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ABSTRACT
STATEMENT OF PROBLEM

Tissue conditioners amesilient materials condition the denture beariogeanucosa

caused by Denture induced stomatitis. Medicinahtglaextracts and essential oils
incorporated in tissue conditioners have been usedieveloping countries as
alternative treatments to this problems and iteatffon mechanical properties of

material.

PURPOSE

To evaluate antifungal efficacy, surface roughreggbstensile bond strength Gfnger

grass il incorporated in tissue conditioner.

METHODS

A total of 150 samples were taken in the presamdystMinimum inhibition zone
diameter of 90 samples were used to evaluate thiéuragal activity using well
diffusion method. Then, experimental group of 4kgkes was further subdivided
into 3 groups of 30%,40%,50% concentration (n = Wh)ch was used to measure
minimum inhibition zone diameter and evaluate thsif@angal activity at two
different time intervals i.e. after 1 day and 1 weshich was compared with
comparative group containing 45 samples of flucolevith tissue conditioner i.e.

15 samples in each group of 1%,3%, 5% concentration

The antifungal activity of mean minimunhibition zone diameter of ginger
grass oil and fluconazole in tissue conditionerdédferent concentrations were
compared. The surface roughness and tensile bosma#h of tissue conditioner with

optimized ginger grass oil concentration were eaigd.
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RESULT

The collected data was subjected to statisticalyaisausing Dependent t test and
Independent t test. There was statistically sigaiit difference between the control

and experimental group. (P < 0.05)

CONCLUSION

The commercially available ginger grass oil canveeas one of the potential
antifungal agent for treatment against denture atdis. Mean minimum inhibition
zone diameter of ginger grass aiith tissue conditioner was less compared to
fluconazolewith tissue conditioner but it was comparable agdhazole is potent
antifungal agent. Additionally, systemic adminisgrantifungal agents has harmful
effect on humans when they are misused. Therefngahessential oil can be better
option to treat denture stomatitis. Surface rougbndecreased statistically after
incorporation of ginger grass oil and increasedraftweek of time interval. Tensile
bond strength decreased statistically after ina@apan of ginger grass oil and

increased with 1 week of time intervals.

KEYWORDS

Ginger grass oil, Fluconazole, Tissue conditionBenture stomatitis, Surface

roughness, Tensile bond strength, Disc diffusieh te
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I ntroduction

INTRODUCTION

Prosthodontic treatment for the elderly and edensilpopulation is rapidly
increasing in developed countries, particularly ogable denture§? In 2011, a
national dental survey found that 89% of adultsdagé and older had removable
dental prostheses, with edentulism increasing wigie> Polymers are the only

material widely used in removable denture fabrara(imethyl methacrylate).

Polymethyl meth acrylate (PMMA) as the denture bessn has multiple
benefits, including ease of manipulation, repaisthetics, and dimensional stabifity.
® Due to its high-water absorption, it is prone &ntilire plaque contamination. All
these factors appear to increase the ability oflicknalbicance to colonize both the
denture and the mucosal surfaces, where it ach apportunistic pathogen resulting

in a variety of clinical issues such as denturenstitis (DS) and angular cheilit{s’

Denture stomatitis (DS) is a common oral mucosalddmn where trauma
from ill-fitting dentures causes erythema or inffaation of the palatal surface,
results pain and discomfort to the acrylic dentwesarers-’Approximately 72% of
denture wearers are affected by this conditiobenture-induced stomatitis is often
referred as Candida-associated stomatitis becansagthe fungal species, mainly
the candida albicance, are thought to be the pyimause. DS can be caused by a

variety of factors other than fungal infectiofis.

While Candida albicans will only adhere under ditwes of poor denture
hygiene and continuous wearing, risk factors suchlenture trauma, poor oral and
denture hygiene, continuous and nocturnal dentaes xerostomia, and changes in

salivary pH have all been linked to denture stotisatbenture material themselves
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I ntroduction

can contribute to the risk for denture stomatdis area of surface roughness(SR) and
the hydrophobicity of denture surfaces can promattichment of microorganism and
development of biofilm. It is important to redudetrisk for development of DS. The
treatment of DS is mainly aimed at identifying aelominating possible contributing

factors, prevent systemic dissemination and eliteimay associate discomfott:*

Mechanical cleaning of dental prostheses was regoi@ be underutilised,
resulting in increased denture plaque retention rmi@oorganism accumulation on
the denture surface. The fact remains that ordttheare has traditionally been a low
priority. **® Chemical cleaning with denture cleansers may allesidual biofim
retention, which could lead to microorganism regiowand denture colonisation.
Other than these techniques antifungal agentsimgliwith tissue conditioners, tissue
conditioners in combination with antifungal agenthemical agents such as
chlorhexidine and sodium hypochlorite, and physteahniques such as microwaves

are all examples to treat O3S.

The most important factor to be considered in [@&tinent are concentration
of antifungal agent, susceptibility of the stramdahe source of the mucosal surface.
Most commonly used antifungal agents are eitheygras or azoles for example
amphotericin B, nystatin or fluconazole, itracorlazietoconazole. However they do
not eliminate or inhibit the denture colonized romrganisms.Nonetheless, the
development of resistant species is the greatsse iselated with the long-term or
repeated use of antifungal medicif®3his entails the search for novel therapeutic
approaches. Topical antifungal medication for Demtstomatitis “is difficult to
apply in elderly denture wearers due to decreasedtdr activity”, “cognitive

impairment”, and “memory loss”. Due to circumstasmisech as frequent consumption
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I ntroduction

and continual wash out by salivary flow, the adistimied antifungal drugs fail to

attach and remain in touch with oral mucosal tig€ue

The main problem in applying these drugs are thgh toxicity and side
effects also the potential development of drugstaesice in the species. Additionally
these medication are typically effective againsigll species, but DS can caused by

variety of microbeg’

One of the primary strategies for overcoming thpsgblems is the use of
herbal essential oils and probiotics in place dffamgal and antibiotic medications.
Due to their organic composition, they can exhioth high antibacterial activity and
low toxicity. Another advantage of these essertitd is their broad spectrum of

antimicrobial and antifungal activify.

Tissue conditioners (TC) amesilient materialsisually used as a temporary
relining material to prevent the transfer of magticy load and evenly distribute the
external stresses on the mucosa of the basaheeaésilient materials that are often
used for conditioning the denture bearing sore rsaicby ill-fitting dentures. They
act as a cushion under the dentures. Denture reliveve a variety of applications in
the field of prosthodontics. Denture liner use entilstry is not new and has been
practised for many years and has many desirablpepies like long-term stable
viscoelastic behaviour, low water sorption, imprwslour stability, stain resistance,
tear resistance, good bond strength to denture dasensional stability, resistance to
fungal and bacterial growth, ease of processingdgshelf life, biocompatibility,

good resiliency, special rheological properties.
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TC have been also used as drug delivery toolsdrothal cavity for example,
antifungal agents delivered through tissue conaddéis inhibited c. albicance
proliferation? But there are many studies concerning the adhes&rhanisms of C.
albicans to denture base materials as well asrfaefifecting these mechanisms and
surface properties . Because the adhesion of mmgaosms to a surface is
prerequisite for the colonization at that surfat®e denture may function as a
reservoir of infection C. albicans has been foondboth hard denture base acrylic

resins based resilient liner materials in vivo anditro .2

The recent resurgence of natural health has comdédbto an increase in
interest in commercially available naturopathicréipges. Medicinal plants extracts
and essential oils like Melaleuca alternifolia d@ifea tree oil), Origanum oil,
Lemongrass essential oil etc have been used inlafemg countries as alternative
treatments to health problems. The fundamentalradgas of natural medicinal plant
extracts as antibacterial agents are their enhasaésty and stability, which are

lacking in both organic and inorganic antimicrokigents**

Binomial name of Ginger grass oil (GGO) is Cymbamognartinii (CM). The
essential oils of CMare rich in monoterpenes. Essential oils from Cypaogon
species and their components are known for theitifuaigal, antimicrobial,
antihelmintic, antiparasitic, anticonvulsant andi@ndant activities. GGCcan also

help manage minor pain and reduces inflammationatdas an anti-inflammatory

56
agent.

Therefore aim of this in vitro study is to compared evaluate the antifungal
activity of the Ginger grass oil incorporating tissue conditioner, and its effect on

SR property and tensile bond strength (TBS) betwesse conditioner and acrylic
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resin material. Clinically, adequate bond strengglduced Candida albicans adhesion,

and reduced SR may be beneficial.

However, the properties of TC with essential oilrevdound to decrease
considerably with time. Therefore, they must belaegd regularly as with

conventional tissue conditioner by using differessential oils in TC one should to

realize its potential clinical application.
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Need for the Study

NEED FOR THE STUDY

One of the most common types of treatment in peigthdentistry is a
removable dental prosthesis. However, long-termwisigout rest to underlying oral
tissues may have a negative impact on their inttegfo allow the deformed tissues
of the residual ridges to return to normal formthbest and tissue conditioners have
been advocated. Tissue conditioners(TC) are sdilignt temporary liners that have
been widely used in dentistry to treat a wide ranfgatient issues and clinical
applications® They can also be used for temporary relining of &tdiate dentures, in

addition to reducing and evenly distributing stessen the mucosa of the basal seat.

27

Elimination of the local irritating factors, treadmt of the abused tissue, diet
counselling, systemic evaluation, replacement efdhd prosthesis, establishment of
proper occlusal scheme and correction of any oatluiematurity’s, meticulous oral
hygiene maintenance, and use of soft tissue lam@sll part of a successful treatment
plan for denture stomatitis. TC have recently based as a drug delivery tool for
elderly patients suffering from denture stomatigised by Candida infection, as the
success of topical drug application in the oralityasnay be hampered by patient

compliance?®

Furthermore, due to reduced motor skills, cognitmeairment, and memory
loss, maintaining a regular and optimal dose oictd@ntifungal agents is difficult in
geriatric denture wearers. To address these isamfungal agents have been
incorporated into soft tissue liners and are bedegfed for their efficacy against

Candida albican® Many studies have been conducted on antifungaltagerch as
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Need for the Study

nystatin, azole group derivatives, chlorhexidine,etaflic oxide powders,
photocatalysts, and silver nanoparticles incorgaranto tissue conditioners, with

varying degrees of success along with toxicity vaiteruse’

However, due to Candida species resistance to tthesgs, the therapeutic
effects of plant oils with antifungal propertiese dreing investigated. A number of
studies have been conducted to investigate thectef®® natural and herbal
antimicrobials, such as tea tree oil (TTO), lemasgroil, Thai herbs, and Origanum

oil, on C. albicans by incorporating them into ¥C.

Binomial name ofGinger grass oil is Cymbopogon martinii. The essential
oils of Cympopogan martiniare rich in monoterpenes. Essential oils from
Cymbopogon species and their components are knowovn ttieir antifungal,
antimicrobial, antihelmintic, antiparasitic, antsalsant and antioxidant activities.

GGO can also help manage minor pain and reduces infitromand act as an anti-

56
inflammatory agent.

Antifungal effectiveness and potency@EGO has been proven but its effect in
tissue conditioner is not yet done so the aim i $kudy is to investigate the role of
antifungal agents incorporated in the TC to ingeg# their effectiveness on the
growth of C. albicans for the treatment of dentmduced stomatitis. And further its

comparison with Fluconazole in tissue conditionék e observed.

After incorporating GGO in TC, its effect on suamughness and tensile
bond strength in which the TBS of the acrylic resased liner will be checked as,
reliable bond between denture base and soft lifechwis required for the denture to

function properly.
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Hypothesis

HYPOTHESIS

NULL HYPOTHESIS

There is no difference in the antifungal property, surface roughness and tensile

bond strength of the denture soft liner incorporated with ginger grass ail.

ALTERNATIVEHYPOTHESIS

There is difference in the antifungal property, surface roughness and tensile

bond strength of the denture soft liner incorporated in the ginger grass oil.
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Aim and Objectives

AlM AND OBJECTIVES

AIM OF THE STUDY

To evaluate antifungal efficacy, surface roughness and tensile bond strength of

Ginger grass oil incorporated in tissue conditioner.

OBJECTIVES

1. To evaluate antifungal activity of tissue conditioner incorporated with Ginger

grass oil and Fluconazole.

2. To evaluate surface roughness and tensile bond strength of tissue conditioner

incorporated with Ginger grass oil.

3. To compare antifungal activity of Ginger grass oil with Fluconazole

incorporated with tissue conditioner.
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Review of Literature

REVIEW OF LITERATURE

Amany EL-Hadary et al (2000)In the study silicone-based soft liner (Luci-
sof) was tested against a plasticized acrylic resin liner (Permasoft), using
two processing techniques: laboratory-processed autd polymerized at
chairside for the latter. On the basis of loweraxabrption and solubility, and
higher tensile bond strength (TBS), Luci-sof mayiove clinical outcomes

and succes¥.

Y. kulak ozkan et al (2002)The goal of this study was to find out about
elderly people oral hygiene practises, denturentiieess, yeast presence, and
denture stomatitis. Swabs from the palate wereimddaand mycologically
examined in order to identify the yeast coloniekere was no statistical
correlation between denture stomatitis, denture) (BX@shing frequency, or
denture cleaning procedures. However, there watatéstgally significant
relationship between DS, the presence of yeasid, the cleanliness of

dentures®

V. Naik and J. L. Jabade (2005)Determination of the tensile bond strength
of three commercially available soft liners to alypmethyl methacrylate
denture base resin to assist clinicians in selgdtie liner for their patients.
The tensile test used in this study was effectivedamparing the three liners'
tensile bond strength. The TBS of Supersoft wasebetompared to

Molloplast B, which was in turn, better than Mucepr*

Blanca Liliana Torres Leo'n et al. (2005)investigated and compared the

water sorption, solubility, and TBS of denture figimaterials copolymerized
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using different procedures following heat cyclihgght Liner was shown to
have lower solubility levels, according to the studllicrowave radiation was
used to polymerize Ever-Soft, resulting in a higdST The adhesive/cohesive
failure of materials polymerized using microwaveliagion and visible light

was noticeable’®

T. Baena-Monror et al. (2005)studied the presence of Candida albicans,
Staphylococcus aureus, and Streptococcus mutanshenprosthesis and
mucosal membrane in individuals with and withouhtdee stomatitis. The
prevalence of Candida albicans, Staphylococcusuaurand Streptococcus
mutans was found to be 52.4%, 53.4%, and 68.68perdively, according to
the study. Candida albicans was found in 86% ofwtenstomatitis patients,
but Streptococcus mutans was found in just 16%he$d individuals. They
concluded that Candida albicans, Staphylococcusuaurand Streptococcus
mutans colonised the oral cavity of individualsngsdental prosthesis on a

regular basis, and that denture stomatitis was roomemon in these patients.

36

Mustafa Murat Mutluay and I. Eystein Ruyter (2006) To assess the initial
bonding properties of new and old soft relining enals to denture base
polymers with varying polymerization techniques amdter contents. The
tensile bond strength results varied significanflyplasticized PMMA soft
liner (Vertex Soft) and a poly(organosiloxane) dofer (Mollosil Plus) had
statistically similar bond strength results forfelient denture base polymers.
Poly(organosiloxane) based materials had slighitydr bond strength with

water immersed than dry specimeiis.
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Ayse Mese et al (2008The bond between the acrylic resin and the resilie
liner material can fail, and the resilient liner tadal can lose its resiliency
over time. Resistant liners made of acrylic resid ailicone that were heat or
auto polymerized onto denture base acrylic resimewevaluated for their
tensile bond strength and hardness. The resuliseshthat the hardness and
bond strength of resilient liners varied signifitgnLess hardness and higher
bond strength than the other silicone-based hdgthewized (Molloplast-B)
resilient liners. Long-term exposure to water ilased hardness and decreased
bond strengti®

E. Emami et al (2008)For the first time, edentulous elderly people with
maxillary full dentures and mandibular two-implamverdentures or
conventional dentures were studied for denture atitis1 The incidence of
DS and risk factors were also studied. Study hygmithwas that elders with
mandibular implant-retained overdentures have tessture stomatitis than
those with conventional dentur&s.

Abbas Falah-Tafti et al (2010) Candida albicans were used to test the
efficacy of two commonly used antifungal agents edixwith TC. Candida
albicans cannot adhere to tissue conditioner dthto 10% nystatin or 10%

fluconazole®

Jose Francisco Ho fling and others (2011)This study compared the
antifungal fluconazole and amphotericin B, as veall proteinase inhibitors
pepstatin A, amprenavir, and ritonavir, to the gatien of proteinases by C.
albicans from clinical isolates and the activity mint extracts against C.

albicans and its generated proteinases. The fisdimyealed that these
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extracts have a specific activity and that the Hontnovel antifungal drugs

might begin at the plant levéf.

Buket Akalin Evren et al (2011)This study focused on the elderly residents
of three different retirement homes. DS was found44% of those with
dentures. Differences in educational attainmemipnme, dental visits, denture
status, brushing methods and frequency (p = 0.@¢dre found between
residential homes. Poor denture hygiene habits Vigked to denture-related
stomatitis 2

Narendra Chopde et al (2012)Analyze the antifungal activity of two tissue
conditioners with nystatin, miconazole, and flucorla. Combining tissue

conditioner with antifungal agents effectively inted candida albicanc®.

Vinaya Bhat et al (2012)According to the findings, a denture wearer isenor
likely to acquire candida associated denture stibisias a result of the typical
oral commensal candida species being converted antpathogen under
favourable settings. Immunocompromised state, pesss-related injuries,
other systemic illnesses, and patient-maintainedutles are only a few of the
causal factors that change the oral balance intondsealthy and inadequate
basis for prosthetic usage. Denture stomatitis edlsy the fungus Candida
has been found to affect 65 to 70% of denture usees the world. Candida
albicance has been the most common source of iofiediut there has lately

been a change to non-candida albicance (NCAC).

Guang Hong and et al (2012)he goal of this investigation was to check if
commercial tissue conditioners have dynamic visxsiaity and plasticizer

leachability. COE Comfort (CC), Fit Softer (FS), dig-Cast (HC), Soft
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Conditioner (SC), and Visco-Gel were the five comerad tissue conditioners
tested in this investigation (VG). In 37°C distillevater, five specimens of
each substance were preserved. Using a dynamicamieah analyser and
high performance liquid chromatography, the dynamwigcoelasticity and
plasticizer leaching of each specimen were assessedl, 3, 7, and 14 days
after immersion. The materials have significant iaragzes in dynamic
viscoelasticity and plasticizer leaching. All maa¢s’ dynamic viscoelasticity
increased or decreased dramatically over time. i@nfirst day following
water immersion, rapid changes in dynamic viscaieiais were visible. The
greatest degree of plasticizer leaching was founthe substance CC. These
findings imply that plasticizer leaching affect® tdynamic viscoelasticity of

commercial tissue conditioners. These effects, heweare restricted®

Akanksha Srivatstava et al (2013) The antifungal activity, surface
roughness, and tensile bond strength of TC werduatel after adding
Origanum oil. So, Origanum oil in tissue conditioneduces candida albicans
adherence without affecting its bond strength tathgolymerised acrylic
resin.*®

Sunanda Sharma et al (2014)The in vitro study compare the antifungal
activity of melaleuca alterfolia oil and fluconddn tissue conditioner. Study
concluded that 30% melaleuca alterfolia oil wasesigp to 5% fluconazole in
tissue conditioner as an antifungal agent. Bothwslgb antifungal activity
against Candida albicans for 24 hofifs.

Pokpong Amornvit et al (2014) After prolonged use, tissue conditioner
becomes a reservoir of oral microbiota, especi@landida species. Many

antifungal drugs are mixed with TC to control fuhgactivity. The
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anticandidal efficacy of COE-COMFORT tissue corafigr with lemongrass
essential oil was added in this study. Lemongrassrdial oil illustrated vivid
inhibition zone againsC. albicans and its MIC value was 0.62al/ml
[0.0625% (v/v)]. In contrast, neither reference alamical strain ofC. albicans
was inhibited by the tissue conditioner primariypplemented with the tested
oil at its MIC or without supplement (negative amfy. *®

Anna Mertas et al (2014) Study tested fluconazole's activity against 32
clinical Candida albicans strains and the ATCC I083erence strain after
they were exposed to sublethal concentrationsaofréz oil (TTO) or its main
bioactive component terpinen-4-ol. TTO and terpideni MICs ranged from
0.06 percent to 0.5 percent for all tested flucofezesistant C. albicans
strains. After 24 hours, fluconazole with subletlddse TTO increased
fluconazole activity against fluconazole-resist@ntlbicans straing’
Koteswara Rao and Pachva (2015)fhe study tested whether tea tree oil in
soft denture line would inhibit candida albicangevgth and shown activity
up to 60 days. These results suggest that TTO dmeildsed to treat DS and
possibly other oral infection®

Aparna H. Gopikrishna et al (2016)The antifungal activity of Centratherum
anthelminticum and Ocimum sanctum seed oils waduated against six
pathogenic Candida strains. Researchers looked hdw major ol
constituents work together. The antifungal activif Centratherum
anthelminticum and Ocimum sanctum seed oils exdbistrong activity
against six species of Canditfa.

Zahid Igbal et al (2016) This review will examine the current knowledge on

antifungal agents in tissue conditioners for treatienture-induced stomatitis.
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Antifungal agents in tissue conditioners are effecand have minimum or no
effect on the physical and mechanical propertiesheftissue conditioners.
The conclusion was that adding antifungal agertts @@mmercial available

tissue conditioners can help treat denture-indistemhatitis >

Wander José da Silva et al (2016)he goal of the study was to check how
the surface roughness (SR) of denture base and firsderials affected
Candida albicans biofilm development. Higher swfamughness was
obtained with finished acrylic resin and dentureeti discs compared to
finished + polished disc2€0.001). No metabolic activity differences were
seen between biofilms formed on both groups((05). Bulky, thick and less
rough biofilms were formed on only finished denturaterials P<0.05).
Confocal images reveal increased presence of bigpaces for biofilms
developed on finished + polished discs. ReducedeSRIted in decreasedl
albicans biofilm accumulation on both denture materials.

Seshagiri Muttagi et al (2017) investigated SR, antifungal property,
wettability, glucose sorption, and weight changeey concluded that adding
Linum usitatissimum, Ocimum sanctum, and Centratimeanthelminticum
seed oils to soft liners remarkably reduced Camdithicans progression, SR,
wettability, and glucose absorptiof.

Pragati Rawat (2017) Tissue conditioners are used to heal abused oral
tissues. Microorganisms compromises patient hemith cause oral diseases
like candidiasis.. Addition of antifungal agentstissue conditioner may also
change its properties. This study compares thefuaigil and mechanical
properties of different . This can be used as &ettbe alternative to systemic

or topical synthetic antifungal agerts.
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25. Promila (2018) According to a review article, Cymbopogon martisi
medicinal and aromatic plant rich in essential .0i®il has some

antimicrobial, antifungal, antiviral, anthelmintiand antioxidant propertie¥.

26. Seenivasan Madhan Kumar et al. (2018)nvestigated the in vitro growth
inhibition of Candida albicans in soft-liner masdsi derived from resin-based
denture soft lining materials treated with neenganlic. Resin discs were put
on agar plates infected with Candida albicans astitl for antifungal activity
using the streaking method after 2, 4, and 7 dayslbicans was inhibited by
neem and garlic applied to a PMMA soft liner. Wioampared to the control
group, both neem and garlic had favourable outcoagssnst C. albicans.
Within the constraints of this in vitro investigati, it was discovered that
neem and garlic can be employed as a tissue conelitaddition to minimise
C. albicans adhesiot.

27. Gayathri Krishnamoorthy et al. (2019) conducted a study to assess the
antifungal efficacy and tensile strength of tissoaditioners containing Cocos
nucifera oil. They found that incorporating 10% w@ocos nucifera into
Viscogel tissue conditioner reduced Candida coliioa and increased tissue
conditioner tensile strengtif.

28. Hejazi et al (2021)Study findings suggest that the C. copticum L. |IB&ded
tissue conditioner can treat both injured mucosa @mnture stomatitis. As a
novel treatment for denture stomatitis, the Carwpticum L. essential oil-
loaded tissue conditioner exhibited suitable phajsibiological, and release

properties>®
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MATERIAL AND METHODOLOGY

SOURCE OF DATA:

This in-vitro study was conducted in-

 KLE Academy of Higher Education and Research, KLEKV Institute of

Dental Sciences, Belagavi:

1. Department of Prosthodontics and Crown & Bridge

2. Department of Microbiology

» Department of Mechanical Engineering, K.L.S. Gdgsitute of Technology,

Belagavi.

INCLUSION CRITERIA:

» Specimens with identical size and shape.

* Specimens free of any voids.

EXCLUSION CRITERIA:

* Specimens with surface defects and deformities.

* Specimens with inaccurate dimensions.

PERMISSIONSTO BE TAKEN:

Permissions to be taken from —

 KLE Academy of Higher Education and Research, KLEKV Institute of

Dental Sciences, Belagavi:
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1. Department of Prosthodontics and Crown & Bridge
2. Department of Microbiology

» Department of Mechanical Engineering, K.L.S. Gdgstitute, of Technology

Belagavi — To use Profilometer and Universal testirachine.
TOTAL SAMPLE SIZE:

ANTIFUNGAL PROPERTY (90)

4

Tissue conditioner Tissue conditioner
incorporated with Ginge incorporated with
grass oil (45) Fluconazole (45)
30%=15 1%=15
40%-=15 3%=15
50%=15 5%=15

SURFACE ROUGHNESS (30)

N~~~

Control Experimental
(15) (15)

TENSILE BOND STRENGTH (30)

U

Control Experimental
(15) (15)
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MATERIALSAND ARMAMENTARIUM

MATERIALS

» Candida albicans -ATCC catalogue number 9002&stra

» Sabouraud dextrose agar

« Commercially available antifungal additive- Ging&rass Oil

» Tissue conditioner- Acrylic based

» Pure powder form of fluconazole

» Acrylic denture base resin

Table 1: Materialsused in the study.

MATERIALS

DESCRIPTION

MANUFACTURER

Ginger grassail

Essential Qil

Commercially Available

Sabouraud dextr ose agar

LOT D18J14200- TR- 13C

Hi media, Mumbai

Candida albicans strain ATCC 90028 MTCC
GC Soft liner 1609031 GC Corp. Tokyo, Japan
Denturebaseresn Heat CureResin DPI Heat Cure
Petri plates PWO011 Hi- Media
Hindustan Chemicals
Fluconazole Powder Form

and Phar maceuticals
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ARMAMENTARIUM

» Dapen dish

» Cement spatula
» Petri dishes

» Testtubes

* Metallic scale

» Sterile cork borer

* Incubator

* A brass metal pattern mould of dimension 40 mm xnb® x 7 mm and

10 mm X7 mm x 3 mm
* Profilometer
» Universal testing machine

Table 2: Armamentarium used in the study.

MATERIALS DESCRIPTION MANUFACTURER

Remi elektrotechnik

I ncubator Sr no. ZBCT-08444
Itd India

Profilometer Surfcom Flex 50A Zeiss|ndia

ACME Engineers,

Universal testing machine Unitest -10
India
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Materials and Methods

A. To check the minimum inhibition zone diameter to evaluate antifungal

property of Ginger grass oil in tissue conditioner and its comparison with

fluconazole.

Albicans (American type culture collection catalegaumber 90028 strains)
was obtained from the Department of Microbiologgwaharlal Nehru's
medical college, Belagavi. Sterile Sabouraud degt@gar culture plates were
taken for the study. These SDA plates were drietisireaked usinGandida
albicance maintaining all sterilization and safety protocolantifungal
susceptibility test was done on Sabouraud dextagse culture plates using
Kirby baurer disk diffusion method. For that pumveblls of 6mm were made.
These wells were filled with different concentratiof Ginger grass oil mixed
with tissue conditioner to check the minimum intidn zone diameter to
evaluate antifungal activity againSandida albicans after 1 day and 1 week
of time intervals. The minimum inhibition zone diater of Ginger grass oil at
different concentration (5%, 10%, 20%, 30%, 40%%68nd 80%) in tissue
conditioner were checked. (The pilot study was coted and study
concluded that, 30% of Ginger grass oil in tisseaditioner showed the
minimum inhibition zone against candida albicanke Tmwinimum inhibition
zone diameter after 24 hours was 12 mm and sirdimeter was observed
after 1 week, only growth around the zone was aed.)

In the present study 30%, 40%, 50% concentratidrSilnger grass oil with
tissue conditioner (experimental group) were tad@msidering the pilot study.
A total of 150 samples, minimum inhibition zonerdeter of 90 samples were

used to evaluate the antifungal activity using wéfusion method.
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Experimental group of 45 samples was further sutdis into 3 groups of
30%,40%,50% concentration (n = 15) which was usednktasure mean
minimum inhibition zone diameter and evaluate th&fangal activity which

was compared with group containing 45 sampledugiohazole with tissue
conditioner (comparative group) i.e. 15 samplesdnh group of 1%,3%, 5%
concentration. These Agar plates were incubate®7af ¢ for 7 days.

Minimum inhibition zone diameter was measured abseoved at day 1 and
1lweek. Later, mean minimum inhibition zone diameteexperimental group

and comparative group were evaluated.
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FLOWCHART-TO CHECK THE ANTIFUNGAL ACTIVITY

[ Sterile Sabouraud dextrose agar culture plates ta&es. }

U

[ These SDA plates were dried and streaked using ANOCQOOZ&:andida}

albicance

U

Punch wells of 6mm diameter were prepared.

U

N
Antifungal susceptibility test was done on Sabodrdextrose agar culture,

plates using Kirby baurer disk diffusion method.
\ J

g

N
Ginger grass oil with tissue conditioner in 30%%#®0% of concentrationy

were added in the punched well

U

J

This Agar plates were incubated at°37 for 7 days

U

[ Minimum inhibition zone was measured and obsertathg 1 and 1 week

U

Mean minimum inhibition zone diameter of gingerggail in tissue
conditioner was compared with fluconazole in tissarditioner. (At
concentration of 1%, 3%, 5%)
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B. To check the surface roughness

15 mm

25 mm

« 30 samples of 30% tissue conditioner with gingeasg oil (experimental
group) and without ginger grass oil were preparedimension 25 mm in
diameter and 15 mm in thickné®¥sl5 samples in each group

« Disks were incubated at 3% for 1 day and stored in distilled water for leke

Excess water was removed from the specimens.a&urfroughness
measurement was carried out with Profilometer wattburacy of +0.01 pm (at
1 day and 1 week).

» Specimens were kept perpendicular to the profilemeBurface roughness

readings of experimental, control group at 1 dayg anweek in um were

obtained by passing the stylus over the lengtipetisnens.
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FLOWCHART-TO CHECK THE SURFACE ROUGHNESS

N
Samples of tissue conditioner with minimum moseetif/e concentration of
Ginger grass oil were prepared (25 mm in diametdri® mm in thicknes¥)

1y

J

~

Disks were incubated at 3 for 1 day and stored in a distilled water favdek

1}

J

Specimens were removed from distilled water, toaegrexcess water

]!

accuracy of

]!

Specimens were kept perpendicular to the profilemet

U

{ Surface roughness measurement was carried ouPwofilometer with
[ Readings were measured by passing the stylus logdemngth of specimens.
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C. To check tensile bond strength

SOFT LINER + TISSUE

ACRYLIC CONDITIOER ACRYLIC
@ I 7 mm
) . < . flo mm
40 mm 10 mm 40 mm

30 samples of 30% tissue conditioner with gingexsg oil (experimental
group) and without ginger grass oil were preparsihgl rectangular brass
metal pattern mould for a test specimen of sizew®x 10 mm x 7 mm. Wax

blocks were prepared by pouring molten wax intorttmaild cavity**

* Two blocks was invested with a brass spacer of d@oes 10 mm x 7 mm x

3 mm in between the wax blocks. Dewaxing was done.

* Heat-cured PMMA (DPI — heat cure material) was usefdbricate the acrylic

blocks.

» Trial packing was done, and excess was trimmederAgacking, the flasks

were compressed with the help of hydro press.

* Then it was processed in a water bath at 75°C¥phdaur, followed by 100°C

for 1 hour.

» After polymerization of acrylic blocks, the metglaser was retrieved. The
required tissue conditioner was manipulated witmimum most effective
concentration of ginger grass oil, trial packingnédp and it was cured

according to the manufacturer’s instructions.
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After setting specimens were stored in 200 ml sfited water and incubated

at 37 c for 1 day and 1week.

The specimen were fixed to the grip of the Univeiasting Machine and
pulled in either way. The maximum load, which tipeamen can take till the

break point, was noted kg/ém

The bond strength was calculated by = Stress at failure (kg)

Cross sectional area of thrapla (cnf),
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TO CHECK THE TENSILE BOND STRENGTH

30 samples of 30% tissue conditioner with gingassgroil (experimental group)
and without ginger grass oil were prepared usictargular brass metal pattern
mould for a test specimen of size 40 mm x 10 mrmxm. Wax blocks were

prepared by pouring molten wax into the mould gatft

U

Two blocks were invested with a brass spacer oedsions 10 mm x 7 mm x 3
mm in between the wax blocks. Dewaxing was done.

U

4 )
Heat-cured PMMA (DPI — heat cure material) was use@dbricate the acrylic
blocks

!

N
Trial packing was done, and excess was trimmedakrAacking, the flasks was

compressed with the help of hydro press.
- J

Ij!

Then it was processed in a water bath at 75°C¥phaur, followed by 100°C forﬂ
houi

d

After polymerization of acrylic blocks, the metaleser was retrieved. The
minimum most effective concentration of Ginger gras in tissue conditioner
was manipulated; trial packing done and it was@aecording to manufacturer
instructions.

Iy

P
After setting specimens were stored in 200 ml sfil#d water and incubated fo}

1 day and simulate the oral environm

]!

The specimen was fixed to the grip of the Univelisggting Machine and pulled in
either way. The maximum load, which the2 specimen ma@ted till the break point i
kg/cm

Iy

The bond strength calculated b
Stress at failure (kg)
Cross sectional area of the sampleqcm

-
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Materials and Methods

! 8
Adin
Ginger Grass 0il

100% Natural & Pure
Botanical Organic Extracts

Swiss Technology
Steam Distilled

Essential

ISml /05 oz

Figurel: Commercially available Ginger grass oil

Figure 2:Tissue conditioner and relinmgterial
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Materials and Methods

Figure 3:Pure form of fluconazole powder

Figure 4: Sabouraud Dextrose Agar
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Materials and Methods

°DPI-Heat Cure

Denture Materia) Improved

DENTURE BASE POLYMER RESIN

FOR USE IN DENTISTRY

(€
Powder 450 [

Figure 5: Heat cure denture base materis

Figure 6: An Incubator
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Materials and Methods

Figure 7: Candida Albicance Streaking on Saboubaextros Agar

Figure 8 : The minimum inhibition zone diameteiGihger grass oil at different
concentration (5%, 10%, 20%, 30%, 40%, 60% and 80%3sue conditioner.
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Materials and Methods

Figure 9: Different Concentrations (30%, 40%, 5@¥o§singer
Grass Oil Mixed with Tissue Conditioner.

Figure 10: Different Concentrations (1%, 3%, 5%) of
Fluconazole Mixed with Tissue Conditioner
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Materials and Methods

Different Concentrations (30%, 40%, 50%) of Ginger Grass Oil Mixed with

Tissue Conditioner

Figure 12: At 1 Week
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Materials and Methods

Different Concentrations (1%, 3%, 5%) of Ginger Grass Oil Mixed with Tissue

Conditioner

Figure 14: At 1 Week
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Materials and Methods

Figure 15: Samples of tissue conditioner to evaluat
surface roughness

Figure 16: Profilometer Used To Check Surface Roegh
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Materials and Methods

Figure 17: Disk of Tissue conditioner incorporatéth Ginger grass oll

prepared of dimension 25 mm in diameter and 15 mthickness.

Figure 18: Samples of heat cure with tissue cooriti to evaluate
tensile bond strength
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Materials and Methods

Figure 19: A rectangular Test Specimen of Size #0x%h0 mm X7 mm with a
brass spacer of dimensions 10 mm x 7 mm x 3 mnetwden the wax blocks
fabrication.

Figure 21: Universal Testing Machine Used To Cheeksile Bond Strength
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Results

RESULTS

The present study was carried out to evaluate dmeparative evaluation of
antifungal activity, surface roughness and tensded strength of ginger grass oil

incorporated in tissue conditioner

Statistical Analysis

Data obtained from the study was entered in Midtosxcel sheet and SPSS
version 20 software was used to carry out thessizdl analysis. Descriptive statistics

were applied to describe the basic features ofittta.

“Dependent t test” was used for comparison betwhkday in experimental
and control group and 1week in experimental androbgroup and “Independent t
test” was used for comparison between 1 day , kweexperimental group and 1

day,1 week in control group respectively.
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Results

Table 3: Summary of minimum inhibition zone diameter (MI1Z-D) in three

concentrations at 1 day and 1 week time intervals of Ginger grass oil with tissue

conditioner (experiment group) to evaluate antifungal activity.

95% CI for Mean

e B T N
Bound Bound

30% 6.47 0.92 0.24 5.96 6.97

lday 40% 6.67 1.18 0.30 6.02 7.32
50% 10.27 2.05 0.53 9.13 14.40

30% 6.00 0.85 0.22 5.33 6.47

1 week 40% 6.40 1.12 0.29 5.78 7.02
50% 9.73 1.94 0.50 8.66 10.81
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Results

Graph 1 : Summary of minimum inhibition zone diameter in three
concentrations at 1 day and 1 week time intervals of Ginger grass oil with tissue

conditioner (experiment group) to evaluate antifungal activity.
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Minimum inhibition zone diameter (MIZ-D) of gingeagrass oil with tissue
conditioner at 30% after 1 day, 1week obtained veed@mm, 6.00mm, at 40% was
6.67mm, 6.40mm and at 50% was 10.27mm, 9.73mmecésply. Thus there was a
statistically significant difference in the zorfeirhibition of experimental group at 1

day and 1 week.

According to the graph, there was a statisticaliyificant difference in the
zone of inhibition of experimental group at 1 dandda week. Zone of inhibition at
30% was less than other two concentrations takethenstudy and this zone of

inhibition increased with concentration and decedasith time.
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Results

Table 4. Summary of minimum inhibition zone diameter (M1Z-D) in three

concentrations at 1 day and 1 week time intervals of Fluconazole with tissue

conditioner (compar ative group) to evaluate antifungal activity.

95% CI for Mean

Time | Concentr
_ _ Mean SD SE
points ation Lower Upper
Bound Bound
1% 14.20 0.68 0.17 13.83 14.57
lday 3% 13.07 0.96 0.25 12.53 13.60
5% 14.20 0.68 0.17 13.83 14.57
1% 13.93 0.70 0.18 13.54 14.32
1 week 3% 12.80 1.01 0.26 12.24 13.36
5% 13.93 0.70 0.18 13.54 14.32
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Results

Graph 2: Summary of minimum inhibition zone diameter (M1Z-D) in three
concentrations at 1 day and 1 week time intervals of Fluconazole with tissue

conditioner (compar ative group) to evaluate antifungal activity.

16.00, 14.20 14.20 13.93 13.93
14.00)

12.00
10.00;

Mean value

8.004
6.004
4.004
2.004

0.00

1lday 1 week

1% @ 3% 0 5%

Minimum inhibition zone of Ginger grass oil wittssue conditioner (MIZ-D)
at 1% after 1 day, lweek obtained were 14.20mm938m, at 3% after was
13.07mm, 12.80mm, at 5% was 14.20mm, 13.93mm résphsc Above graph shows
that mean minimum inhibition zone observed in 1%l & of fluconazole with

tissue conditioner at 1 day and 1 week was similar.
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Results

Table 5: Comparison of experiment group and comparative group with mean

minimum inhibitory zone diameter (MM1Z-D) at 1 day and 1 week time points

by independent t test

Experiment Comparative
Time group (30%) group (5%) Mean
) ] t-value | Fvalue| p-value
points Difference
Mean SD Mean SD
lday 6.47 0.915| 14.20 0.68 -7.73 -26.82 2.199 0.000
1 week 6.00 0.845| 13.983 0.70 -7.93 -27.94 2.104 0a3.0
*p<0.05

Graph 3 : Comparison of experiment group and comparative group with mean

minimum inhibitory zone diameter (MM1Z-D) at 1 day and 1 week time points

by independent t test
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Results

Mean minimum inhibition zone diameter (MMIZ-D) wabtained i.e. 30% of
ginger grass oil in tissue conditioner (experimegtaup) with the MMIZ-D i.e. 5%
of fluconazole in tissue conditioner (comparativeup) were compared after 1 day

and 1 week of time period.

MMIZ-D at 1 day in experimental group, comparaty®up was 6.47mm,
14.20mm respectively. MMIZ-D at 1 week in experirt@mroup, comparative group

was 6.00mm, 13.93mm respectively.

Comparison of experimental and comparative group WIMIZ-D at 1 day
and 1 week time intervals by independent t testusThhere was a statistically

significant difference (p<0.05) seen at differemte intervals between the groups.

According to above graph, mean minimum inhibitmne diameter at 30%
of oil in tissue conditioner was less compared he tomparative group (5%

fluconazole in tissue conditioner) after 1 day, éle
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Results

Table 6: Comparison of experiment group and comparative group with mean

minimum inhibitory zone diameter (MM1Z-D) at 1 day and 1 week time points

by dependent t test
Time Mean
Groups Mean SD SD Diff. | t-value | p-value
points Diff.
lday 6.47 | 0.915 0.165 2.824 0.014*
Experiment
group
1 week 6.00| 0.845 0.64
lday 14.20| 0.68
Comparativ
e group
1week | 13.93] 0.70 0.27 0.46 2.2563 0.0406*
*p<0.05
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Results

Graph 4 : Comparison of experiment group and comparative group with mean

minimum inhibitory zone diameter (MM1Z-D) at 1 day and 1 week time points

by dependent t test
16
[VALUE][ 1393

14
12
10

[a)]

<

£ 647 [VALYE][VA
6
4
2
0

Experiment Comparative

Hlday ®1week

Mean minimum inhibition zone diameter (MMIZ-D) experimental group at
1 day and 1 week was 6.47mm and 6.00mm respectitalgomparative group at 1
day and 1 week was 14.20mm and 13.93 respecti@eymnparison of zone of MMIZ-
D at different time intervals in experimental anoimparative group was done by
dependent t test. Thus, there was a statisticghifcant difference (p<0.05) seen at

different time intervals within the groups.

According to above graph, mean minimum inhibiti@mme diameter (MMIZ-
D)at 30% of oil in tissue conditioner at 1 day wasre compared to 1week. Similar

findings were obtained with the comparative group.
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Results

Sur face roughness

Table 7: Comparison of tissue conditioner with Ginger grass oil (experiment

group) and tissue conditioner without Ginger grassail (control group) with mean

Surfaceroughness scoresat 1 day and 1 week time points by independent t test

Experiment
Control group
group Mean
Time points t-value p-value
Difference
Mean SD Mean SD
lday 2.74 0.49 3.62 0.25 -0.88 -6.1682 0.000(1L*
1 week 3.62 0.43 4.74 0.82 -1.13 -4.6891 0.0001*
Difference 0.87 0.67 1.12 0.87 -0.25 -0.8852 0.3836
*p<0.0
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Results

Graph 5: Comparison of tissue conditioner with Ginger grass oil (experiment
group) and tissue conditioner without Ginger grassail (control group) with mean

Surface roughness scores at 1 day and 1 week time points by independent t test

6.00

MeantSD

lday

1 week

@ Experiment group @ Control group

Comparison at 1 day and 1 week with respect tofaserroughness of
experimental group and control group was done blgpendent t test. Statistically
significant difference was seen between the gro(p<.05) Surface roughness at 1

day, 1week in experimental group and control gra@s 2.74um, 3.62um, 3.62um,

4.47um respectively.

According to above graph there was significantease in surface roughness

with respect to time intervals in both the groups.
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Results

Table 8 : Comparison of tissue conditioner with Ginger grass oil (experiment

group) and tissue conditioner without Ginger grassail (control group) with mean

Surfaceroughness scoresat 1 day and 1 week time points by dependent t test

Time Mean | SD % of

Groups _ Mean SD _ _ t-value | p-value
points Diff. Diff. | change

Experim| 1lday 2.74 0.49

ent

group | 1week | 3.62 0.43 -0.87 0.67 -31.Y1 -5.0427 0.0002*
lday 3.62 0.25

Control

group
lweek | 4.74 0.82 -1.12 0.87 -30.99 -4.9767 0.0002*

Graph 6 : Comparison of tissue conditioner with Ginger grass oil (experiment

group) and tissue conditioner without Ginger grass oil (control group) with mean

Surface roughness scores at 1 day and 1 week time points by independent t test

Mean+SD
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Results

Comparison at 1 day and 1 week with respect tdaseimroughness within the
experimental group and control group was done hpyeddent t test. Statistically
significant difference was seen between the gro(ps0.05), According to above
graph increase in surface roughness was seen griegntal group at 1 day was
2.75um , after 1 week was 3.62um and in controligrat 1 day was 3.62 um , after 1

week was 4.75um.
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Results

Tensile bond strength

Table 9: Comparison of tissue conditioner with Ginger grass oil (experiment

group) and tissue conditioner without Ginger grassail (control group) with mean

tensile bond strength scores at 1 day and 1 week time points by independent t

test
Experiment
Control group
: . group Mean
Time points . t-value p-value
Difference
Mean SD Mean SD
lday 2297 0.55| 2430 0.59 -1.33 -6.3934 0.00Q1*
1 week 24.23| 0.98| 26.0f 0.92 -1.83 -5.27%0 0.0001*
Difference 1.27 1.03 1.77 1.16 -0.50 -1.2451 0.2234
*p<0.05
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Results

Graph 7: Comparison of tissue conditioner with Ginger grass oil (experiment
group) and tissue conditioner without Ginger grassail (control group) with mean
tensile bond strength scores at 1 day and 1 week time points by independent t

test

30.00

26.07

25.00

20.00

15.00+

Mean+SD

10.001

5.00

1 day 1 week

@ Experiment group @ Control group

Comparison at 1 day and 1 week with respect tosileeond strength of
experimental group and control group was done blgpendent t test. Statistically
significant difference was seen between the gro{gs€.05) Tensile bond strength at
1 day, 1week in experimental group and control gronas 22.97 kg/cfn

24.23kg/cr, 24.30kg/crf, 26.07kg/crhrespectively.

According to above graph there was significant ease in tensile bond

strength with respect to time intervals in both gheups.
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Results

Table 10 : Comparison of tissue conditioner with Ginger grass oil (experiment

group) and tissue conditioner without Ginger grassail (control group) with mean

tensile bond strength scores at 1 day and 1 week time points by dependent t test

Time Mean SD % of
Groups points Mean SD Diff. Diff. | change t-value | p-value
Experim lday 22.97 0.55
ent
group ' 1 week | 24.23| 098 -1.27 1.03 -5.52 -4.7500 0.0003*
lday 24.30 0.59
Control
group
1week | 26.07 0.92 -1.77 1.16 -7.27 -5.8837 0.00p1*
*p<0.05

Graph 8 : Comparison of tissue conditioner with Ginger grass oil (experiment

group) and tissue conditioner without Ginger grass oil (control group) with mean

tensile bond strength scores at 1 day and 1 week time points by dependent t test
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Results

Comparison at 1 day and 1 week with respect taleehend strength within

the experimental group and control group was dpndependent t test. Statistically

significant difference was seen between the gro{gz€.05)

According to the above graph, increase in tensdedbstrength within the
experimental group at 1 day was 22.97 kdjcafter 1 week was 24.23 kg/8and in

control group at 1 day was 24.30 kgfcmfter 1 week was 26.07 kg/ém
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DISCUSSION

The human oral cavity has been work as a unigusystem with many
ecological niches for microbial colonizatithin the dentistry, PMMA acrylic resin
is frequently used to make removable denturesuUsecaf its resilience, optical
properties, aesthetics, and biocompatibility withldissues. Despite these benefits,
Candida albicans colonization has been associat&MMA and liner materials as
well. The irregular surface increases the surfaea and number of niches that the
tongue or other orofacial musculature cannot eadégan. This is especially true of
methacrylate resin oral appliances. Despite thaiearance, these appliances have a
pockmarked surface under a microscope. This igel unpolymerized monomer

bubbles in denture manufacturitfy.

Candida albicans is a serious oral fungus thatcodonize both hard and soft
tissues and form complex biofilms. The materiabsogity, roughness, surface free
energy, and hydrophobicity would all influence tpioliferation. Oral tissue health
and patient comfort are affected by the surfacesHirof a removable prosthesis.
Candida albicans is one of most medically importgecies that causes many oral
fungal infections and Candida-associated dentamatitis®® Ineffective denture care
form biofilms on the acrylic denture surface withquroper hygiene or antifungal
treatment. This biofilms on denture acrylic arékdid to denture-induced stomatitis as
a consequence it results in local inflammatiorhef palatal mucosa. Effective denture
cleaning is critical in treating this persistenteittion, which many patients struggle
with. Budtz-Jorgensen & Bertram, 1970 claim that many elderly people are

unaware of proper denture care. So, denture camisrtant in treating stomatiti&:
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Discussion

Denture biofilm prevention using mechanical brughiis a simple and
common practice. While chemical immersion solutibase been recommended as a
supplement to mechanical hygiene, it has been rtbsdhese treatments also fail to
eliminate Candida albicans biofilm$.Treatment with antifungal medications like
nystatin, Clotrimazole, fluconazole, and miconazdlile systemic antifungals may
help mucosal diseases, they do not help a Candfdated denture fitting surface.
Increased misuse of these drugs can also cause thahamans. Again, geriatric
denture wearers have reduced motor activity, cognitmpairment, memory loss,
makes topical antifungal therapy difficult to apmynd salivary washout prevent

antifungal agents from remaining in contact witalanucosal tissu&

Natural antifungal and antibiotic alternatives sashmelaleuca alterfolia and
lemongrass essential oils as well as probioticstep overcome these challenges.
Due to their organic nature, they have high antiofi@l efficacy and low toxicity>’
Numerous in vitro and in vivo studies showed thddiag fungicidal ingredients to
tissue conditioners can help prevent plaque fooonatind promote healing in denture
stomatitis also improves denture retention andilgtalvhile distributing masticatory
pressures to the underlying tissues to reduce dermduce soft tissue trauma and

used as oral drug delivery todfs.

In continuation of the more serious issues witbugsconditioner is the lack of
adhesion between the soft liner and the denture.Bsnd failure also exposes a
surface to bacterial, plaque, and calculus growtfater sorption by the lining
material causes a change in dimension and stresewation at the liner-denture
base interface, resulting in a decrease in bonength. The following factors

influence the bond between acrylic and liner: Getoynef the bond surface, whether
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Discussion

roughened or clinically etched, use of bonding &geanherent bond strength, variable
compliance, tear strength, and lining materialkh@&ss. When tissue conditioners are
in constant contact with liquids such as oral i ithe plasticizer and alcohol contents
leach out and water or saliva fills the voids. Hiesorbed liquid acts as a plasticizer,
lowering the mechanical properties of the polymetwork and, as a result, the

dynamic viscoelastic propert§? Thus, surface properties should be evaluated glurin

regular clinical evaluation so all these problems be resolved.

Gruberet al. (1966) stated that silicone and methacrylate sudr$ and tissue
conditioners would sustain the growth @f albicans in vitro. They reported that the
growth on the surface of tissue conditioners reacd starting to show on the third
day of incubation. It has also been reported bynTd® & Nutt (1978), that there was
no inhibitory effect for tissue conditioning matdri(Visco-gel) onC. albicans for

periods of time varying from 3 days to 1 we&k.

A study byDuarte et al found that the oils of Cymbopogon martini (Ginger
grass oil) and Mentha arvensis were moderatelybaciierial against Candida
albicans. Cymbopogon martini is a highly valueddmimal and aromatic plant,
according to Paula Cristina Anibale et al. In additto antioxidant and cytotoxic
properties derived from Palmarosa essential il the present study ginger grass
oil has been used as it has moderate antifungaditacand can be used as herbal

antifungal additive instead of using systemic amiifal medications.

In the pilot study, commercially available Gingeass oil with acrylic based
tissue conditioner (Relining and tissue conditigri@C SOFT- LINER) was used as
an antifungal agent for drug delivery. Commercialailable Ginger grass oil mixed

with acrylic based tissue conditioner at différeoncentrations i.e. 5%, 10%, 20%,
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30%, 40%, 60%, 80% was used in the study to cheekantifungal activity against
Candida albicans and minimum most effective concentration after § dad 1 week
of time period. The pilot study was conducted ahdiy concluded that, 30% of
Ginger grass ail in tissue conditioner showed the minimum inhibitione against
candida albicans. The minimum inhibition zone ditenet 1 day was 12 mm and
similar diameter was observed after 1 week, onlgwgin around the zone was

increased.

In the present study, minimum inhibition zone diéeneof ginger grass oil
with tissue conditioner at three different concaetns 30%,40%,50% was evaluated
to check the antifungal activity at two differennhé intervals i.e. after 1 day and 1
week which was compared with 1%, 3%, 5% concewinatiof fluconazole with

tissue conditioner.

Mean minimum inhibition zone diameter of ginger sgaoil with tissue
conditioner at 30% after 1 day, 1week obtained véed@mm, 6.00mm, at 40% was
6.67mm, 6.40mm and at 50% was 10.27mm, 9.73mm caegely. Thus there was a
statistically significant difference in the zonkimhibition of experimental group at 1

day and 1 week.

Thus mean minimum inhibition zone diameter was tbuat lower
concentration i.e. at 30% and this zone of intghitvas increased with the increased
concentration. And in comparative group , minimurhibition zone at 1% after 1
day, 1week obtained were 14.20mm, 13.93mm, at 3&6 afas 13.07mm, 12.80mm,
at 5% was 14.20mm, 13.93mm respectively. Graph shtwat mean minimum
inhibition zone diameter observed in 1% and 5% lfcdnazole with tissue

conditioner at 1 day and 1 week was similar.
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Mean minimum inhibition zone diameter (MMIZ-D) wabtained i.e. 30% of
ginger grass oil in tissue conditioner (experimegtaup) with the MMIZ-D i.e. 5%
of fluconazole in tissue conditioner (comparativeup) were compared after 1 day

and 1 week of time period.

MMIZ-D at 1 day in experimental group, comparatiy®up was 6.47mm,
14.20mm respectively. MMIZ-D at 1 week in experirt@mroup, comparative group

was 6.00mm, 13.93mm respectively.

Comparison of experimental and comparative group WIMIZ-D at 1 day
and 1 week time intervals by independent t testusThhere was a statistically
significant difference (p<0.05) seen at differeime intervals between the groups.
Mean minimum inhibition zone diameter at 30% fiotissue conditioner was less
compared to the comparative group (5% fluconazolessue conditioner) after 1 day,
1week. Incorporation of ginger grass oil in dentsoé relining material inhibited the
candida albicance growth, hence it can revolut®rtze soft relining material with

added benefit of anti-fungal activity.

Study conducted by Sunanda Sharma et al contrddictepresent study when
5% w/w fluconazole was compared to 30% w/w melaewd, the MIDs for
fluconazole were some what lower than those forateata oil at 24 hours'?®
According to the literature this could be becautte rates of release of each
antifungal agent differ, with fluconazole releasimpre quickly in Visco-gel than

melaleuca oil, explaining the differente.
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Whereas Chow et al. evaluated that, fluconazotecancentration of 5% w/w
in Visco-gel exhibited the highest antifungal aityiv This occurrence may be
explained by the drug's greatest efficacy at tlatcentration and/or by an inhibitory
effect at greater drug concentrations. Fluconazdidorhexidine, and Clotrimazole in
combination with Lynal'; and Zeolite in combinatianth a GC liner and Viscogel ,

demonstrated a range of growth inhibition outcoswgzerior to the control group.

According to Akanksha Srivatstava et al, the MlArdeter obtained with
various concentrations (10%, 20%, 30%, 40%, 5098/¢,557%, 60%, 65% ) of
origanum oil in tissue conditioner at 1 day and del, which shows that the MIZ
was dependent on the concentration of origanumrbig. control group did not show
any antifungal activity againgLandida albicans. Therefore 60% concentration of
origanum oil was the most effective used as aaorahtadditive to tissue conditioner

to reduce the adherence@dndida albicans.*®

In continuation with the similar study by Akanksk&hrivastava et al
Origanum oil at 60v/v% oil concentrations incomed into tissue conditioner
(Visco-gel), and adherence @fandida albicans, surface roughness, of the tissue
conditioner with an optimized Origanum oil concetitn were evaluated. Results
concluded that the surface roughness of tissueittomers with Origanum oil was

less than that for the control groﬁﬁ).

Whereas, the mean and standard deviation valuesiféace roughness in the
present study were evaluated to find if incorpoaratf 30% ginger grass oil in tissue
conditioner (experimental group) affect the surfameghnessComparison at 1 day

and 1 week with respect to surface roughness oére@xpntal group and control
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group was done by independent t test. Statisticgitipificant difference was seen

between the groups. (p<0.05)

Surface roughness at 1 day, 1week in experimemtaipgand control group
was 2.74um, 3.62um, 3.62um, 4.47um respectivelys Tomparison was done by
independent t test showed that statistically sigaift difference was seen in between

the groups. (p<0.05)

Surface roughness at 1 day, 1 week in experimagaip was 2.74um,
3.62um and in control group was 3.62um, 4.47umeedely. This comparison was
done by dependent t test showed that statisticadjgificant difference was seen in

between the groups. (p<0.05)

Result states that, surface roughness was lesgpearimental group than
control group. There was significant increase irfasie roughness with respect to
time intervals in both the groups it could be dadhe leaching of ginger grass oil
which increased surface roughness of tissue coneiti Therefore tissue conditioners
should be replaced within short time of period whatoes not hamper the surface

properties of the material.

Soft denture liners have several problems; ondh@fmhore serious problems
with soft liners is the failure of adhesion betwetkie soft denture liner and the
denture base. Bond failure also creates a potenutiédce for bacterial growth, plaque
and calculus formation. Therefore, frequent clihievaluation and periodic
replacement of the soft denture liner is requifiegkts developed to evaluate adhesive

strength of materials.
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Akanksha Shrivastava et @riganum oil at 60v/v% oil concentrations
incorporated into tissue conditioner (Visco-gelhd tensile bond strength of the
tissue conditioner with an optimized Origanum odncentration were evaluated.
Results concluded that incorporation of Origanunh reduces tensile strength
significantly, which could be due to the incomplgtling of the tissue conditioner.
However, after 1week tensile strength was founoetdigher, indicating hardening of
the tissue conditioner. In another study condudgdThomas J Emmer et al,

suggesting that water storage could also incredise$®ond strengtﬁ‘.5

Whereas, in the present study, tensile bone stiewgs used to study the
bond of the liner to the resin along with 30% afggr grass oil (experimental group)
.Comparison at 1 day and 1 week with respect to sileerbond strength of
experimental group and control group was done lgpendent t test. Statistically

significant difference was seen between the gro{gz€.05)

Tensile bond strength at 1 day, 1week in experaiegroup and control
group was 22.97 kg/cm24.23kg/crh, 24.30kg/crfy 26.07kg/crh respectively. This
comparison was done by independent t test showatl statistically significant

difference was seen in between the groups. (p<0.05)

Tensile bond strength at 1 day, 1 week in experiaiegroup was 22.97
kg/m?, 24.23kg/criand in control group was 24.30kg/Gr26.07kg/cr respectively.
This comparison was done by dependent t test shakadstatistically significant
difference was seen in between the groups. (p<Odigph shows decreased in the

bond strength in experimental group compared tdrobgroup.
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Thus there was significant increase in tensile bsindngth with respect to
time intervals which predicts the hardening of pody or may be due to water storage
of the material. Adequate bond strength is imparfaator to reduce the adhesion of
Candida albicans. Therefore, addition of ginger grass oil in tisscenditioner

decreases tensile bond strength was limitatioheftudy.

Page 65



Limitations of the study

LIMITATIONSOF THE STUDY

Since this is an in-vitro study, application of the results in clinical conditions
might yield different result.

Mean minimum inhibition zone diameter of ginger grass oil with tissue
conditioner was less compared to fluconazole with tissue conditioner but it
was comparable as fluconazole is potent antifungal agent. Additionaly,
systemically administered antifungal agents may be beneficial against mucosal
diseases, these medications have been shown to have a harmful effect on
humans when they are misused. Therefore herbal essential oil can be better
option to treat denture stomatitis.

Only one acrylic type of interim resilient liner was evaluated in this study.
Different liners might yield different results.

Incorporation ginger grass oil in tissue conditioner caused decrease in bond

strength between tissue conditioner and denture base acrylic.
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Clinical Implications

CLINICAL IMPLICATIONS

As denture soft liner can be used as a vehicle to deliver drugs, incorporation of
antifungal drugs can be considered as a promising medicament against denture
stomatitis to improve oral health status of the geriatric patients with cognitive
disturbances, medically compromised conditions and reduced manual dexterity.
Because of an increase in emergence of drug resistant microbes, herba antifungal
agents might prove beneficial. Though there is a remarkable reduction in the surface
roughness of tissue conditioner after incorporation of antifungal oils. They can be

clinicaly useful asthe soft lining material if used for a short duration.
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Scoee of the studx

SCOPE OF THE STUDY

Study evaluated antifungal efficacy, surface roughness and tensile bond

strength of Ginger grass oil incorporated in tissue conditioner.

Further research is suggested to evaluate exact mechanism of action of
antifungal activity of ginger grass oil and other micro-organisms commonly seen in

oral cavity.

Further investigations are required to assess the cytotoxicity and durability of

the ginger grass ail.

Further research is required to find out the reason for increase in surface
roughness and decrease in tensile bond strength after incorporation of antifungal

herbal oilsin tissue conditioner.

Further studies need to be carried out to assess different properties of the
denture tissue conditioner such as hardness, color stability after the incorporation of

herbal oils.

Since thisis an in-vitro study, further in-vivo parameters should be considered
with variable clinical conditions and outcome of the modification in the tissue
conditioner since other researches have shown that change in duration and
concentrations , change in the temperature, all affect the surface roughness, tensile

bond strength.
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Conclusion

CONCLUSION

Within the limitations of the present in-vitro study, the following conclusions

can be drawn.

» The commercialy available ginger grass oil can serve as one of the potential
antifungal agent for treatment against denture stomatitis.

» Diameter of zone of inhibition of ginger grass oil with tissue conditioner was
less compared to fluconazole with tissue conditioner but it was comparable as
fluconazole is potent antifungal agent. Additionally, systemic administered
antifungal agents has harmful effect on humans when they are misused.
Therefore herbal essential oil can be better option to treat denture stomatitis.

» Surface roughness decreased statistically after incorporation of ginger grass oil
and increased after 1 week of timeinterval.

» Tensile bond strength decreased statistically after incorporation of ginger grass

oil and increased with 1 week of timeintervals.

For clinical use of ginger grass ail, further studies are required to evaluate cell

toxicity and durability.
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Summary

SUMMARY

Study evaluated antifungal efficacy, surface rowsisnand tensile bond

strength ofGinger grass oil incorporated in tissue conditioner.

A total of 150 samples were taken in the presardys Minimum inhibition
zone diameter of 90 samples were used to evalhataritifungal activity using well
diffusion method. Then, experimental group of 4khgkes was further subdivided
into 3 groups of 30%,40%,50% concentration (n = Wh)ch was used to measure
minimum inhibition zone diameter and evaluate thdifangal activity at two
different time intervals i.e. after 1 day and 1 weehich was compared with
comparative group containing 45 samples of flucolemvith tissue conditioner i.e.

15 samples in each group of 1%,3%, 5% concentration

The antifungal activity of mean minimunhibition zone diameter of ginger
grass oil and fluconazole in tissue conditionerddterent concentrations were
compared. The surface roughness and tensile boemggt of tissue conditioner with

optimized ginger grass oil concentration were eatad.

Mean minimum inhibition zone diameteassfound at 30% concentration of
ginger grass oil with tissue conditioner (experitaérmgroup) which was compared
with the 5% of fluconazole in tissue conditioneorfgarative group) as it was most
effective concentration. The antifungal activity 3% of ginger grass oil in tissue
condition was less than 5% of fluconazole in tissaedition as 5% of fluconazole is
potent antifungal additive used in various studiesorporation of ginger grass oil in
denture soft relining material inhibited the caradialbicance growth, hence it can

revolutionize the soft relining material with addeehefit of anti-fungal activity.
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Summary

Surface roughness decreased statlgtetfér incorporation of ginger grass oil
and increased after 1 week of time interval. Tlenbiond strength decreased
statistically after incorporation of ginger grassamd increased with 1 week of time
intervals.The resultant data was tabulated andestéy to statistical analysis using
SPSS software version 20. Antifungal activity andface roughness, tensile bond
strength properties “Dependent t test” was useddmparison between lday in
experimental and control group and 1week activitgxperimental and control group
and “Independent t test” was used to compare lmtvileday , 1 week activity in

experimental group and 1 day,1 week in control gnaspectively.
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ANNEXURE-II

Annexures

Minimum inhibition zone of 30% concentration of ginger grass oil in tissue

conditioner 15 samples at different time interval

SAMPLENO. | 1DAY (mm) | 1WEEK(mm)
1. 5 5
2 6 6
3. 6 5
4, 8 7
5. 7 7
6. 6 6
7. 6 6
8. 5 5
0. 7 7
10. 6 5
11. 8 7
12. 6 6
13. 7 6
14. 7 5
15. 7 7
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conditioner 15 samples at different time interval

SAMPLENO. | 1DAY(mm)j | IWEEK (mm)
1. 6 5
2 6 6
3. 7 6
4. 10 7
5. 7 9
6. 6 7
7. 7 6
8. 5 6
0. 6 5
10. 7 6
11. 6 7
12. 8 5
13. 7 8
14, 6 7
15. 6 6

Annexures

Minimum inhibition zone of 40% concentration of ginger grass oil in tissue
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Annexures

Minimum inhibition zone of 50% concentration of ginger grass oil in tissue

conditioner 15 samples at different time interval

SAMPLENO. | 1DAY (mm) | IWEEK(mm)
1. 10 10
2 12 11
3. 15 14
4. 7 6
5. 9 9
6. 7 7
7. 10 9
8. 11 10
0. 10 10
10. 12 11
11. 10 10
12. 9 9
13. 9 8
14, 11 10
15. 12 12
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Annexures

Minimum inhibition zone of 1% concentration of fluconazole in tissue conditioner

15 samples at different time interval

SAMPLENO. | 1DAY (mm) | IWEEK(mm)
1. 14 14
2 14 14
3. 14 14
4. 13 12
5. 13 13
6. 15 14
7. 14 14
8. 14 14
0. 15 14
10. 13 14
11. 15 13
12. 15 14
13. 13 15
14, 13 13
15. 12 12
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Annexures

Minimum inhibition zone of 3% concentration of fluconazole in tissue conditioner

15 samples at different time interval

SAMPLENO. | 1DAY (mm) | IWEEK(mm)
1. 13 11
2 13 13
3. 13 13
4 14 12
5. 12 14
6. 12 12
7. 13 12
8. 13 13
0. 12 13
10. 15 12
11. 14 15
12. 15 14
13. 14 14
14, 14 14
15. 15 14
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Annexures

Minimum inhibition zone of 5% concentration of fluconazole in tissue conditioner

15 samples at different time interval

SAMPLENO. | 1DAY (mm) | IWEEK(mm)
1. 14 15
2 15 14
3. 14 14
4. 14 14
5. 14 14
6. 13 15
7. 13 14
8. 15 14
0. 14 14
10. 14 12
11. 15 13
12. 14 14
13. 15 14
14, 14 14
15. 15 14
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Annexures

Tissue conditioner with Ginger grass oil (experiment group) with surface roughness

scores at 1 day and 1 week time points.

SAMPLENO. | 1DAY (um) | IWEEK(um)
1. 2.04 3,55
2 273 3.28
3. 2.88 2.97
4. 2.80 3.42
5. 2.70 3.42
6. 2.90 4.69
7. 3.24 3.98
8. 2.49 3.88
0. 2.77 3.32
10. 2.54 3.46
11. 3.49 4.03
12. 2.39 3.81
13. 2.38 3.76
14, 3.80 3.05
15. 2.03 3.61
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Annexures

Tissue conditioner without Ginger grass oil (control group) with tensile surface

roughness scores at 1 day and 1 week time points

SAMPLENO. | 1DAY (um) | IWEEK(um)
1. 3.33 458
2 3.43 4.88
3. 3.77 4.88
4. 3.35 5.53
5. 3.70 3.41
6. 3.46 5.50
7. 3.33 4.98
8. 4.26 5.55
0. 3.75 3.90
10. 3.82 5.44
11. 3.55 3.45
12. 3.76 3.41
13. 3.80 4.83
14, 3.49 5.75
15. 3.52 5.02
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strength scores at 1 day and 1 week time points.

SAMPLE NO. | 1DAY (kg/cm®) | IWEEK (kg/cm?)
1. 24 24.50
2, 24 24.50
3. 23.50 24
4, 23 24
5. 23 24
6. 23 25
7. 22.50 25
8. 23 24.50
9. 22.50 21
10. 22.50 25
11. 22.50 24.50
12. 22 24
13. 23 24.50
14. 23 25
15. 23 24

Annexures

Tissue conditioner with Ginger grass oil (experiment group) with tensile bond
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Annexures

Tissue conditioner without Ginger grass oil (control group) with tensile bond strength

scores at 1 day and 1 week time points

SAMPLE NO. | 1DAY (kg/cm®) | IWEEK (kg/cm?)
1. 24 25
2, 24.50 25
3. 25 27
4, 24.50 26.50
5. 25 26
6. 24 26
7. 24 24
8. 24.50 27
9. 23.50 27.50
10. 23 27
11. 24 26.50
12. 24 26
13. 24.50 25.50
14. 25 26
15. 25 26
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