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of Two Types of Composites
Dipti Barve1, Pranav N Dave2, Meenal N Gulve3, Mohammed AK Meera Sahib4, Fariha Naz5, Saquib A Shahabe6

Ab s t r ac t​
Objective: The objective of the present in vitro study was to assess the influence of commonly consumed beverages on the microhardness of 
microhybrid and nanofilled composite resins.
Materials and methods: Two hundred and forty cylindrical specimens were produced using circular aluminum molds of an internal diameter 
of 10 mm and a thickness of 2 mm, 120 samples each from microhybrid composite (Filtek Z250, 3M, ESPE, USA) and nanofilled composite (filtek 
Z250, 3M, ESPE, USA). They were divided into 4 subgroups of 30 specimens each. These specimens were immersed in distilled water, tea, coffee, 
and cola drink, respectively. Microhardness was calculated using Vickers microhardness tester (MMT-X7 Matsuzawa, Japan). Data were statistically 
analyzed using paired t-test and one-way analysis of variance (ANOVA) using Tukey’s correction was used for multiple subgroup comparison.
Results: Microhardness of both the composites reduced after immersing in different beverages compared to water. Nanofilled composites 
showed more change in microhardness than microhybrid composite. Cola caused a significant reduction in microhardness followed by coffee, 
tea, and water.
Conclusion: The beverages used have negative effects on the hardness of both the type of composites. The surface microhardness of nanofilled 
composite is significantly reduced when immersed in carbonated beverages like cola.
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In t r o d u c t i o n​
Dental composites are one of the most widely used esthetic 
restorative materials. Since their introduction in the 1960s, they 
have undergone a lot of evolution that resulted in the development 
of their different types.1 The presently available composites differ 
in their composition through a difference in organic chemistry 
and size, type, and a loading volume of filler particles. Many initial 
drawbacks of composites have been overcome through continuous 
research.1 Because of improved physical and mechanical properties, 
their durability is said to be increased in both anterior and posterior 
restorations.2

The most desirable properties of any restorative material are 
to withstand forces and any chemical challenges encountered in 
the oral environment. Only if these challenges are successfully met, 
the restoration will be able to serve for longer periods.3 There is 
a change in the pH of the oral cavity after the intake of different 
types of foods and beverages. In the case of natural tooth structure, 
there is demineralization or erosion when there is a drop in oral pH 
values. It can be anticipated that dental restorative materials are 
also prone to erosive attacks by low oral pH readings, this leads to 
the degradation of the composite surface integrity.4

So, exposure to dental restorative materials to food, acids, and 
enzymes can cause softening because of chemical degradation 
which may compromise the physiochemical properties of the 
materials.5 The current experiment was aimed to assess the impact 
of different beverages on the microhardness of microhybrid and 
nanocomposite materials.

Mat e r ia  l s a n d Me t h o d s​
Two hundred and forty cylindrical specimens were prepared using 
circular aluminum molds of an internal diameter of 10 mm and a 

thickness of 2 mm, 120 each from microhybrid composite (filtek 
Z250, 3M, ESPE, USA) and nanofilled composite (filtek Z250, 3M, 
ESPE, USA) (Fig. 1). The mold was positioned on a glass slab into 
which the composite was inserted in increments using a plastic 
instrument. Flash was removed, and the material was made blush 
with the top of the mold surface. A glass slide of 1 mm thickness was 
kept onto the mold and the specimen disk was light-cured using 
curing light (Spectrum; Dentsply Inc., Milford, DE 19960, USA) for 
40 seconds. Aluminum oxide disks were used to finish and polish 
the specimens (Sof-Lex, 3M ESPE, St. Paul, MN, USA) as per the 
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manufacturer’s instructions (Fig. 1). Procedures were employed by 
a single operator for all the samples for standardization.

After polishing, the composite cylindrical specimens were 
stored for 24 hours in distilled water for post-irradiation curing and 
then each group was distributed into 4 subgroups of 30 samples 
each (Fig. 2). After taking baseline readings for microhardness, the 
specimens were immersed in the beverages which were replaced 
daily, for a period of 15 days.

Group IA—30 samples of microhybrid composite immersed 
in tea.

Group IB—30 samples of microhybrid composite immersed 
in coffee.

Group IC—30 samples of microhybrid composite immersed 
in cola drink.

Group ID—30 samples of microhybrid composite immersed in 
distilled water (control group).

Group IIA—30 samples of nanofilled composite immersed in 
tea.

Group IIB—30 samples of nanofilled composite immersed in 
coffee.

Group IIC—30 samples of nanofilled composite immersed in 
cola drink.

Group IID—30 samples of nanofilled composite immersed in 
distilled water (control group).

Microhardness Testing
Before immersion in beverages, a baseline reading was taken 
for all the specimens in the designated group. Microhardness 
measurement (v1) of each specimen was recorded using a Vickers 
indenter (Fig. 3), with a load of 50 g for 20 seconds. After 15 days 
of immersion in solutions, specimens were taken out and blotted 
dry with absorbent paper and microhardness measurements were 
performed again (Fig. 4). These measurements were designated v2.

Statistical Analysis
Data were analyzed by SPSS version 18 (SPSS, Chicago, IL, USA). A 
paired t-test was applied for comparison of microhardness within 
each group after immersion in beverages. A p value of <0.05 was 
contemplated to be statistically significant. Also within the material 
statistical comparison of the change in microhardness was carried 
out. p values were calculated by one-way analysis of variance 
(ANOVA) using Tukey’s correction for multiple group comparisons. 
A p value of <0.05 was contemplated to be statistically significant.

Re s u lts​
The mean and standard deviation in microhardness values of the 
two restorative materials before and after immersion into distilled 
water and other beverages are calibrated (Table 1). For microhybrid 
and nanofilled composite, microhardness significantly reduced 
in all the groups after the exposure to the beverage (Fig. 5). For 
percentage change in microhardness, it was not significantly 

Figs 1A and B: (A) Microhybrid and (B) nanofilled composite samples 
immersed in different test media

Figs 2A and B: (A) Preparation of standardized composite specimen; (B) Prepared specimen of 10 mm diameter and 2 mm thickness








