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Abstract  

 

Introduction: Nano field composites have recently been developed to improve optical and physical properties 

of resins. Consumption of certain beverages may affect the esthetic and physical properties of the resin 

composite, thereby undermining the quality of restorations.The aim of the study is to assess the colour stability 

of a nano hybrid composite  after immersion in different temperatures of tea and coffee.  

Materials and methods: In our study we used Ez Fill nanohybrid composite,coffee and tea solutions used as a 

staining agent in this study. We took 10 test samples which were prepared in the form of disks measuring 10 

mm in diameter and 2 mm in thickness. Each disc was prepared using a Teflon mold of this size.The mold was 

filled with nanohybrid composite,light cured for 20 secs. Then all the specimens were polished and labeled, then 

the pre and post value of colour stability of specimens was measured using the VITA spectrophotometer after 

immersion in different temperatures of tea and coffee.Mean and standard deviation for ΔE value was calculated 

using a one way Anova test. 

Results: Pre-immersion and post-immersion values of each composite specimens were recorded and the change 

in the color (ΔE*ab) was calculated for each specimen.We compared the colour stability of each composite 

specimen after immersion in hot and cold coffee and tea solutions, and distilled water for 24 hrs. In group 1 the 

lowest ΔE mean value was recorded as 6.465, whereas in group 2, highest mean value 15.43 was recorded in 

cold coffee and tea solutions.The comparison of mean and standard deviation between two groups; p value 

(0.045) shows statistically significant. 

Conclusion: From the results obtained, we can conclude that nano hybrid composite showed significant 

discoloration when exposed to cold and hot temperatures.However, specimens kept at cold temperatures showed 

good colourstability,when compared to specimens stored at hot temperatures as it shows significant color 

changes. 
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1. Introduction 
 

Esthetics has been a significant factor in the 

advancement of dentistry and dental research. The 

development of tooth-colored restoratives that as 

nearly approximate the tooth as possible has been 

made possible by the drive toward a natural 

appearance. New restorative resins are being 

developed rapidly in response to the rising demand 

for cosmetic dentistry. The characteristics of the 

more recent universal composite systems 

incorporate those of the older hybrid and 

microfilled composites1. The mechanical and 

aesthetic capabilities of traditional resin-based 

composite have been enhanced by changing the 

fillers. Successful color matching of the restoration 

is one of the critical clinical requirements to 

increase the acceptance of any dental 

restoration.One of the most significant 

advancements in recent years has involved the 

application of nanotechnology to resin 

composites.Incorporating nanoscale fillers into 

composite resins is made possible by the use of 

nanotechnology. The advantages of resin 

nanocomposites are numerous, including improved 

mechanical and optical qualities as well as reduced 

wear in general2 .The nanofilled resin composite 

has particles that are 5 to 20 nm in size, but they 

are agglomerated into particle sizes that reach 600 

to 1400 nm, exceeding the sizes of the smaller 

particles in the nanohybrid resin composite. The 

nanohybrid resin composite has particles with sizes 

ranging from 40 to 3000 nm, whereas the 

nanofilled resin composite has particles with 

smaller sizes. With superior gloss, contemporary 

nanocomposites with particle sizes between 0.1 nm 

and 100 nm satisfy the aesthetic needs of the 

anterior aesthetic zone of the mouth3. 

 

Over the past two decades, considerable research is 

going on to improve the clinical performance of the 

material where the surface roughness and color 

stability parameter are being evaluated in 

accordance with the updated United States Public 

Health Service requirements. Both intrinsic and 

external causes may contribute to the discoloration 

of tooth-colored resin composite4-5. The Bis-GMA 

matrix's composition and the type of bonding 

between the fillers and matrix determine intrinsic 

variables.Toothdiscolouration of a colored resin 

composite caused by either intrinsic or extrinsic 

factors. Intrinsic factors depend on the composition 

of the matrix Bis-GMA, type of bonding between 

the fillers and matrix elements. Extrinsic factors 

such as adsorption or absorption of extrinsic stains 

pose a major problem for esthetic restorations, 

retention of colored substances from dietary 

constituents significantly contribute to the 

formation of extrinsic stains6. Surface smoothness 

of a restoration is associated with its inherent 

characteristics, such as the type of organic matrix, 

size, composition, and distribution of filler 

particles, also the material's exposure to low pH 

food, drinks, and mouth rinse solutions.7 

 

The capacity of the restoration to maintain the 

original colour is known as colour stability. Being a 

psychological issue, colour perception differs from 

person to person and can be expressed differently 

by many people. In order to solve this issue, colour 

assessment tools were used, and data was collected 

using the "CIE L*a*b* system. The "CIE L*a*b* 

system" analyses three-dimensional colorimetric 

measurement: "L* values" correspond to colour 

intensity, "a* values" to red and green content, and 

"b* values" to yellow-blue content. With 

subsequent formulation, the colour variations (E) 

are calibrated using the L*, a*, and b* values for 

each subsequent formulation.Only a few studies 

have shown the relationship between color stability 

and temperature variation in beverages8-9. Many 

studies  have been reported on the colour stability 

of composite resins, which is affected by filler 

particle size, beverage type, and pH. The goal of 

this study is to assess the colour stability of a nano 

hybrid composite  after immersion in different 

temperatures of tea and coffee.  

 

2. Materials and methods: 
 

In our study we used Ez Fill nanohybrid composite, 

coffee and tea solutions used as a staining agent in 

this study. We took 10 test samples which were 

prepared in the form of disks measuring 10 mm in 

diameter and 2 mm in thickness.  

 

Specimen preparation:  

Each disc was prepared using a Teflon mold of this 

size.The mold was filled with nanohybrid 

composite,light cured for 20 secs. Then all the 

specimens were polished and labelled , then pre 

value of colour stability was measured using the 

VITA spectrophotometer. The prepared specimens 

were divided into 2 groups; group 1 :  5 composite 

specimens were separated and immersed in hot 

coffee and tea solution and group 2: other 5 

specimens were immersed in cold coffee and tea 

solutions (Figure1). Hot Coffee and tea solution 

was prepared by dissolving 1.3% of commercially 

available coffee and tea powder in 150 ml of 

distilled water and it was boiled for 50 to 60 degree 

celsius for 10 mins and then filtered through filter 

paper. Cold coffee and tea solutions were prepared 

the same as hot solutions and it was stored in a cold 

room at -20 degree celsius (Figure 2). After 24 hrs, 

all the composite specimens were taken out, 

allowed to dry and colour stability was checked, 

post values noted and statistically analysed. The 
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total colour difference ΔE for each disk sample was 

calculated using the following equation:  

ΔE*ab = [ (ΔL*)2+ (Δa*)2+ (Δb*)2 ]½ ΔE*ab = is 

the difference in color, ΔL* = is the difference in 

brightness values (L2 –L1). “L1” indicates the pre 

staining value, “L2” indicates the post staining 

value and “L” indicates the brightness. Δa* = is the 

difference in the red green scale (a2– a1). a1 is pre 

staining value, a2 is post staining values, Δb* = 

determines the difference in yellow blue scale (b2 – 

b1).Mean and standard deviation of ΔE values for 

each composite was calculated using one way 

Anova test. 

 

Figure 1: Polished composite specimens; Ez Fill nano hybrid composite 

 
 

Figure 2: Prepared coffee and tea solutions and distilled water used for storing composite specimens 

 
 

3. Results 

 

Pre-immersion and post-immersion values of each 

composite specimens were recorded and the change 

in the color (ΔE*ab) was calculated for each 

specimen.We compared the colour stability of each 

composite specimens after immersion in hot and 

cold coffee and tea solutions, and distilled water for 

24 hrs (Figure 3). Mean and standard deviation for 

ΔE value was calculated using a one way Anova 

test. On comparing group 1 composite specimens 

exhibited the lowest ΔE mean value was recorded 

as 6.465, whereas in group 2 , highest mean value 

15.43 was recorded in cold coffee and tea 

solutions.  

 

Here higher the ΔE value lesser the color stability, 

in our study we found that composite specimens 

stored in hot coffee and tea solutions exhibited 

higher ΔEvalue, this indicates nano hybrid 

composite produce less colour stable which can 

cause tooth discoloration. So the composite 

specimens which are stored under The colour 

stability between the two groups of composite 

specimens were compared statistically and it was 

found to be significantly different from the control 

group (P< 0.001). The difference in the p value was 

found to be 0.045 this indicates that it is 

statistically significant. There was no significant 

difference between the 2 groups of composite 

specimens when it is exposed to two different 

temperatures (Table 1). 
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Figure 3: Bar graph represents the comparative analysis of colour stability of composite specimens after 

immersion in distilled water, hot and cold beverages.Here it indicates composite specimens stored in hot coffee 

solutions exhibited higher ΔE value. 

 

 
Table 1 : This represents one way anova analysis showing the comparison of mean and standard deviation 

between two groups; p value (0.045) shows statistically significant. 

 

4. Discussion 
 

Color stability constitutes one of the major 

preliminary factors influencing esthetic outcome 

and the clinical performance of composite 

restorations. Color alterations and surface 

deteriorations observed during clinical longevity 

could be related to both the material itself and the 

habitual factors of the individuals.20 In the present 

study in order to eliminate composite-related 

factors affecting polymerization variability of 

materials with different filler size, percentage, and 

monomer type, a nanohybrid composite, Filtek 

Z550, was selected. One of the primary initial 

elements determining the aesthetic success and 

clinical performance of composite restorations is 

colour stability. During clinical longevity, colour 

changes and surface deterioration may be seen. 

These changes may have been caused by both the 

material itself and habitual habits of the people. A 

nanohybrid composite, Filtek Z550, was chosen for 

the current study in order to avoid composite-

related issues that may affect the polymerization 

variability of materials with various filler sizes, 

percentages, and monomer types.21 We used 

staining agents that are widely used in daily life 

such as coffee and tea which have a high potential 

for staining tooth-colored restorative materials. In 

our present study we used Ezfill nano hybrid 

composite, whereas a study done by Reddy et al. 

examined the effect of cola, coffee, and tea on the 

colour stability of nano, microhybrid, and hybrid 

resin composites. This study results showed that 

nanofilled composites have less colour change than 

microhybrid and hybrid composite resin.22 

 

A study done by Ruyter et al showed that tea and 

coffee contain yellow colorants, which have 

different polarities.This study illustrated that higher 

polarity components present in tea are eluted first 

and lower polarity components in coffee eluted 

later. Therefore, the discoloration caused by tea 

was triggered by the adsorption of polar colourants 

onto the surface of materials, which may be 

cleaned regularly by brushing the teeth. Contrarily, 

discoloration of coffee was caused due to 

adsorption and absorption of colourants. Due to the 

polymer phase's compatibility with the yellow 

coffee colourants were absorbed and penetrated 

into the materials' organic phase.23The results of 

the current study demonstrated that nano hybrid 

composites immersed in hot tea and coffee 

solutions had unacceptable discolouration (ΔE = 

6.465). Al-Haj Ali et al. conducted a similar study 
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in which they looked at the colour stability of nano- 

and microcomposites in relation to typical soft 

beverages. This study shown that all soft drinks 

have higher colour stability with microhybrid 

composite.24 Kheraif et al. previously investigated 

the impact of coffee, tea, cola, and distilled water 

on the colour stability and degree of conversion of 

nano- and microhybrid composites. This study 

findings demonstrated that as compared to 

microhybrid composites, colour stability and 

discolouration were significantly lower in 

nanohybrid composites with a high conversion 

degree.25 

 

Nanohybrid composites, on the other hand, are 

made up of agglomeration particles known as 

nanoclusters. Due to their high water absorption 

capacities, these particles may be less resistant to 

discolouration than silicon-zirconia micron-sized 

fillers in microhybrid composites. In comparison to 

microhybrids, smaller filler particles are removed 

during polishing and finishing procedures in 

nanohybrids, and small voids remain at the surface 

of the restorative material. This benefit of 

nanohybrid composites does not appear to make 

them stain-resistant.26-27 The first hypothesis was 

accepted since numerous studies also indicated that 

the kind and mode of light-curing devices had an 

impact on the colour of the nanohybrid composites. 

Also colour variations were also noticeable 

between beverages and immersion times.28-29 The 

influence of Light Curing Modes on the Color 

Stability of a Nanohybrid Composite Immersed in 

Different Beverages was investigated by Ozan G et 

al. According to this study, nanohybrid resin 

composite's colour stability is also influenced by 

the light-curing method. When kept in hot coffee 

and tea solutions, nano hybrid composite 

specimens within the subjects of our study exhibit 

noticeable discolorations. Therefore, the future 

scope of our study will include more sample sizes 

with different types of composite resins and its 

effectiveness of colour stability on coloured foods 

and drink.30 

 

5. Conclusion 
 

Considering the obtained results, consumption of 

hot and cold beverages have influence on tooth 

discolouration over composite restoration.From the 

results obtained, we can conclude that nano hybrid 

composite showed significant discoloration when 

exposed to cold and hot temperatures.However 

specimens kept at cold temperatures showed good 

colourstability,when compared to specimens stored 

at hot temperatures as it shows considerable color 

changes. 
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Section A-Research paper 

Comparative Evaluation of Colour Stability of Nano Hybrid  

Composite After Immersion in Different Temperature of Tea  

and Coffee - An Invitro Study  
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