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Abstract  

Aim and objective: To test the colour stability of acrylic denture base material that had been 

manually blended and rationed before being submerged in artificial saliva. 

Materials and Methods: The study groups consisted of group 1 which included handmixed 

specimens and group 2 comprising pre-measured specimens. The color stability values of these 

specimens were obtained from Konika Minolta Spectrophotometer. Both the specimens were 

immersed in artificial saliva for 1 week and color stability were again obtained and compared 

using independent T-test. 

Results: It showed that color stability values obtained from the spectrophotometer were better in 

pre-measured specimens. However, the obtained p value was 0.05 which makes the study non-

significant. 

Conclusion: Pre-measured samples provide better color stability in the long run of the denture. 

Clinical Significance: Measured values of polymer and monomer in the cold cure denture base 

material during manipulation of the material  provide better color stability signifying its long run. 
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INTRODUCTION 

Modern dentistry puts a lot of emphasis on aesthetics. Nowadays, prostheses and restorations are 

expertly crafted to perfectly complement the oral anatomy around them. Given that tone is one of 

an aesthetic restorative material's most alluring qualities, its success or failure may depend on 

how well it can maintain that colour over the course of its service life. The restorative material 

ought to be immune to colour changes in its natural state as a result. 

 

Humans eat food that has a lot of food colouring. Indian food is well renowned for having a lot 

of stain-resistant ingredients1. Furthermore, synthetic restorative materials including denture 

resins, restorative resins, and possibly even porcelain2 can get discoloured when using oral 

hygiene products and pharmaceutical oral rinses that contain chlorhexidine2. 

 

The capacity of a dental material to retain its original colour is referred to as colour stability. The 

surroundings of the mouth cavity are constantly changing. The presence of a microbial 

population, saliva, and regular consumption of coloured foods (chromatogens) can all affect the 

photostability of an aesthetic object3. However, colour stability is occasionally disregarded when 

selecting aesthetic dental materials in favour of other physico-mechanical considerations. 

Additionally, the clinician's access to a wide range of situations makes it very challenging to 

make an informed choice. A comparison of the different cosmetic dental materials' colour 

stability is needed to emphasise the significance of this criterion in the clinician's mind. 

Since colour stability of the acrylic resin used to make dentures is connected to the cosmetic 

replication of oral mucosa, it is a problem. Colorants in the denture base resin and other 

components should, therefore, hold their stability when making dentures. Several things might 

https://paperpile.com/c/WYxheU/8NeQ
https://paperpile.com/c/WYxheU/BEwb
https://paperpile.com/c/WYxheU/ibtQ
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cause acrylic resin to become discoloured. The degree of conversion and residual monomer are 

two fundamental factors that may have an impact on colour stability. Another likely cause of 

colour shift is porosity4. The causes are processing pressure or overheating. Dietary habits are 

associated with color stability of denture base resin. When exposed to certain liquids including 

tea, coffee, and wine, acrylic resins have been known to turn discolored. Cleaning products, 

tobacco, salivary composition, and denture hygiene practises are a few examples of extrinsic 

influences. 

Repairs made with stained resin are likely to look ugly. When choosing materials and techniques, 

colour change should be minimised for the best aesthetic impact; the material should be obvious. 

These resins shouldn't decay or change while being used in clinics, and colour and translucency 

should be maintained during manufacture. The colour stability criterion can offer crucial details 

about a material's suitability for use. 

Numerous articles published on various prosthetic dental topics5–15 was helpful to encourage and 

give the necessary motivation to carry out this study based on color stability of acrylic denture 

base material and its influence in the mixing technique of the in-context material. 

This study mainly emphasizes the color stability of acrylic denture base material in rationed 

mixture and hand-mixed mixture. 

 

MATERIALS AND METHODS 

Study Design  

Hand-mixed samples and pre-ratioed samples are included in the study and were both monitored 

for a week in artificial saliva [Figure 2]. A Konika Minolta spectrophotometer, model number 

CM-5, was used to examine the samples' colour stability. 

 

Preparation of Samples 

One group of samples was measured in accordance with the manufacturer's specifications. The 

samples were made using a dough approach and put in teflon moulds. Without measuring, the 

other group was combined. These moulds were filled with the samples after they had been 

kneaded and compacted. Both the category and number of samples might be chosen. They were 

taken out and cut down to create a flat surface. Only samples with flat surfaces were taken into 

account. These samples were used to evaluate the spectrophotometer's initial colour stability. 

These samples were wrapped in aluminium foil and submerged in fake saliva for a week. After a 

week, the samples were taken out of the solution and analysed once more in the 

spectrophotometer. 

  

 

 

https://paperpile.com/c/WYxheU/fyd9
https://paperpile.com/c/WYxheU/56yMa+uoNf4+f2g0n+BEIyJ+egn2o+QSUhp+ModSU+6pIYQ+ji693+mFaxj+v0d9o
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Data Collection and Tabulation 

 

A spectrophotometer [Konika Minolta- spectrophotometer CM-5, White Lab, Saveetha Institute 

of Medical and Technical Sciences, Chennai, Tamil Nadu, India] was used to measure the 

baseline colour values. In a spectrophotometer, the samples were inserted into a slot against a 

white background. The L*a*b* baseline values were noted. The CIE L*a*b* technique was used 

to measure the colour of the samples since it is effective at identifying colour differences. The 

colour difference (E*ab) between immersion and non-immersion was calculated using the 

formula 𝛥𝐸𝑎𝑏 = √𝛥𝐿2 + 𝛥𝑎2 + 𝛥𝑏2 . The results of the collected values underwent an 

independent T test (Table 1). 

 

RESULTS 

The significance of the T-test was 0.05(p0.05). The study's findings weren't statistically 

significant. The relationship between the E*ab value and a substance's colour stability is inverse. 

The results showed that the cold-cured acrylic denture base material that had been pre-ratioed 

had greater colour stability than the manually mixed samples. 

 

DISCUSSION 

Removable partial dentures (RPDs) that disclose little to no metal supporting components or 

retentive sections are becoming more desirable as a result of a growing emphasis on aesthetics in 

dentistry. 16. Due to a lack of information on chromatic stability and microhardness variations 

offered by manufacturers or in the literature, the discovery of more desirable materials lacking 

metallic support, such as flexible resins, is constrained.16 

Both traditional and flexible resins had colour changes as they grew older as a result of several 

factors. Changes to the resin matrix and interactions between the matrix and fillers are the 

underlying causes of the discoloration of the resin substance17. 

Material discoloration, as well as variations in the matrix, are inherent factors. Discoloration can 

also be caused by extrinsic causes including substance absorption and adsorption in traditional 

resins18,19. 

According to Buyukyilmaz et al., colour stability was assessed for one light-polymerized, three 

heat-polymerized, and three auto-polymerized denture base polymers in coffee, tea, and water at 

50 degrees C.20. The denture foundation components were discolored by coffee and tea on the 

surface. 

The impact of coloring reagents on the color of each specimens within every treatment could be 

observed with the naked eye, although the color changes were clinically acceptable for all test 

materials , according to Imirzalioglu et al21.It was revealed that the colour stability of denture 

base materials depends on time. As the immersion period grew longer, the colour changes 

became more pronounced22.  

https://paperpile.com/c/WYxheU/r7vF
https://paperpile.com/c/WYxheU/AS75
https://paperpile.com/c/WYxheU/aLt3+vsij
https://paperpile.com/c/WYxheU/YhR0
https://paperpile.com/c/WYxheU/pN8c
https://paperpile.com/c/WYxheU/Z0JV
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Polyamide showed a greater colour change than PMMA, especially after 7 days in the coffee 

solution. The colour of polyamide denture foundation materials changed more over time as they 

were stored. The backdrop, internal diffusion, internal absorption, and absorption in the 

specimens can all have an impact on colour readings.23. 

All of the flange materials tested in a separate experiment shown colour stability in both air and 

water. On the other hand, the silicone and copolyamide materials changed colour after 180 days 

of storage in coffee solution, and this change was larger than 3 NBS units,24 which would have 

been considered significant and clinically unfavourable. Staining is caused by the adsorption of 

pigments onto specimen surfaces or by the physical penetration of colours between molecular 

lattices.  

The colour stability of five acrylic resins used in denture bases and one resin used in denture 

base repairs was examined by May et al.25 The samples were subjected to accelerated aging 

conditions in order to evaluate color stability. The substance that was examined had the least 

color stability of the group, it was found. 

The study's limitations include the small number of specimens used in the sample, the 

observation of specimens' colour stability in artificial saliva alone, without the use of any 

colouring agents, the absence of thermocycling of the material, and the observation of specimens 

after only one week in artificial saliva. 

 

CONCLUSION 

Within the parameters of the investigation, it was found that the hand-mixed samples of denture 

base materials exhibited less colour stability than the pre-measured specimens. 
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Table 1: Independent T-test conducted between both the groups which depicts that the 

results obtained are of non-significance(p<0.05)  since p is 0.05. 

 

Groups Mean T value P value 

1 0.9060  

-0.548 

 

0.05 

2 1.0280 

 

Figure 1: Labelled samples after preparation. H denotes the samples that were handmixed 

and R denotes the samples that were measured. 
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Figure 2: Samples in artificial saliva 
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