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PART B – TECHNICAL DETAILS 

1 Title of the dissertation Evaluation of antifungal activity of 

Melaleuca alternifolia (tea tree) oil 

and Olea europaea L. organic olive 

oil when incorporated in denture 

adhesives. 

2 Introduction  

A. Problem statement Denture adhesives are mainly used 

for therapeutic purpose in patients 

whose dentures are not retentive. 

Adhesives act as adjuncts in 

prosthodontics for management of  

patients in which denture retention 

maybe a problem, severely  

atrophied edentulous ridges, 

severely abused/ hypertrophied, 

lack of neuromuscular control, 

xerostomia, maxillofacial defects, 

which provide inadequate tissue 

support. In these situation use of 

denture adhesive is recommended 

for enhancing the quality of 

retention. One  major and severe 

problem is colonization of denture 

surface by Candida albicans and 

other micro organisms, thereby 

causing denture stomatitis . The 



candida associated denture 

stomatitis is a common condition 

in complete denture wearers, 

characterized by generalized 

inflammation of the palatal 

mucosa covered by the denture . It 

is estimated to affect about 72% of 

this population . Denture induced 

stomatitis can be managed by 

either denture repair or 

replacement, prophylactic 

measures adopted by the patients 

and prescribing antifungal drugs . 

Biofilms of candida on mucosal 

and inert surfaces such as dentures 

may contribute to therapeutic 

failure by modifying the 

susceptibility to antifungal agents. 

This treatment is complicated 

further in early and 

institutionalized patients with 

limitation of motor skills and 

special needs due to factors like 

loss of memory, difficulty in proper 

cleaning of the denture and 

following strict routine application 

of topical antifungal agent . Poor 

patient compliance due to need 

for frequent drug application and 

associated adverse effects could 

also result in recurrence of disease 

B. Rationale Tea tree oil has been used 

medicinally in Australia for more 

than 80 years, with uses relating 

primarily to its antimicrobial and 

anti-inflammatory properties. The 

oil is obtained by steam distillation 

from the Australian native plant 



Melaleuca alternifolia, and contains 

∼100 components, which are 

mostly monoterpenes, 

sesquiterpenes and related 

alcohols. Compositional ranges for 

14 of the major components are 

stipulated in the International 

Standard (ISO 4730) and as such, 

oils compliant with the standard 

vary little in chemical composition. 

Tea tree oil shows promise as a 

topical antifungal agent, with 

recent clinical data indicating 

efficacy in the treatment of 

dandruff and oral candidiasis. 

Organic oils, including olive oil, 

have been known for their 

antioxidant, anti-antioxidant, anti-

inflammatory, and antimicrobial 

properties and have been used in 

dermatological products for some 

time. However, proper testing in 

formulation for oral products has 

only recently been tested and 

demonstrated both for caries  and 

surgical and periodontal 

application 

 

C. Novelty Despite the wide variety of 

antifungal agents for the denture 

stomatitis (DS) treatment, they 

may induce hepatotoxic and 

nephrotoxic effects, allergic 

reactions and interactions with 



other medicaments, besides the 

emergence of antifungal resistance 

to the most used classes of drugs. 

For these reasons, natural products 

present as an interesting 

therapeutic alternative. 

 

A study using natural antifungals 

incorporated in a denture adhesive 

has never been conducted before. 

D. Expected outcome and application Denture adhesive embodied with 

Melaleuca alternifolia (tea tree) oil 

and Olea europaea L. organic olive 

oil is expected to inhibit fungal 

growth thereby, reducing the 

incidence of denture stomatitis and 

various other fungal infections. 

 

3 Research question(s) How potent is a natural antifungal 

when incorporated in denture 

adhesive in inhibiting the growth of 

various fungi? 

4 Research hypothesis (es), if any The denture adhesive exhibits 

antifungal activity when it 

comprises of natural antifungals 

such as Melaleuca alternifolia (tea 

tree) oil and Olea europaea L. 

organic olive oil. 

5 Objectives of the Study: 

A. Primary objective(s) 

B. Secondary objective(s) 

 

1. To evaluate the 

antifungal efficiency of 

denture adhesives 

involving Melaleuca 

alternifolia (tea tree) oil. 



2. To evaluate the 

antifungal efficiency of 

denture adhesives 

involving Olea europaea 

L. organic olive oils. 

3. To compare the 

antifungal efficiency of 

both Melaleuca 

alternifolia (tea tree) oil 

and Olea europaea L. 

organic olive oils. 

 

 

 

6 1. Review of literature 1) In an article published by 

Azevedo et al to assess the efficacy 

of a novel, Olea europaea L. 

organic olive oil-based denture 

adhesive in maxillary edentulous 

patients wearing complete 

dentures. Patient-centered 

outcomes associated with denture 

adhesive use, such as perceived 

degree of retention, patient 

satisfaction, and time of 

effectiveness were evaluated, as 

well as the growth of Candida 

albicans in vitro in the presence of 

both denture adhesives. The 

experimental denture adhesive 

showed the best antimycotic effect 

against the growth of Candida 

https://pubmed.ncbi.nlm.nih.gov/?term=Azevedo%20L%5BAuthor%5D


albicans compared to the control 

and placebo. 

 

2) In a review article published by 

Yoshi et al summarized the use of 

main natural products in the 

prevention and treatment of DS, 

which are obtained from propolis, 

Pelargonium graveolens, Equisetum 

giganteum, Punica granatum, and 

Melaleuca alternifolia. These 

substances are of ancient use in 

the medical field and, recently, 

have been widely reported in 

different dental specialties, mainly 

for their anti-inflammatory and 

antifungal action. Despite the 

favourable results obtained in the 

literature with such substances, the 

scientific evidence for the use of 

natural products in Dentistry, 

especially for the purpose of DS 

therapy is not conclusive, requiring 

further clinical studies to 

consolidate their application. 

 

3) In an article published by 

Nireeksha et al a study was 

conducted in which nystatin and 

grape seed extract was added into 

a denture adhesive. When nystatin 

was incorporated into denture 

adhesive, it 



interfered with development of 

albicans Biofilm on surface of 

acrylic disk. However, 

incorporation of grape seed 

extract did not change much of 

growth of candidiasis. Therefore, it 

was concluded that with 

synergistic action of Nystatin when 

incorporated with denture 

adhesive is effective in treatment 

of denture stomatitis. 

 

4) In an article published by 

Pachava et al concluded that 

Addition of Melaleuca alternifolia 

(tea tree) oil to denture soft liner 

significantly reduced growth of C. 

albicans suggesting a new form of 

intra oral effective antifungal 

management for denture 

stomatitis. Results of the present 

study suggested that TTO treated 

disks showed significant antifungal 

efficacy against C. 

albicans compared to untreated 

disks up to 60 days. 

 

5) In an article published by 

Hammer et al Yeast cells were 

treated with tea tree oil or 

components, at one or more 

concentrations, for up to 6 h. 

During this time, alterations in 

permeability were assessed by 



measuring the leakage of 260 nm 

absorbing materials and by the 

uptake of Methylene Blue dye. 

Membrane fluidity was measured 

by 1,6-diphenyl-1,3,5- hexatriene 

fluorescence. The effects of tea 

tree oil on glucose-induced 

medium acidification were 

quantified by measuring the pH of 

cell suspensions in the presence of 

both tea tree oil and glucose. The 

treatment of C. albicans with tea 

tree oil and components at 

concentrations of between 0.25 

and 1.0% (v/v) altered both 

permeability and membrane 

fluidity. Membrane fluidity was 

also increased when C. albicans 

was cultured for 24 h with 0.016%–

0.06% (v/v) tea tree oil, as 

compared with control cells. Data 

from this study support the 

hypothesis that tea tree oil and 

components exert their antifungal 

actions by altering membrane 

properties and compromising 

membrane-associated functions. 

 

7 2. Methodology  

A. Study design In-vitro study 

B. Study participants (human, animals or both) NA 

i. Inclusion criteria 

ii. Exclusion criteria 

iii. Withdrawal criteria, if any (trial-related 

therapy, follow-up and documentation are 

NA as it is an invitro study 



terminated prematurely as it is indicated 

to ensure safety of the participants)   

iv. Rescue criteria, if applicable (starting 

symptomatic therapy either to control 

symptoms of disease or to overcome lack 

of adequate efficacy of the study drug or 

placebo)                                                                    

v. Number of groups to be studied, identify 

groups with definition 

C. Sampling  

a. Sampling population 

b. Sample size calculation 

c. Sampling technique 

Sample size estimation based on 

N= 2 Sp2 [ Z1- α/2 + Z 1- β] 2 / μ 

d. 2. 

Where Z1- α/2 =1.96   Z 1 – β=0.84 

Sp2=Sd1+Sd2/2  

μ d=mean difference 

D. Randomization details (for interventional 

studies)- Intervention details with 

standardization techniques (drugs / devices 

/ invasive procedures / noninvasive 

procedures / others) 

NA 

E. Ethical Clearance from the Institution’s Ethics 

Committee Obtained? (Copy to be Attached) 
NA 

F. Study procedure A total of thirty specimens will be 

fabricated (10mm 

diameter) using heat cure acrylic 

resin. 

The sides of specimen will be 

ground and polished. Few grooves 

will be incorporated onto 

specimen to simulate the surface 

of denture. Further all thirty 

specimens will be 

sterilised(autoclaved) 

These thirty specimens will be 

divided into three groups of 

ten specimens each 

1. Denture adhesive with 

Melaleuca alternifolia (tea tree) oil 



2. Denture adhesive with Olea 

europaea L. organic olive oil 

3. Denture adhesive (control 

group) 

 

Group 1 

15% TTO by weight will be added 

to the denture adhesive (Fixon) 

powder to achieve an optimal 

viscosity. This paste will be used to 

coat the 

sterile acrylic disks. The coated 

disks will be kept overnight to 

facilitate adhesion of TTO to acrylic 

pellets. 

 

Group 2 

30% extra virgin Olea europaea L. 

organic olive oil will be added to 

the denture adhesive (Fixon) 

powder to achieve an optimal 

viscosity and then the paste will be 

used to coat the acrylic discs. The 

coated disks will be kept overnight 

to facilitate adhesion of Olea 

europaea L. organic olive oil to 

acrylic pellets. 

 

 

 

Group 3(control) 

Mixture of denture adhesive 

powder (Fixon) with normal saline 

without any other ingredient will 



be coated onto the acrylic pellet in 

sterile condition. This will be kept 

overnight to facilitate adhesion. 

 

 

Inoculation of Candida albicans 

All three groups will be further 

treated with Candida suspension 

(0.5 McFarland standard) and left 

to facilitate adhesion for 90 mins. 

The non-adherent fungal cells will 

be removed by washing 

in phosphate buffered saline (PBS). 

The ready specimens will be 

transferred into sterile 

McCartney bottles and further 

incubated overnight at 37° C. 

 

 

Colony formation 

After 24 hours, all the surfaces of 

the treated disks from each group 

will be firmly impressed on sterile 

Sabouraud’s Dextrose Agar (SDA) 

plates and the plates will be 

incubated for 48 hours 

at 37°C. Colony counting will be 

done at the end of 48 hours of 

incubation. 

G. Data collection methods including settings 

and periodicity 
Data will be collected based on 

colonies formed post 48hrs when 

incubated at 37 degrees Celsius. 

H. List of statistical tests to be used for data 

analysis 
Kruskal Wallis test (Overall 

comparison) 



Mann Whitney test-Pairwise 

comparison 

I. If it’s a Clinical Trial: Clinical Trials Registry of 

India or equivalent registration number to 

be mentioned 

NA 

8 3. List risks and benefits of the study This study will help in battling 

emerging anti-fungal resistance by 

incorporation of novel herbal 

agents into denture adhesive such 

as Melaleuca alternifolia (tea tree) 

oil and Olea europaea L. organic 

olive oil. 

There are no such risks involved in 

the study. 
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