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Abstract 

Background: Several health problems are associated with 

wearing dentures mainly related to fungal and bacterial 

aggregation on their surfaces. Several antifungal drugs have 

been tested to be combined with the acrylic resin material for 

alleviating such problems. The objective of this study was to 

evaluate color properties of the acrylic denture material as a 

result of Fluconazole antifungal drug impregnation.  

Methods: A total of 20 samples were prepared from clear 

heat-cured acrylic resin. They were divided into two groups 

(experimental and control) with 10 specimens each. The 

acrylic resin specimens were finished and analyzed optically 

by color sensor module for Red, Green, Blue values. The data 

were then analyzed statistically for significant differences.  

Results: The results showed there was a significant 

difference in red color between the groups with higher 

proportion associated with the control group. There was also 

a significant difference in green color between the groups 

with higher proportion associated with the control as well. 

However, there was no statistically significant difference in 

blue color proportion between the groups.  

Conclusions: The study showed that Fluconazole 

impregnation with acrylic resin denture base material could 

affect the shade color of the resin which might have a 

significant impact on the esthetics of the restoration. 
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Introduction 

Acrylic resin is one of most frequently used biomaterials in medical applications [1-3]. Their main application in dentistry is for 

making oral prostheses and dentures that partially or completely restore the dentition [4, 5]. Because of their intra-oral use, they 

are susceptible to biofilm formation and fungal attack [6]. One of the main health issues associated with denture in the oral cavity 

is denture stomatitis that is associated with Candida species, particularly Candida albicans [7-9]. There was several research 

experiments were conducted on fighting the attack of Candida biofilms which included several disinfecting solutions for periodic 

overnight denture cleaning, using resistant coatings on dentures, and incorporating antifungal drugs with the acrylic resin denture 

base material for constant intra-oral elution [10-12]. Denture stomatitis is a condition that results from poor oral hygiene by denture 

wearers which leads to formation of visible plaque coating on the denture surface that later on simulates local inflammatory 

reactions in the contacting oral tissues, and then produces erythema hyperplasia13. It was proven by some literature that acrylic 

resin material provides constant release of loaded compounds serving as a successful drug delivery system [14]. Several findings 

showed that the same setting can be employed into oral applications in the form of drug delivery dentures [15, 16]. Fluconazole is 

one of the antifungal drugs that have been used for treatment of superficial and systemic fungal infections17. It has been used for 

treating skin infections for more than 35 years, and due to its large molecular size and hydrophobicity it became bioavailable for 

oral use as well [18]. Fluconazole elution from acrylic resin material was proved to be successful for certain doses and certain 

duration of time [19]. Moreover, precise percentage of drug loaded was recommended so the restoration can perform its intended 

function with reasonable mechanical sustainability [20].  

Esthetics of the dental prosthesis is a critical factor for patient acceptance and the success of the restoration. Patient satisfaction 

is sometime difficult to achieve without having a prosthesis that is fit, comfortable, and esthetically acceptable [21]. Although 

technical skills are importance to simulate the anatomical features of the restoration, adopting the proper coloring is also 

necessary [22]. The purpose of this study was to evaluate the acrylic resin color properties when loaded with fluconazole antifungal 

agent for intra-oral drug elution, and how significant the shade changes after loading procedure. 
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Materials and Methods 

Sample preparation 

The study samples were prepared from heat-cured acrylic 

resin polymer (Veracril, Colombia). The study samples were 

divided into two groups, control and experimental, with 10 

specimens for each group. Fluconazole powder (PYXUS 

PHARMACEUTICALS PVT. LTD, India) was added to the 

acrylic powder at the mixing stage for the experimental group 

samples with drug percentage of the powder mix of 10% as 

recommended by the literature20. Stone molds were prepared 

and the acrylic mix was added and the mold was clamped 

tightly. The curing procedure was conducted in a waterbath 

as recommended by the manufacturer. The specimens were 

then finished and cleaned to be ready for evaluation.  

 

 
 

Fig 1: Representative specimens (A = Control, B = Experimental) 

 

Optical and statistical analysis 

The specimens were analyzed for colors values using a color 

recognition sensor (TCS230, China) that gives data regarding 

proportions of Red, Green, and Blue in each specimen. The 

system setup composed of the color sensor connected to 

Arduino Uno microcontroller that was programmed to 

process the data received from the sensor and view them 

through Arduino IDE software in form of three values based 

on basic colors (Red, Green, and Blue) as shown in Figure(2) 
[23]. The examination was started by tacking the baseline 

values of a white background which were constant (Red=80, 

Green=82, and Blue=58). When values increase it means less 

color proportion or in other word more lightness or whiteness 

is associated with the color. Each specimen was examined 

and the data was obtained and saved for statistical analysis. 

After data collection, statistical analysis was conducted using 

IBM SPSS software for significant difference. Independent 

sample T test was performed between the groups for each 

color.  

 

 
 

Fig 2: Color recognition setup 

 

Results 

The descriptive statistics data for color proportions were 

illustrated in Table (1) as well as the independent T test 

results. With regards to red color data, the mean values 

showed that redness is higher in the control group than the 

experimental groups which is then confirmed by the T test 

with statistically significant difference (P-value<0.05) 

Figure(3).  

 
Table 1: Descriptive and Independent Sample T test results for the study groups (units in bytes) 

 

 N Mean Std. Deviation Std. Error Mean Minimum Maximum Sig. 

Red 
Control 10 113.60 3.565 1.127 108 119 0.012 

 Drug-loaded 10 116.90 1.101 0.348 115 119 

Green 
Control 10 119.10 2.885 0.912 114 124 0.048 

 Drug-loaded 10 121.40 1.838 0.581 117 123 

Blue 
Control 10 89.80 3.084 0.975 85 94 0.157 

 Drug-loaded 10 91.80 2.974 0.940 85 94 

 

Regarding green color data, there was also a significant 

difference between the groups with higher green color 

intensity in the control group than the experimental as shown 

in Figure (4). However, there was no statistically significant 

difference in blue color intensity between the control and 

experimental group (P-value>0.05) despite the difference in 

mean values as shown in Figures (5-7).

 

 
 

Fig 3: Red color mean values (units in bytes) 
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Fig 4: Green color mean values (units in bytes) 

 

 
 

Fig 5: Blue color mean values (units in bytes) 

 

 
 

Fig 6: Control samples data (units in bytes) 

 

 
 

Fig 7: Experimental samples data (units in bytes) 

 

Discussion 

The two main key factors for a successful dental prosthesis 

are to perform the intended function and to restore patient 

esthetics. For many patients, oral hygiene is difficult to be 

maintained. Therefore, several studies examined the 

possibility to incorporate antimicrobial drugs within the 

denture material to overcome this issue. Fluconazole as well 

as other drugs was confirmed to be successfully eluted from 

acrylic resin material without interfering with the 

polymerization reaction of the polymer or suffering from 

deterioration during polymerization. Yet this drug 

impregnation effect of the color and shade of the acrylic resin 

material is not clearly confirmed. This study was conducted 

to evaluate the impact of fluconazole impregnation on the 

esthetics of the dental restoration.  

The study samples were analyzed optically by measuring 

three color parameters (RGB models) in terms of proportions 

and intensity [24]. The three parameters data were analyzed for 

each specimen as they represent the basic ingredient of the 

visible shade color of the acrylic surface. Values of individual 

colors were analyzed statistically for significant difference. 

The red color showed significant difference between the 

groups where the experimental group samples showed less 

redness than the control samples. There was also a significant 

difference between the groups in the green color proportion 

which was less in the experimental samples than the control 

samples. However, blue color proportion showed no 

statistically significant difference between the groups 

although the experimental groups showed higher mean value.  

From visual observation and inspection, a noticeable 

difference can be detected in terms of shades of the clear 

acrylic resin. The control specimens were quite transparent 

while the experimental specimens were translucent. This 

could significantly affect the shades of the acrylic prosthesis 

and thereby affect its esthetics. This difference could be 

attributed to the color of Fluconazole powder which 

constitutes 10% of the acrylic resin powder. The study result 

comes in agreement with a study conducted by Kotanidis and 

associate, they concluded that reinforcing acrylic resin 

material with silica nanoparticles could affect the optical 

properties of the acrylic resin material [25]. The color, particle 

size, and type of the incorporated material could play major 

roles in the color of the final restoration whether this 

incorporation is resulting in mechanical reinforcement or 

drug delivery capability. In case of drug impregnation, color 

change could take place as the drug is being eluted from the 

acrylic material as normally intended. More studies are 

highly recommended in this subject.  

 

Conclusion 

This study was conducted to evaluate color change of acrylic 

resin as a result of Fluconazole impregnation within the 

polymer. The results showed that only two color proportions 

were changed which were the red and green that might have 

a noticeable effect on the shade of the dental restoration 

which may affect the esthetics at some point. Continuing 

examination of the denture color as it delivers the drug with 

time is highly recommended for future work.  

 

Conflict of interest 

1. This research received no specific grant from any 

funding agency in the public, commercial, or not-for-

profit sectors 

2. The Author declares that there are no conflicts of 

interest. 

 

References 

1. Melo Neto CLM, Dantas LAS, Pedroni Meyer AC, da 

Silva MA, Rodrigues Ferreira JOH, Santin GC, Sábio S. 

Effect of radiotherapy on the artificial acrylic resin tooth 

bond to the acrylic resin denture base. Gen Dent. 2020; 

68(2):66-69.  

2. Kati FA, Al-Kaabi AFJ. Effect of Oil Paint Addition on 

Micro Hardness of Acrylic Ocular Prosthesis. Iraqi 

Dental Journal. 2016; 38(2):87-89. 

http://www.allmedicaljournal.com/


International Journal of Medical and all body Health Research     http://www.allmedicaljournal.com  

 

14 

3. Elmadani AA, Radović I, Tomić NZ, Petrović M, 

Stojanović DB, Heinemann RJ, Radojević V. Hybrid 

denture acrylic composites with nanozirconia and 

electrospun polystyrene fibers. PLoS One. 2019; 

14(12):e0226528. doi: 10.1371/journal.pone.0226528.  

4. Almufleh B, Emami E, Alessawe A, Rodan R, Morris M, 

Umebayashi M, Tamimi F. Patient-Reported Outcomes 

of Metal and Acrylic Resin Removable Partial Dentures: 

A Systematic Review and Meta-Analysis. J Prosthodont. 

2020. doi: 10.1111/jopr.13169.  

5. Al-Qarni FD, Goodacre CJ, Kattadiyil MT, Baba NZ, 

Paravina RD. Stainability of acrylic resin materials used 

in CAD-CAM and conventional complete dentures. J 

Prosthet Dent. 2019, doi: 

10.1016/j.prosdent.2019.07.004.  

6. Acosta LD, Pérez-Camacho O, Acosta R, Escobar DM, 

Gallardo CA, Sánchez-Vargas LO. Reduction of 

Candida albicans biofilm formation by coating 

polymethyl methacrylate denture bases with a 

photopolymerized film. J Prosthet Dent. 2019, doi: 

10.1016/j.prosdent.2019.08.003.  

7. Budtz-Jørgensen E. The significance of Candida 

albicans in denture stomatitis. Scand J Dent Res. 1974; 

82:5-51. 

8. Budtz-Jørgensen E, Theilade E, Theilade J. Regional 

variations in viable bacterial and yeast counts of 1-week-

old denture plaque in denture stomatitis. Scand J Dent 

Res. 1983; 91:288-295. 

9. Pollack B, Buck IF, Kalnius J. An oral syndrome 

complicating pschopharmacotherapy: study II. Am J 

Psychiatry. 1964; 121:384-386. 

10. Kurt A, Erkose-Genc G, Uzun M2, Sarı T, Isik-Ozkol G. 

The Effect of Cleaning Solutions on a Denture Base 

Material: Elimination of Candida albicans and Alteration 

of Physical Properties. J Prosthodont. 2018; 27(6):577-

583.  

11. Lazarin AA, Machado AL, Zamperini CA, Wady AF, 

Spolidorio DM, Vergani CE. Effect of experimental 

photopolymerized coatings on the hydrophobicity of a 

denture base acrylic resin and on Candida albicans 

adhesion. Arch Oral Biol. 2013; 58(1):1-9. 

12. Kurt A, Erkose-Genc G, Uzun M, Emrence Z, Ustek D, 

Isik-Ozkol G. The antifungal activity and cytotoxicity of 

silver containing denture base material. Niger J Clin 

Pract. 2017; 20(3):290-295.  

13. Hannah VE, O'Donnell L, Robertson D, Ramage G. 

Denture Stomatitis: Causes, Cures and Prevention. Prim 

Dent J. 2017; 6(4):46-51.  

14. Ayre WN, Birchall JC, Evans SL, Denyer SP. A novel 

liposomal drug delivery system for PMMA bone 

cements. J Biomed Mater Res B Appl Biomater. 2016; 

104(8):1510-1524.  

15. Imazato S, Kitagawa H, Tsuboi R, Kitagawa R, 

Thongthai P, Sasaki JI. Non-biodegradable polymer 

particles for drug delivery: A new technology for bio-

active restorative materials. Dent Mater J. 2017; 

36(5):524-532.  

16. Cao Z, Sun X, Yeh CK, Sun Y. Rechargeable infection-

responsive antifungal denture materials. J Dent Res. 

2010; 89(12):1517-21.  

17. Debruyne D, Ryckelynck JP. Clinical pharmacokinetics 

of fluconazole. Clin Pharmacokinet. 1993; 24(1):10-27.  

18. Behtash A, Nafisi S, Maibach HI. New Generation of 

Fluconazole: A Review on Existing Researches and 

Technologies. Curr Drug Deliv. 2017; 14(1):2-15. 

19. Darwish RM, Amin WM, Al-Ali MH, Salem NA. Study 

of the elution of fluconazole from a self-polymerizing 

acrylic resin and its activity against resistant Candida 

albicans. J Mater Sci Mater Med. 2011; 22(8):1885-90.  

20. Amin WM, Al-Ali MH, Salim NA, Al-Tarawneh SK. A 

new form of intraoral delivery of antifungal drugs for the 

treatment of denture-induced oral candidosis. Eur J Dent. 

2009; 3(4):257-66.  

21. Gehrke P1, Lobert M, Dhom G. Reproducibility of the 

pink esthetic score--rating soft tissue esthetics around 

single-implant restorations with regard to dental 

observer specialization. J Esthet Restor Dent. 2008; 

20(6):375-84.  

22. Ramos V, Facial analysis and treatment analysis 

esthetics. QDT 2004; 27:19-29.  

23. Al-Kaabi A. Artificial teeth shades’ evaluation using 

color sensor module. Mustansiria Dental Journal. 2019; 

16(1):48-52.  

24. Chen Z, Wang F, Zhang P, Ke C, Zhu Y, Cao W, Jiang 

H. Skewed distribution of leaf color RGB model and 

application of skewed parameters in leaf color 

description model. Plant Methods. 2020; 26:16:23. doi: 

10.1186/s13007-020-0561-2 

25. Kotanidis A, Kontonasaki E, Koidis P. Color alterations 

of a PMMA resin for fixed interim prostheses reinforced 

with silica nanoparticles. J Adv Prosthodont. 2019; 

11(4):193-201. 

 

http://www.allmedicaljournal.com/

