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ABSTRACT  

Introduction. The rapidly increasing aging population of developed countries is expected to escalate the 

demand for prosthodontic treatment, especially that of removable dentures, which remains the most common 

treatment option for elderly, edentulous individuals. Polymer coating is a valuable surface modification 

technique for preparation of biomedical devices. Materials for prostheses, such as acrylic resins, represent a 

perfect support for biofilm formation.Conclusions. Future investigations should be carried out aiming to 

develop systems that allow the total drug release 
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INTRODUCTION. 

The rapidly increasing aging 

population of developed countries is 

expected to escalate the demand for 

prosthodontic treatment, especially that of 

removable dentures, which remains the most 

common treatment option for elderly, 

edentulous individuals[1,2] 

.Removable dentures commonly use 

poly(methyl methacrylate) (PMMA) as the 

denture base resin because PMMA had 

many advantageous properties, including 

being straightforward to manipulate and 

repair and having good esthetics and 

dimensional stability [4-6].  

The potential pathogenic aspects of 

denture plaque have been recently reviewed 

[7,8]. Denture plaque serves as a source of 

infection, resulting in a variety of clinical 

problems, including denture stomatitis and 

angular cheilitis [9].  

More importantly, denture plaque is 

also a significant risk factor for opportunistic 

infections and aspiration pneumonia in the 

elderly, the bedridden patients in nursing 

homes, and the immunocompromised 

individuals [10-12].  

Therefore, denture plaque-associated 

infections are regarded as a major health 

issue and draw considerable attention in a 

super-aged society[13]. 

 

LITERATURE REVIEW 

Since the latter half of the 19th 

century, polymers have been used 

extensively for fabricating removable 

dentures. Although vulcanized rubber, 

polystyrene (PS), polyvinyl alcohol (PVA), 

and polyamides have been used in denture 

base fabrication [1,2] none has proved to 

perform better than polymethyl methacrylate 

(PMMA). 

Nevertheless, one of the major 

disadvantages of PMMA is the biofilm 
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attachment of pathogen microorganisms, 

being an ideal reservoir that promotes the 

growth and dispersion of yeasts such as 

Candida albicans to the polymer surface.[4-

6]  

In an effort to add antimicrobial or 

antifungal activity to PMMA substrates, the 

use of additives such as nystatin, 

miconazole, chlorhexidine [7,8] modified 

monomers, nanoparticles, or different 

nanocomposites, including silver, zirconium 

dioxide and aluminum borate as well as 

polymeric coatings, has been reported. 

Despite dramatic improvements in tooth 

retention around the world, a substantial 

proportion of older adults have lost natural 

teeth and many wear removable partial or 

complete dentures.  

The Candida-associated denture 

stomatitis is a common condition among 

people who wear complete dentures, 

characterized by generalized inflammation 

of the palatal mucosa covered by the 

denture[14-17] 

Materials for prostheses, such as 

acrylic resins, represent a perfect support for 

biofilm formation. C. albicans has been 

found on both hard and soft denture base 

acrylic resins in vitro and in vivo [18].  

The chemical and physical 

characteristics of the surface of these 

materials support biofilm formation through 

reversible and then irreversible adhesion to 

the surface [19].  

Microorganisms in the biofilm can 

reduce metabolic activities, form 

extracellular polymer matrix to defend 

against harmful environmental physical and 

chemical factors, evade host immunological 

surveillance and hinder the diffusion and 

permeation of antibiotics [20]. 

 Polymer coating is a valuable 

surface modification technique for 

preparation of biomedical devices. 

Generally, biomedical devices are assembled 

from a large number of complicated parts; 

organs such as artificial hearts and artificial 

lungs are typical models.  

There are two processes in the 

coating; one is a dip coating and the other is 

a spin coating. In the case of dip coating, the 

devices are simply immersed into the 

polymer solution directly, and then all of the 

devices are available for coating (thickness 

of coating: 30-100 nm). On the other hand, a 

very nice thin coating layer is obtained by 

spin coating (thickness of coating: below 30 

nm). The devices are spun on the spin coater 

apparatus, which coating process would be 

one of regulation for the coating treatment. 

Protein adsorption on a biomaterial 

in contact with a body fluid and blood is a 

regular phenomenon. The amount of protein 

adsorption dominates biocompatibility and 

blood compatibility.  

Therefore, surface modification is an 

important technique for the improvement of 

compatibility. Many attempts have been 

made, using various approaches, for 

example, physicochemical, interfacial 

chemical, biochemical, and biological. 

Among them, a coating with phospholipid 

polymers is the most effective approach not 

only in reducing protein adsorption but also 

in maintaining biological function 

A number of antimicrobial agents 

are available for the management of fungal 

infections; however, the choice of 

antifungals suitable for the treatment of oral 

candidias is limited [21]. 

Among those, chlorhexidine (CHX) 

has been used as an adjunctive therapeutic 

option for topical application due to its 

broad-spectrum antimicrobial activity, 

including C. albicans[22]. 

The fungus uptakes CHX in a short 

amount of time and impairs the integrity of 

the cell wall and the plasma membrane 

entering the cytoplasm resulting in leakage 

of cell contents and cell death [23]. 

Denture hygiene is directly related to 

the denture plaque and biofilm formation. 

Plaque and biofilm layer contain several 

microorganisms including bacteria and yeast 

[24].  

Natural antimicrobial compounds 

have potential to inhibit the growth of 

microorganism in the biofilm formation and 

promise as an alternative therapeutic agent. 

Common treatment methods that are using 

antifungal drugs may have limited action for 
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penetrating and reacting into the biofilm 

matrix [25]. 

Many efforts have been made to 

remove biofilms from surfaces and thus to 

prevent further microbial adherence to such 

surfaces. Several methods of prevention 

have been developed, such as changing the 

wettability of a surface to increase its 

hydrophobicity, coating a surface with 

Teflon, or adding disinfectant to it [4,5].  

The 2-methacryloyloxyethyl   

 phosphorylcholine (MPC) polymers are 

synthesized to match the structure of bio 

membranes [6].  

They effectively reduce protein 

adsorption and inhibit cell adhesion, even 

when they are in contact with whole blood in 

the absence of anticoagulants [7].These 

polymers are biocompatible materials and 

are completely harmless to humans [8]. 

Lewis et al [10] suggested that MPC 

polymer coating may be very useful for 

reducing the levels of bacteria that adhere to 

medical devices.  

However, Gomez-Suarez et al. [8] 

reported that bacterial retention exerts more 

of an influence on the final development of a 

biofilm than does adhesion. When an 

attempt was made to shear off the adhering 

microorganisms by exposing them to a very 

high shear force by the deliberate passage of 

an air–liquid interface, many more 

microorganisms were found to detach from 

materials with low wettability, as compared 

to those with high wettability [21].  

Generally, proteins and polymer 

surfaces have a fraction of bound water, 

which is shared between them. The tightly 

adsorbed proteins, owing to sharing bound 

water molecules, would be denatured by the 

conformational change. The water fraction 

of the polymer surface was evaluated using 

DSC to determine the level of water 

structure.  

The free water showed an 

exothermic peak around 0 °C, and the free 

water fraction was calculated to the water 

content in equilibrium state. In the case of 

0.36 hydration [(weight of water in the 

polymer)/(weight of polymer saturated with 

water)], the MPC polymer showed 0.69 of 

free water fraction whereas poly(2-

hydroxyethyl methacrylate) [poly(HEMA)] 

showed only 0.28.  

This result indicated that the 

hydrated MPC polymer had a large amount 

of free water fraction.  In future 

experiments, the shearing of different 

microbial strains from MPC-coated surfaces 

by the deliberate passage of an air–liquid 

interface should be investigated in more 

detail. 

It has been shown that the biological 

properties of a coating of biocompatible 2-

methacryloyloxyethyl phosphorylcholine 

(MPC)-polymers, which have a 

phospholipid polar group that mimics a 

biomembrane, are completely harmless to 

humans, reducing protein adsorption and 

bacterial adhesion and inhibiting cell 

attachment [10–12]. 

It was e previously reported that a 

coating of non-aqueous MPC-polymer on 

coverslips decreased bacterial adhesion, 

suppressed biofilm formation, and attributed 

these effects to the superhydrophilicity of 

MPC-polymer-coated surfaces [13].  

MPC-polymer application markedly 

inhibited both the adherence and biofilm 

formation of Streptococcus mutans on 

saliva-coated hydroxyapatite and 

streptococcal adherence to oral epithelial 

cells and reduced the adherence of F. 

nucleatum to streptococcal biofilms in vitro 

[14]. 

 In the small-scale clinical trial, 

mouth rinsing with MPC-polymer inhibited 

the increase of oral bacterial numbers, 

especially S. mutans in vivo, indicating that 

MPC-polymer coating in oral cavity can be 

useful for preventing oral infections 

including dental caries by preventing 

microbial adherence to oral surfaces [14]. 

Clinical effect of MPC polymer on 

preventing microbial adherence to oral 

surfaces needs to verify more details because 

the previous study was a small-scale trial 

and parallel study design 

As MPC-polymer treatment 

protected human oral keratinocytes from the 

damage induced by CPC [33], MPC polymer 

can be used for the purpose on the protection 
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from the damage of oral mucosa in 

combination with other commercially 

available disinfectants. 

 A recent study revealed that the 

bacteria that commonly cause respiratory 

infection also colonized the dentures of 

dependent elderly subjects [14]. Dentures 

should therefore be considered as an 

important reservoir of microorganisms likely 

to colonize the pharynx, and thus the 

importance of controlling denture plaque for 

the prevention of aspiration pneumonia 

cannot be overemphasized. 

 

DISCUSSIONS 

Cetin et al.[12] studied the 

antimicrobial effect of the essential oils from 

oregano (Origanum acutidens and Origanum 

rotundifolium) and thyme (Thymus sipyleus 

subsp. sipyleus var. rosulans) all of which 

have carvacrol as the major chemical 

compound. 

 They obtained the highest inhibition 

zone (72 mm) for O. acutidens essential oil 

(10 mL) against B. subtilis. All inhibition 

zones of carvacrol-impregnated discs 

measured in this study were higher than the 

zone in diameter around the standard 

antibiotic discs.  

C. albicans was also found to be 

sensitive against carvacrol with the 

inhibition zone of 34 mm.  

Ultee et al.[13]reported that the 

presence of the phenolic hydroxyl group of 

the carvacrol is the important key for its 

antimicrobial activity against food-borne 

pathogen Bacillus cereus. There are studies 

about incorporating antifungal agents to 

resilient liners such as nystatin.[29,34]. 

Pachava et al [14] reported that tea 

tree oil incorporation to denture soft liner 

decreased C. albicans growth significantly. 

Similarly, Amornvit et al.[15] combined 

lemongrass essential oil to tissue conditioner 

and demonstrated the anti Candida activity.  

Dalleau et al.[16] reported that 

carvacrol inhibited Candida biofilm by more 

than 75% when used at 0.03% concentration. 

Lima et al.[17] suggested that carvacrol is 

able to act by altering the membrane 

structure of the fungal cell. There are some  

 

other reports about that carvacrol 

interacts with the cell membrane and 

changes its permeability.[18,19] Soft lining 

denture materials combined with carvacrol 

has shown great in vitro antimicrobial 

activity against microorganism including 

oral pathogens. Adherence and accumulation 

of microorganisms, especially Candida, is 

the most important factor in traumatic 

infections for denture wearers.  

Carvacrol-incorporation significantly 

reduced the biofilm formation and 

colonization of C. albicans on the soft liner 

significantly. It can be suggested that 

naturopathic enhancement of denture soft 

liners with carvacrol may be a promising 

solution for oral hygiene of denture wearers. 

This combination may be effectively used 

for older people who have poor disinfection 

habits[20,21] 

A number of antimicrobial agents 

are available for the management of fungal 

infections; however, the choice of 

antifungals suitable for the treatment of oral 

candidosis is limited [22].Among those, 

chlorhexidine (CHX) has been used as an 

adjunctive therapeutic option for topical 

application due to its broad-spectrum 

antimicrobial activity, including C. 

albicans[23]. 

Investigations showed that 

increasing drug loading enhances the release 

of CHX in water as well as in an artificial 

saliva. Also, drug release was always lower 

in a more complex media as inorganic 

artificial saliva in comparison with water. 

 

  CONCLUSIONS

 Future investigations should be 

carried out aiming to develop systems that 

allow the total drug release. Inert porosity 

enhancers as lactose that has been 

successfully tested for acrylic bone cements 

could be a valuable strategy to be evaluated 

in forthcoming work. 
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