorations in restorative treatments is greatly influenced by the 

surface characteristics. Because there is increased friction stress, composite 

surfaces that are not polished wear more quickly.4 Additionally, rough surfaces 
are more likely to attract stains and plaque, aggravate periodontal disease, 

increase the risk of caries, and are unsightly. Abrasives (polishing pastes), two-

step rubber or silica abrasive burs, and one-step optrapol have recently been 

developed.5 A revolutionary polishing method called OptraPol® (Ivoclar-Vivadent) 

uses micro-fine diamond crystals as filler (72 wt.%). OptraPol creates composite 
restorations that are incredibly aesthetically pleasing and have a lovely gloss. 

Restorations are polished in a single stage to a high shine.6 
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This study's goal was to compare the mean surface roughness of nano hybrid and 

micro hybrid composites using a one-step polishing method. This comparison was 

made based on the idea that a material with reduced surface roughness will 
exhibit superior perishability, aesthetics, surface & optical properties, which 

means less wear, less staining, low plaque, and low caries rate. This will aid in 

gaining a better understanding of the characteristics of composite resins. When 

compared to other restorations, a polished restoration offers a smooth, shiny 

surface with a number of advantages, from aesthetics to longevity and survival 

rate. 
 

Methodology 

 

This comparative study was carried out in April 2023 at the Ayub Medical College 

in Abbottabad, Pakistan, with a sample size of 100 (50 in each group), determined 
by the WHO calculator. Using a mechanical stainless steel template, 120 

composite resin specimens mounted on acrylic blocks with dimensions of 2 mm x 

3 mm x 3 mm were created. 50 specimens of the Nano hybrid composite were in 

Group A, while 50 of the Micro hybrid composite were in Group B. The molds 

were attached to a piece of Mylar. It was supported by a 1 mm thick, specifically 

made glass slide. The study's inclusion requirements called for sound acrylic 
blocks with dimensions of 2 mm by 3 mm by 3 mm and composition resins that 

were specified.6 While specimens that were fractured or porous were not included 

for the investigation. A single increment of composite resin was applied, followed 

by the application of another mylar strip, a glass slide, and one more mylar strip. 

According to guidelines, light cure polimerization was performed using an LED 
light (Eliper Free Light, 1000 mW/cm2, 3M ESPE, USA) for 30 seconds while 

moving.7 Optra pol, a one-step polishing method, was employed. The polished 

surface of the light-cured samples was then cleaned by running them under water 

for 10 seconds. The PSRT model no. TR-100, which measured surface roughness 

(Ra in microns) of composite resin, was then used to take the reading. The 

outcomes were evaluated and charted in a predesigned proforma.6 

 

SPSS version 27.0 was used for the statistical analysis of the data that had been 

gathered. "Ra" is the major quantitative result variable we are interested in. The 

obtained data's mean Ra + SD was calculated. The mean surface roughness (Ra) 

of the aforementioned Nanohybrid and Microhybrid composite resins were 
compared using the student t test, with a p value of 0.05 being considered 

statistically significant. 

 

Results 

 

100 samples, separated into two groups, were used in this study. According to 
descriptive statistics, mean surface roughness and standard deviations for Nano 

hybrid composite in Group A were recorded as 0.076+0.025 and for Micro hybrid 

composite in Group B, they were 0.001+0.036, as shown in Table 1. Using a 

student t test to compare the mean Ra of the two composites, the p value was 

0.0012, which is regarded as significant. Table 2 gives a description of this. 
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Variables Mean SDs 

Group A (Nano hybrid 

Composite) 

0.076 0.025 

Group B (Micro hybrid 

Composite) 

0.001 0.036 

Table 1: Mean surface roughness and standard deviation 

 

 t value Df P value Cl 

2.1608 118 0,00012 95% 

Table 2: Student T test to compare mean RA between 2 groups 

 
Discussion 

 

Resin composites, which are tooth-colored filling materials as opposed to 

amalgam, were first introduced in the early 1960s. Composites have been the 

material of choice for restorations due to its unmatched aesthetic and mechanical 
characteristics, minimal intervention techniques, and use in dental implants.8 

Surface features of a material have an impact on its optical properties. The 

purpose of polishing is to give a surface shine without any blemishes. A polished 

and shiny resin composite surface makes it more durable and long-lasting. Due to 

its combined higher strength, increased aesthetics, reduced wear, colour stability, 

and enhanced polished surface, micro hybrid and nano hybrid composites are 
utilized widely nowadays.9 

 

This study's findings revealed several descriptive data. For the Nano hybrid 

composite in Group A, the mean surface roughness and standard deviation were 

calculated as 0.076+0.025. While for the Micro hybrid composite, the mean 
surface roughness and standard deviation were observed as 0.001+0.036. These 

findings appear to be consistent with data from a study by Dutta S. et al. who 

found that nano hybrid composites exhibit the least surface roughness and the 

best polish ability compared to micro hybrid composites. Contrarily, it was 

demonstrated in a different study by Gaviria-Martinez et al.10 that the surface and 

optical properties of both micro hybrid and nano hybrid composites were nearly 
identical. 

 

When applying the student t test to compare the mean surface roughness (Ra) of 

the two composites, the p value was 0.0012, which is regarded as significant. This 

demonstrates that nano hybrid composites are found to have lower mean surface 
roughness than micro hybrid composites, demonstrating that the former is more 

polish able and has superior surface & optical properties than the latter. These 

findings are in line with studies conducted by Naser-Alavi et al.11 and 

Amaya‐Pajares et al.12, which demonstrated that nano hybrid composites show 

better polish ability than micro hybrid composites. However, it was found in 

another study by Kim et al.13 that nano hybrid composite had lower smoothness 
and polish ability to micro hybrid composite. Because nano hybrid composite has 

a lower surface roughness and better polish ability than micro hybrid composite, 

this study's findings are encouraging and consistent with many earlier 

investigations.14 
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This will aid in the careful selection of composite resins so that it can be 

determined which one would work best for clinical procedures and educational 

purposes. The fact that several market brands of micro hybrid and nano hybrid 
composites may have been examined for their qualities may be one of the study's 

weaknesses. To boost the accuracy of results, several polishing processes must be 

employed to compare surface roughness. More comparative and descriptive 

research is therefore needed in this area. 

 

Conclusion 
 

After polishing with a one-step procedure, there is a noticeable difference between 

the surface roughness of nano hybrid and micro hybrid composite resins, 

indicating that the former has higher polish ability than the latter. As a result, 

nano hybrid composite has better surface and optical properties and may be 
utilized more frequently with better outcomes than micro hybrid composite. 
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