
Romanian Journal of Medical and Dental Education 

Vol. 9, No. 5, September-October 2020 

 

15 

DENTURE BASE RESINS AND MICROBIAL ADHESION-CURRENT 

TRENDS 

 

Dana Gabriela Budală 
1
, Dan Nicolae Bosînceanu

1*
, Zinovia Surlari

2 
, Dragoș Ioan 

Virvescu
2
, Raluca Baciu

1*
, Florinel Cosmin Bida

1
, Carina Balcoș

3
, Oana Țănculescu

2 

 

1
“Gr. T. Popa" U.M.Ph. - Iași, Romania, Faculty of Dentistry, Implantology, Removable 

Dentures, Dental Technology  
2
“Gr.T.Popa"U.M.Ph. -Iași, Romania, Faculty of Dentistry, Department of Odontology-

Periodontology, Fixed Prostheses 
3
“Gr.T.Popa"U.M.Ph. -Iași, Romania, Faculty of Dentistry, Department of Oral and Dental 

Prevention 
 
*
 Corresponding author;  Raluca Baciu  e-mail: raluca_baciu2002@yahoo.com… 

            Dan Nicolae Bosînceanu  e-mail: dbossu1@gmail.com… 

                              

                                 

         

ABSTRACT  

Introduction. The adhesion of microorganisms and the formation of dental plaque on acrylic denture surfaces 

are the primary causes of several oral diseases. To form the polymer, PMMA pre polymerized fine particles are 

mixed with a liquid monomer resulting in chains of polymer. PMMA provisional materials are susceptible to 

bacterial adhesion and colonization when compared to materials used for final restorations due to the increased 

surface roughness  
Key words: complete denture, Candida albicans, microbial adhesion,etc 

INTRODUCTION. 

Biofilms cause common dental 

diseases that involve microbes adhering to 

teeth or restorative materials [1]. Microbial 

adhesion is followed by bacterial growth and 

colonization, resulting in the formation of a 

compact biofilm matrix [2].  

This matrix protects the underlying 

bacteria from the action of antibiotics and 

host defense mechanisms [3]. 

Adding different antibacterial agents 

such as, quaternary ammonium compounds 

[4], anorganic nanoparticles (NPs) [5,6], or 

fluoride varnish with natural products [7] 

into the dental materials prevents biofilm 

formation and bacterial growth.  

Newer techniques include the use of 

antibacterial polymer coatings for preventing 

bacterial growth on artificial tooth surfaces 

in other dental materials and dental 

composite kits increasing the restoration’s 

longevity [8]. Examples of such antibacterial 

coatings include copolymers of acrylic acid, 

alkylmethacrylate and polydimethylsiloxane 

copolymers [9], pectin coated liposomes 

[10], and carbopol [11]. 

 

LITERATURE REVIEW 

Preventing bacterial biofilm 

formation is a major challenge in dentistry. 

Biofilms are collections of microbes that 

attach to hard tissue. These microbes 

produce excessive extracellular polymeric 

substances (EPS) that protect them from 

their environment and antibiotics, thereby 

making them antibiotic resistant [12]. 

Polymethyl methacrylate (PMMA) is 

widely used as biomedical material to make 

various types of prostheses in medicine and 

dentistry [13]. PMMA is a strong, tough, 

lightweight material with good impact 

strength compared with glass and 

polystyrene, and its environmental stability 

is superior to most other plastics such as PE 

and polystyrene [14].  

However, PMMA has certain disadvantages; 
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it swells and dissolves in many organic 

solvents and chemicals due to its easily 

hydrolyzable esters groups [15]. 

The acrylic denture, which is ill-

fitting and unhygienic, can act as a reservoir 

of infection. The main cause of Candida-

associated denture stomatitis might be 

related with Candida species adhesion to 

oral epithelia and denture acrylic surfaces. 

Denture stomatitis is one of the most 

common problem of old denture users, with 

25-65% of prevalence rates. 

Previous studies showed that one 

of the risk factor for denture stomatitis 

is in vivo formation of Candida biofilms. 

These biofilms made up of yeast cells and 

their hyphae, firmly fixed to the 

biomaterials and they seem to play a role 

in the formation of biofilms [16]. 

The adjacency of the biofilm and 

extra polymeric matrix to the oral mucosa 

induces localized innate inflammatory 

responses, causing erythema and other 

clinical symptoms. 

However, denture stomatitis cannot 

be explained clinically with the presence 

of biofilm only. In fact, fungi such 

as Candida albicans normally live as 

innocuous commensal until transformed 

into parasitic pathogens due to decreased 

immune response 

 It seems that host immune factors 

also play a role. Although there are some 

evidence that denture stomatitis is 

associated with presence of C. albicans, 

other factors such as denture hygiene, 

traumatization, bacteria colonization, 

saliva production deficiency, and certain 

immune defects may also take a part. This 

is especially important for immune-

compromised patients who are infected 

with human immunodeficiency virus 

(HIV) [17]. 
Reducing biofilm formation on 

dental materials, such as denture base, is a 

key to oral health. Various additives such as 

zirconium oxide nanoparticles (ZrO2-NPs), 

Yamani henna power, silver nanoparticles 

(Ag-NPs) or platinum nanoparticles (Pt-

NPs) have been incorporated into PMMA to 

reduce bacterial or fungal colonization.  

The addition of ZrO2-NPs to cold-

cured PMMA reduced C. albicans adhesion 

to denture bases and cold-cured removable 

dentures. 

Li et al.[18] found that C. albicans 

biofilm bioactivity dose-dependently 

decreased with increasing Ag-NP 

concentration and exhibited anti-adhesion 

activity at a high concentration (5%). 

The antibacterial activity after 

adding Pt-NPs to PMMA was investigated 

by Nam [19] who reported that the Pt-NPs-

modified PMMA showed a significant anti-

adherent effect rather than a bactericidal 

effect above 50 mg/L Pt-NPs compared with 

control.  

Various polymeric films have been 

used as antimicrobials on prostheses to 

prevent biofilm development. Shibata et al. 

[20] investigated the effect of a phospholipid 

polymer, poly (2-methacryloyloxyethyl 

phosphorylcholine-co-n-butyl methacrylate) 

(PMB), on PMMA in preventing biofilm 

formation.  

The PMB polymeric film inhibited 

sucrose-dependent S. mutans biofilm 

formation on PMMA denture base, 

indicating that this biocompatible PMB 

polymer film may reduce biofilm formation 

on PMMA surfaces. 

Clinically, it is common to find C. 

albicans biofilms on natural host surfaces or 

on biomaterials, such as acrylic resins used 

for the construction of denture bases. 

Biofilms, consisting of Candida species and 

bacteria on the denture material, cause 

inflammation and hyperplasia of the oral 

mucosa.Denture stomatitis is the most 

common form of oral Candida infection 

among maxillary complete denture wearers 

with 65% of prevalence rate [17-19]. 

C. albicans adhere to polymeric 

surfaces by Van der Waals and electrostatic 

forces. The augmentation made by 

electrostatic and hydrophobic forces for 

adherence process varies between substrate 

and environments.  

In the beginning these forces are 

important in the initial adhesion and then 
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they cause further bonding and denture 

plaque formation.  

Saliva, serum, oral flora and surface 

topography and chemistry differences may 

affect this complicated process [20].  

Studies by Morgan and 

Wilson showed that bacteria and fungus 

affinity to rough acrylic resins. Denture fit 

surfaces are processed against dental plaster 

as a representative of oral anatomy. The 

resultant surface will reproduce some of the 

surface topography of the stone and 

therefore will also not be particularly 

smooth. The intaglio surface of the 

maxillary denture was more prone to 

colonization by C. albicans and was not 

smooth. [20-22]. 

Successful colonization of the 

superficial epithelial cells and on acrylic 

surfaces is a prerequisite for infection. Lyon 

and Chick have shown that in several 

patients a more profuse growth of Candida 

was collected on the denture surface than 

from the mucosa [23]. 

Following this, Avon, et al placed 

denture acrylic inserts into complete 

maxillary dentures and microscopically 

evaluated microbial colonization.They 

observed numerous spores, hyphes and germ 

tubes, implying the presence of Candida 

cells within the denture biofilm [24]. 

This suggests that Candida may be 

present in high numbers and in a virulent 

stage of growth on the denture acrylics.  

Acrylic surface topography and the 

presence or absence of saliva on acrylic 

surfaces directly affects adsorption of C. 

albicans.  

Several studies support the rationale 

that denture acrylics with a smooth surface 

reduce microbial adherence. Comparatively, 

a roughened surface produces increased 

attachment of microorganisms but in a moist 

environment such as the oral cavity, 

transport and adsorption of organic 

molecules to a surface occurs more quickly 

than that of microorganisms. 

Studies have shown that acquired 

denture pellicle contains absorbed proteins, 

but this pellicle may not have the same 

protective proteins found in acquired enamel 

pellicle, therefore surface modified resins 

with components like an added phosphate 

group attract more positively charged 

salivary antimicrobial proteins and act as a 

deterrent for Candida adhesion and growth 

[25]. 

The most important therapeutic 

regimen for denture stomatitis in any form is 

efficient oral and denture hygiene. Most 

forms of oral candidiasis can be treated with 

topical applications of antifungals. If there 

are chronic, nodular plaques present, long 

term antifungal treatment should be 

implemented. 

Success with antifungals is often 

temporary, as there is a high recurrence rate 

with discontinued treatment. If the patients 

predisposing factors are not corrected, there 

will be frequent recurrence of the infection. 

Recolonization by Candida can occur unless 

the ill fit of the prosthesis is corrected or oral 

hygiene improved.Some studies showed that 

antimycotic drugs are effective while some 

determined it to be an inadequate treatment 

[25]. 

 In most denture stomatitis cases, 

control of denture plaque, eliminating 

denture faults and discontinuation of denture 

wear are sufficient modes of treatment. 

Resistant strains to antifungal therapy have 

been determined therefore the first line of 

treatment should be denture hygiene 

education and discontinued nocturnal use 

[26].Prevalence of denture wearing increases 

with age and with age there is an increased 

risk for general health complications.  

More medications are used to 

maintain health but this can cause a 

reduction in saliva which is a natural 

protectant from oral infection [27]. 

Reduced saliva and poor oral 

hygiene are directly related to higher 

prevalence of Candida colonization on 

dentures. Once colonization occurs this 

opens up further health risks for the elderly.  

Therefore we need to recognize this 

at risk group and develop a denture 

treatment that reduces microbial 

colonization. 
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Various strains of C. albicans have 

differing adherence capabilities and cell 

surface hydrophobicities.  

For example Minagi et al [28]. 

compared two species, C. tropicalis and C. 

albicans, and each demonstrated variation in 

adherence to hydrophobic surfaces such as 

heat-cured resins. Adherence of C. albicans 

was far lower than of C. tropicalis, and it 

was determined that the closer the surface 

free energy is between substrate and 

microorganism, the greater the probability of 

adherence.  

Another factor, as demonstrated by 

Klotz et al , is that size and shape of Candida 

species varies, resulting in variable 

adherence to different substrates. 

The literature shows that surface 

roughness may override any electrostatic 

effects that the negative phosphate charge in 

our PMMA provided. 

Surface roughness allows 

microorganisms to settle in areas that are 

protected from fluid shear forces. Moreover 

if the roughness was due to calcium 

deposition then the surface would also show 

a drop in net negative charge. 

Surface charge is not present in 

denture resins used today and may be an 

important alteration to PMMA surfaces C. 

albicans species have an ability to colonize 

polymeric surfaces based on hydrophobic 

and free energy consideration. The surface 

of PMMA objects is hydrophobic. This 

appears to attract other particles with 

hydrophobic surfaces, such as C. albicans. A 

denture base having a negative surface 

charge may hinder the initial adhesion 

interaction via repulsive electrostatic forces.  

In addition, a negative charge may 

increase the presence of protective cationic 

antimicrobial peptides in the pellicle.38 

Giving PMMA an anionic surface charge is 

a way of increasing its hydrophilicity and 

preventing adhesion of less hydrophilic 

microorganisms, reducing the patients risk 

of developing denture induced stomatitis. 

  
 

CONCLUSIONS 

The mechanical properties of 

biomaterials are dictated by their bulk 

properties, whereas tissue-biomaterial 

interactions are governed by their surface 

properties. The surface modification of 

biomaterials can be achieved by polymer 

coating.  

Despite the availability of numerous 

biomaterials with suitable bulk properties, it 

is rare to find an ideal biomaterial that 

possesses excellent surface characteristics 

and is biocompatible for clinical 

applications.  

 

Based on the principles and 

knowledge of materials science, the benefits 

and limitations of these dental materials 

should be analyzed before deciding to use 

them clinically.  

The increased investigation into the 

use of PMFs has provided a novel set of 

therapeutic strategies for dental applications. 

Although most of the PMFs are not regularly 

used clinically, their use has shown to 

improve the biomechanical properties of 

dental materials that may translate into new 

treatment alternatives for patients in the 

future. 
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