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Abstract 

Purpose: To inves(gate the In Vitro ac(vity of incorporated an(fungal agents like Fluconazole 
and Ocimum sanctum oil (Tulsi) in the denture so6 liners to reduce the risks associated with 
the biofilms of Candida albicans.  
Materials and Methods: In the current study, the minimum inhibitory concentra(on (MIC) 
of two an(fungal agents namely Fluconazole and O. sanctum (Tulsi oil) against C. albicans 
(ATCC 10231) was evaluated to examine their effect in reducing the count of candida and its 
biofilms. Analysis of physical proper(es such as surface roughness and hardness of so6 
denture liners (test and control) were also performed. The effect of both an(fungal agents 
was also observed on cell morphology of candida cells using scanning electron microscopy 
(SEM). 
Results: Studies confirmed MIC value for fluconazole and O. sanctum oil as 600 and 400 
µg/ml respec(vely. Surface hardness and roughness of so6 denture material (test) remained 
unaltered. Finally, SEM studies also proved the effec(veness of incorporated an(fungal 
agents on the cell morphology of C. albicans at their respec(ve MIC values.  
Conclusions: This approach allows the prolonged drug release in the oral cavity which 
simultaneously treats the injured denture bearing (ssues and also the infec(on, biofilms of 

candida without compromising on their 
physical proper(es. These studies are 
significant and have tremendous 
medicinal and therapeu(c relevance.
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Introduction 

Denture soft liners are widely used 
for restoring the health of abused or 
inflamed tissues in the oral cavity 
which is brought about by the hard 
denture materials by providing 
cushioning and evenly distributing the 
load on the oral tissues during mouth 
movements. However, these liners 
surface harbor and support the 

adhesion, colonization of several 
microbes, especially pathogens like 
Candida albicans that result in lesion 
formation in denture wearers [1]. This 
microbial colonization on denture 
surface represented as a biofilm of 
microbial communities which are 
consistently encased within an 
extracellular polysaccharide matrix 
produced by the organisms 

themselves. Candida strains are 
proficient in forming biofilms and this 
has been linked to both increased 
expression of virulence factors and 
also lesser susceptibility to 
antimicrobial agents [2,3]. Biofilms 
permits the persistence as well as 
resistance to several antifungals 
agents and further affect the 
strategies in preventing, treating 
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infections instigated by candida sp 
[4]. 

Biofilm related infections are 
efficiently tackled by incorporating 
powerful antimicrobial agents in 
denture soft liners. Several 
investigators have advocated the 
usage of antibiotics, few medicinal 
oils in treating candida infections [5]. 
An ideal antimicrobial agent should 
have good stability, high efficiency, 
broad spectrum, long-lasting 
antimicrobial activity and 
biocompatibility, rendering them 
useful for biomedical applications 
[5,6]. Numerous antifungal drugs, 
antiseptic solutions, chitosan salts, 
metallic oxides, surface coatings, 

etc. have been proposed in 
literature [7-10]. Fluconazole, one 
of the most popular antifungal 
agents has been witnessed from the 
literature. Fluconazole basically 
contains a triazole ring instead of an 
imidazole ring and it has a lower 
molecular weight (306.271 g/mol) 
making it more water soluble as 
compared to other azole compounds. 
It has a high bioavailability (92 %) 
when administered intra-orally 
[11,12]. The antifungal activities of 
medicinal herb oils like Origanum 
oil, and numerous other essential 
oils have been documented [13-
17]. Sparse literature suggest the 
use of Tulsi – O. sanctum oil 
incorporated in soft liners. Gupta 
et al demonstrated the use of O. 
sanctum in combination with 
chlorhexidine (skin – disinfectant, 
antiseptic) for mouthwash 

preparation against dental plaque 
and gingival inflammation [17]. 
Shokeen et al have proposed the 
presence of eugenol component 
from O. sanctum for its medicinal 
potential against multi drug resistant 
(MDR) and susceptible strains [18,19]. 
Even though the potential of various 
plant extracts or essential oils is 
known, it is important to highlight 
that the literature on the usage of 
such extracts in prosthodontics is 
inadequate. We wish to state a 
noteworthy observation here that in 
comparison with other plant extracts, 
O. sanctum oil has not been exploited 
thoroughly for prosthodontics 
purposes.  

Incorporation of antifungal 
medicaments or additives, in any 
form is likely to modify or 
compromise the physical and 
mechanical properties of soft liners. It 
is therefore important that only the 
minimum inhibitory concentration 
(MIC) of the medicament can be 
incorporated to ensure minimum 
changes in the properties of these 
materials. Many researchers have 
studied the effect of incorporated 
antifungal medicaments on the 
properties of soft liners such as 
dimensional stability, surface 
roughness, hardness, tensile strength, 
water sorption, modulus of elasticity, 
and weight in soft liner materials 
[5,13,19-23]. 

Among the several properties 
evaluated, surface roughness is the 
most critical one, since; rougher 
surfaces have a greater affinity to 

biofilm formation, and thus favor the 
emergence/maintenance of oral 
pathologies. Release of alcohol and 
plasticizers from these soft lining 
materials to the liquid medium also 
result in increased roughness. The 
fine pores created by the rough 
surfaces act as an attachment point 
as well as breeding ground for the 
microbes, initiating the process of 
biofilm formation [24]. Hardness is 
another such property which is 
regarded as a fundamental one since 
it represents a simple method to 

determine its modulus of elasticity. 
The greater the content of plasticizers 
in the material, the softer it becomes. 
In this context, a major disadvantage 
of soft lining materials is the rapid 
loss of plasticizer that leads the 
gradual hardening and even oral 
discomfort to the user [24]. 

The purpose of our present study was 
to evaluate In Vitro antifungal activity 
of fluconazole and O. sanctum seed 
oil incorporated in a soft liner. We 
also investigated the effect of these 
inclusions on the hardness and 
surface roughness of the soft liner. 
Lastly, Scanning Electron Microscopy 
(SEM) analysis was also carried out to 
demonstrate the effect of antifungal 
agents on the morphology of C. 
albicans. The null hypothesis of this 
study is that there is no difference in 
the outcomes of physical properties 
of denture soft liners due to the 
incorporation of the two test 
antifungal agents. 

Material and Methods 
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Culture and growth conditions  

Culture of Candida albicans (ATCC 
10231) was obtained from Swami 
Ramanand Teerth Marathwada 
University - SRTMU, Nanded, 
Maharashtra, India Fungal culture 
was grown in sterile Yeast Malt Broth 
(YMB, HiMedia, India) overnight at 
30˚C under shaking conditions. Figure 
1a represents well isolated, off-white 
coloured, circular, regular edged 
colonies of candida sp. grown on 
Yeast Malt Agar plates (YMA, 
HiMedia, India). Morphological 
features of C. albicans were 
evaluated for freshly grown 24 hours 
old culture on a trinocular 
microscope (AxioCam ERc5s: Zeiss, 
Germany) under 10x magnification 
after staining with lactophenol cotton 
blue stain (HiMedia, India) (Figure 
1b). The fungal morphology was 
analysed on a computer screen using 
Zen lite 2011 software (Zeiss 
Microscopy, Germany) to observe 
oval, budding yeast like cells and 
confirm its active growth. 

 

Determination of Minimum Inhibitory 
Concentration (MIC) of antifungal 
agents by agar well diffusion assay  

Agar well diffusion technique was 
performed to evaluate the MIC of the 
antifungal agents:  Fluconazole (150 
mg tablet: Fluka, Cipla- Uttarakhand, 
India), and Ocimum sanctum (P. H. 
Gandhi Chemicals, Pune, 
Maharashtra, India) against the 
fungal strain C. albicans (ATCC 
10231). The turbidity of overnight 

freshly grown fungal culture was 
adjusted to a cell count of 1×105 
cells/ml and further 100 µl of the 
culture was uniformly spread over 
YMA plates. Wells were dug into the 
agar using sterile cork-borer, filled 
with serially increasing 
concentrations (100 to 1000 µg/ml) 
of the Fluconazole, and O. sanctum 
oil and refrigerated for 15 minutes for 
pre-diffusion. After the pre-diffusion 
step, the plates were incubated 
overnight at 30˚C. Fluconazole test 
solutions were prepared by crushing 
the tablet using a mortar and pestle 
using dimethyl sulfoxide (DMSO). The 
lowest concentration showing a zone 
of inhibition (ZI) > 15 mm diameter 
was taken as the MIC for both 
antifungal agents.  

The MICs of the antifungal agents 
were also investigated using standard 
microtitre plate assay. Flat bottomed 
96-well microtitre plates (Tarsons -
TM, India) were filled with 100 μl of 
serially diluted solutions of the 
antifungal agents (ranging from 2000 
to 200 μg/μl). To each well, 100 μl of 

freshly grown candida cells (1×105 
cells/ml) were added. The plates 
were incubated at 30°C overnight and 
OD600 was measured using a 
double-beam UV-Vis 
spectrophotometer (Shimadzu, 
Japan). As the incorporation of the 
antifungal agents did not alter the 
OD600 of the solution significantly, 
200 μl of sterile YMB broth served as 
the negative control. 

Evaluation of fungal culture viability 
in presence of antifungal agents 

Fungal cultures were grown overnight 
in a sterile YMB medium in presence 
of MIC values of Fluconazole and O. 
sanctum oil. Further microscopic 
observations were carried out up to 
14 days to check the viability of 
fungal cells with time. The initial 
concentration of cells was adjusted to 
1×105 cells/ml on a Neubauer 
chamber: 1/400 mm2, depth 0.1 mm 
(Axiva - Counting Chamber Brightline 
Touff, Delhi, India).  

Figure 1. A) Colony characteristics of C. albicans grown on Yeast Malt Agar plates, B) Microscopic 
image (10x) of C. albicans stained with lactophenol cotton blue 
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Preparation of denture disk 
specimens  

Soft liner denture disks of Mollosil, 
with silicone based permanent chair 
side soft liner (Detax GmbH & Co. KG, 
Carl-Zeiss-Str.4, Germany) were 
prepared as per manufacturer’s 
instructions in a laminar flow (Micro-
filt India Pvt. Ltd.). The base paste 
and catalyst paste were mixed in 1:1 
w/w ratio on a sterile ceramic (Figure 
2). Denture disc specimens of 
diameter = 12 mm, and thickness = 2 
mm were prepared for antifungal 
assay. A stainless steel mould was 
used to prepare denture discs 
specimens of diameter = 20 mm, and 
thickness = 5 mm were also prepared 
for the assessment of physical 
properties.  

 

Figure 2. Prepara(on of denture so6 liner disk 
specimens using stainless steel mold. 

 

The antifungals to be incorporated 
were also pre-weighed and added 
according to their MIC values to the 
pastes. The material was 
homogenously mixed using a 
stainless-steel using spatula for 30 
seconds and then gently placed over 
the mould which was further secured 
between two thick glass tiles, under 
constant pressure to ensure the 

uniformity without any voids. The 
specimens were allowed to set for 8 - 
10 minutes at room temperature 
until the mix was plastic and easy to 
retrieve. Any specimens with voids or 
irregular surfaces were discarded. 
The excess portion was trimmed off 
carefully using a fine blade scissor. 
The specimens were then coated with 
lustrol gloss varnish and were allowed 
to dry for 5 minutes and stored 
further in a sterile petri dish. The 
procedure was repeated for both test 
compounds using all concentrations. 
For the control group, no antifungal 
agent was incorporated. These 
specimens were stored in a sterile 
container having 10 mL of artificial 
saliva.  

Determination of physical properties 
(surface roughness and hardness) of 
the soft liner  

Surface roughness was measured 
using a surface roughness tester 
(Mitutoyo South Asia Pvt. Ltd) 
calibrated with a 0.8 mm cut-off 
length and speed of 0.5 mm/s. The 
hardness was measured on one side 
of specimen using a Shore A 
durometer (Kori Seiki, Japan). A 
constant load of 10 N/s was applied, 
and the results were obtained from 0 
to 100 Shore A units. A mean of five 
readings was taken, from different 
sites of the sample for both the 
properties. Both physical properties 
were measured at a regular interval 
of 24 hours (up to two weeks) [25]. 

Demonstrating the effect of 
antifungal agents on C. albicans using 
Scanning Electron Microscopy 

C. albicans was grown in YMB for an 
overnight to achieve a mid-log phase 
to reach a cell count of 1 × 105 cells. 
After growth; the cells of C. albicans 
were centrifuged (10,000 rpm for 15 
minutes at 4°C) and the supernatant 
was discarded. Further, cell pellet was 
washed with saline (0.85 % NaCl) for 
one to two minutes. The pellet was 
made up to 1 ml with the saline and 
was labelled as a stock. Around 1 µL 
from the stock was then diluted to 
103 times and the cells were counted 
using Neubauer chamber underneath 
a 1 mm thick coverslip under 40 x 
magnification. From this, the amount 
of stock needed to get 1×105 cells was 
calculated. The cells grown in mid log 
phase (~ 1×105 cells) were treated 
with their respective MICs of both 
antifungal agents. The tubes were 
further incubated at 30°C for four 
hours at 150 rpm. The cells were 
collected by centrifugation at 10,000 
rpm for 15 minutes at 4°C and the 
pellet was then washed thrice with 
0.1 M phosphate buffer saline (PBS) 
at pH 7.4. The cell pellet was then 
fixed with 2.5 % glutaraldehyde at 4°C 
for four hours. It was then rinsed 
twice with PBS. After the rinsing step, 
the pellets were dehydrated in 
ethanol series ranging from 10 – 
100 %, for 15 minutes per step.  At 
the end of this stage, water content 
from the cell was completely replaced 
with ethanol and this was used 
further for SEM studies. Around 2 µl 
of this was spread uniformly on a 
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clean, grease free glass cube (1 × 1 
mm) and allowed to air dry 
completely in a laminar air flow to 
observe it using SEM facility.  

Statistical analysis of data  

All experiments were performed in 
triplicates. The numerical readings for 
all three parameters were subjected 
to statistical analysis. The data 
obtained on continuous variables 
were presented as Mean and 
Standard deviation (± SD). The inter-
group statistical comparison of 
continuous variables was done using 
analysis of variance with Bonferroni’s 
correction for multiple group 
comparisons. The intra-group 
statistical comparisons were done 
using repeated measures analysis of 
variance (RMANOVA). The p -values < 
0.05 were considered as statistically 
significant. The entire data were 
statistically analyzed using Statistical 
Package for Social Sciences (SPSS 
version 21.0, IBM Corporation, USA) 
for MS Windows. 

Results 

In the present study, a biofilm 
forming strain C. albicans (ATCC 
10231) was selected for antifungal 
assays to mimic the characteristics of 
oral microflora. C. albicans showed 
atypical colony morphology on YMA 
plate. Candida cells stained with 
lactophenol cotton blue in absence 
and presence of antifungal agents are 
shown in Figure 3a, 3b and 3c. 
Antifungal activity performed through 
agar well plate assay manifested the 
potency of Fluconazole and O. 

sanctum oil at MIC of 600 and 400 
µg/ml respectively. Figure 4  

represents the increased diameter of 
ZI around the well with increased 
concentrations of Fluconazole against 
C. albicans culture, proving its 
concentration dependent antifungal 
activity. A 96 well plate micro-titre 
assay also supported the same MIC 
values as reflected through well plate 
assay for both antifungal agents. 

Cell viability assay confirmed that the 
negative control, where the cell count 

was much higher (26 × 105/ml) as 
compared to the candida cells treated 
with both antifungal agents 
individually (Fluconazole : 6 × 105/ml 
and O. sanctum oil : 4 × 105/ml). Such 
a drastic decrease in the cell count 
indicates a powerful antifungal effect 
of both agents and proving their 
significance in control of candida 
culture. Viable cell counts in the 
presence of antifungal agents showed 
significant reduction (p = 0.001) in cell 
count due to antifungal activity of 
test samples (having Fluconazole and 
O. sanctum oil) as compared to the 

Figure 3. A) Microscopic image of C. albicans in absence (Control) of antifungal agents, B) 
Microscopic image of C. albicans in presence (Test) of Fluconazole (MIC= 600 µg/ml), C) 
Microscopic image of C. albicans in presence (Test) of O. sanctum oil (MIC = 400 µg/ml). 
 

Figure 4. Antifungal activity of Fluconazole against C. albicans grown on YMA agar plate in well 
diffusion assay performed with its different concentrations (100 to 1000 µg/ml). Fluconazole 
exhibiting the zone of inhibition against C. albicans as compared to negative control (Control well: 
Centre one filled with Dimethyl sulfoxide)  
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control (no antifungal agent) over 24 
hours, 7 days and 14 days (Figure 5a). 
These MIC values were also used to 
prepare denture disc soft - liner 
specimens for further studies. Cell 
viability of the antifungal agents 
treated culture certainly affected the 
growth of C. albicans as compared to 
control.  

Denture soft liner disc specimens 
incorporated with antifungal agents 
should not significantly alter their 
physical property which was clearly 
reflected in the present studies. The 
surface roughness (Figure 5b) and 
hardness (Figure 5c) of the denture 
disc specimens incorporated with 
antifungal agents at their respective 
MIC over 24 hours, 7 days and 14 
days shows no significant alterations. 
(p = 0.99) 

SEM images of C. 
albicans illustrated significant 
changes in the morphology of 
candida cells in presence Fluconazole 
and O. sanctum oil under different 
magnification (Refer Figure 6). Figure 
6a to 6c represents the SEM images 

untreated or the control cells 
(without antifungal treatment) having 
its natural smooth, oval-shape and 
polar budding type with 
blastoconidia. However, treatment of 
candida cells with antifungal agents 

(at their respective MIC) showed 
complete damaged cell surface as 
shown in Figure 6d to 6f for 
Fluconazole and Figure 6g to 6i for O. 
sanctum oil. Thus, SEM studies also 
supported the outcome of the 

Figure 5. A) Graphical representa(on for cell count of C. albicans treated with (test) and without (control) an(fungal agents, B) Graphical 
representa(on for the surface roughness of denture specimens incorporated with (test) and without (control) an(fungal agents, C) Graphical 
representa(on for Shore A hardness of denture specimens incorporated with (test) and without (control) an(fungal agents. 

Figure 6. Scanning electron microscopic images of Cell surface morphology of C. albicans in 
the presence (test) and absence (control) of antifungal agents at their MIC values under 
different magnification levels. A) (5000x) B) (10000x) C) (30000x): Control without any 
antifungal agents showing normal cell morphology while, D) (5000x), E) (10000x) and F) 
(30000x): In the presence of Fluconazole (600 µg/ml) and G) (5000x), H) (10000x) and I) 
(30000x): In the presence of O. sanctum oil (400 µg/ml) clearly show ruptured cells. 
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experiments from the agar well plate 
and microtitre assay proving the 
antifungal activity of both agents. 

Discussion 

Temporary soft denture liners are 
alike to tissue conditioners; that 
improves the health of inflamed, 
hypertrophic, hyperaemic, and 
traumatized denture-bearing tissues 
[14]. They provide cushioning effect 
under dentures by distributing the 
functional stresses, thereby can 
especially be beneficial in reducing 
the pain arising from the severely 
resorbed, sharp and thin residual 
crests [25]. During this process, 
plaque accumulated to the tissue 
surface, can cause microbial adhesion 
to the soft liner [14]. C. albicans is an 
established pathogen in denture 
stomatitis, especially in geriatric 
patients with poor oral hygiene, and 
in patients with physical or mental 
disabilities. 

Budtz-Jorgensen et al and Koopmans 
et al showed that the percentage of 
yeasts was statistical significantly 
higher in the denture related 
stomatitis (DRS) group [26,27]. 

Complete denture wearers have 
shown higher prevalence of candida 
infections, due to microbial 
adherence on denture bases and 
liners; leading to varying degrees of 
denture stomatitis. The surface 
properties of denture liners, salivary 
composition, low pH, and diets rich in 
carbohydrates accelerate the 
colonization and adhesion of C. 
albicans, causing exponential growth 

that possibly encourage denture 
stomatitis. The initial adhesion of C. 
albicans depends on the micro 
porosities of denture base material 
and lack of oral hygiene, which 
encourages the formation of a sessile 
community and biofilm in the oral 
cavity [14]. In the present study, 
biofilm forming C. albicans was 
selected for fungal assays to mimic 
the characteristics of oral microflora. 
Evaluation of this strain using a 
trinocular microscope showed 
actively budding yeast cells when 
cultured overnight in YMB. 
Fluconazole and O. sanctum oil are 
known for their antifungal activity 
[28]. Similar observations were noted 
in the current study. Noteworthy 
reduction in cell viability of candida in 
artificial saliva proposes efficacy of 
antifungal against candida cells 
without affecting the physical 
properties of the denture material. 
This reflection agrees to Bates et al 
and Bueno et al [24,28]. The mixing of 
the base materials with antifungal 
agents may result to covalent binding 
of the antifungal agents that fetches 
their controlled discharge over 
prolong periods of time in the oral 
cavity or on site colonized by candida 
cell on the denture surface. The 
observation of the antifungal assay 
shows that there was a gradual 
reduction in the growth of the 
organism over the three intervals of 
24 hours, 7 and 14 days. Since 
denture stomatitis is a multi-factorial 
condition, the treatment is complex 
and host-dependent [29].  

Antifungal agents are considered as a 
potent and safe medications for both 
topical and systemic therapies for 
mucosal lesions [1,2]. Although these 
are considered to be safe and 
effective topically, prolonged 
systemic use may cause renal toxicity 
or hepatotoxicity [11]. Using topical 
antifungal agents are effective on the 
fungal pathogens that invade 
superficial tissues. However, their 
usage may be associated with a few 
undesirable effects for example, 
objectionable taste and necessity of 
frequent applications [5]. Due to their 
shortcomings, the concept of 
incorporating antifungal agents in 
denture liners was advocated. The 
idea of incorporating antifungal 
agents into denture liners was 
introduced by Douglas and Walker, 
since, a plenty of research has been 
conducted to improvise the efficacy 
of tissue conditioners using a variety 
of antifungal medicaments [30]. Thus, 
addition of fungicidal compounds 
directly to the tissue conditioners or 
denture liners has numerous 
advantages: extremely low-cost and 
successful technique. This method 
can be readily employed for those 
patients at high risk: patients with 
xerostomia and those with a history 
of denture stomatitis [31]. The 
antifungal effects of fluconazole and 
O. sanctum oil incorporated in 
denture soft liners have not been 
compared by in existing literature.  

The antimicrobial susceptibility and 
efficacies of any drug are analysed by 
determining its MIC. The viability of 
topical antimicrobials is lowered than 
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its therapeutic concentration due to 
the cleaning action of the 
musculature, the diluent effect of 
saliva, and the microbial colonization 
in complex biofilms. Therefore, 
candida cells were exposed to a 
limited concentration of the 
antifungal [32,33]. It may be assumed 
that the release of antimicrobial 
agents incorporated in denture 
materials after temporary relining of 
contaminated acrylic surfaces is 
uniform and steady in infected sites, 
maintaining an effective 
concentration, although it is still 
lower than the initial [5]. In this study, 
MIC were determined where the 
diameter of ZI measured for different 
concentrations of Fluconazole and O. 
sanctum oil and also confirmed by 
using a 96 well plate micro-titre 
assay. The MIC for fluconazole for C. 
albicans ATCC 10231 was 600 µg/ml 
and that for O. sanctum was 400 
µg/ml. These results are similar to 
that achieved by Balakumar et al who 
assessed the activity of O. sanctum on 
clinically isolated dermatophytic 
fungi. They found the MIC values of 
the oil in the range of 125 to 400 
µg/ml [34]. 

Surfaces with greater roughness 
usually exhibit higher yeast count; 
owing to higher irregularities and 
microporosities. The microscopic 
surface peaks and valleys protect the 
microbes from shear forces, even 
during denture cleaning, allowing the 
entrapped microbial cells to attach 
irreversibly to a surface [35]. In the 
current study, incorporation of the 
antifungal agents in the soft liner 

material during preparation of the 
soft liner discs did not result in any 
significant increase in the surface 
roughness or Shore A hardness of the 
material (p < 0.05) even after 14 days 
of incubation (p < 0.05) when 
compared with the control. Higher 
mean values of surface roughness for 
auto-polymerizing soft lining 
materials (2.8 to 4.2 µm) and tissue 
conditioners (1.3 to 7.9 µm) were 
previously described by Kang et al 
and by Bueno et al (5.04 to 6.00 µm) 
[24,36]. These variations of roughness 
values may be ascribed to differences 
among the used experimental 
conditions and also the chemical 
condition of test materials. 
Furthermore, in In Vivo conditions, 
the variations may occur due to 
thermal changes, pH variations and 
deformation by occlusal load [24]. 
There are no limitations for clinically 
acceptable values for the Shore A 
hardness of temporary soft lining 
materials. However, a variation from 
13 to 49 Shore A units in 24 hours is 
regarded as acceptable for clinical use 
of these materials [37]. The results 
achieved in the present study are in 
this range for all test groups. A 
hardness of 20 – 25 units without any 
change during the life cycle of a 
resilient material is considered 
clinically suitable, as reported by 
Bueno et al, Gonzalez et al and Yilmaz 
et al who found higher Shore A 
hardness values (60 –78 units) for 
three temporary soft lining materials 
[24,38,39]. 

The scanning electron microscopy 
observations presented clearly 

confirm significant fungicidal action 
exerted by fluconazole and O. 
sanctum oil. The surface alterations 
are most probably due to a change in 
cell permeability. As for the cells 
treated with the fungicidal dose, 
some have a completely smooth 
surface fully comparable to those 
seen in the controls, though the 
surfaces of most cells were partly 
covered with vesicles. Vesicular 
material possibly originates from the 
cytoplasmic components of the 
broken and damaged cells [40]. Thus, 
indicating the efficacy of the two test 
antifungals used in the present study. 

Although significant conclusions have 
been drawn from this study, it is 
necessary to clinically correlate the 
same under In Vivo, conditions to 
promote the use of these anti-fungal 
medicaments in day-to-day use for 
management of denture stomatitis. 
In addition, the In Vitro specimens are 
usually smoother and have 
standardized surfaces, which increases 
the effectiveness of the tests of 
antifungal agents; In Vivo, denture 
liners lose their plasticizers, becoming 
hardened and rough. 

Conclusion 

In conclusion antifungal agents - 
Fluconazole and O. sanctum oil tested 
in the current study showed 
comparatively greater reduction in 
cell count of C. albicans at the 
concentration of 600 and 400 μg/ml 
respectively. The surface roughness 
and hardness of soft denture liners 
remains more or less unaltered after 
incorporation of antifungal agents. 
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The efficacy of effect of antifungal 
agents demonstrated destruction of 
C. albicans and was evident through 
SEM studies. Work demonstrated 
through this approach allows the 
prolonged drug release in the oral 
cavity which simultaneously treats 
the injured denture bearing tissues 
and reduce not only candida infection 
as well as their colonization. These 
studies are significant and have 
promising medicinal and therapeutic 
perspectives. 
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